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CONSTRUCTION  AND  MAINTENANl^K  OK  AIII.ITAUY  AND  POST  UOAbS.. 
BRIDGES,  AND  TRAILS,  ALASKA, 


REPORT   OF   THE    HOAR/)    OF    ROAO    COU.MISSIOSFRS    FOR    ALAf^KA. 


OPERATIONS  DURING  THE  FISCAL   YEAR. 

The  work  during  the  fiscal  year  endinfr  June  30,  1919,  was  executed 
under  an  appropriation  for  "  Construction  and  maintenance  of  mili- 
tary and  post  roads,  bridges,  and  trails,  Alaska,  1920,"  approved  July 
11,  1919,  and  from  receipts  from  the  Alaska  fund,  act  of  Congress 
approved  January  17, 1905,  as  amende<l  by  act  approved  May  14, 1906. 
The  work  consisted  chiefly  of  maintenance  of  the  existing  roads,  trails, 
and  bridges.  The  construction  of  a  few  new  projects  was  taken  up, 
all  under  cooperative  agreements. 

The  cooperative  agreements  entered  into  by  formal  arrangement 
between  the  Secretary  of  Agriculture  and  the  Territorial  road  com- 
mission noted  in  the  previous  annual  report  of  this  board  were  in- 
creased during  the  past  fiscal  vear  to  the  following  total  allotments : 
Secretary  of  Agriculture,  $249,5(K):  Territory  of  Alaska,  $104,000. 
In  addition  to  the  above,  this  board  allotted  to  the  same  projects 
$59,554.75,  making  a  total  of  $413,054.75  to  be  applied  to  these  co- 
operative roads.  This  work  was  supervised  by  Maj.  W.  H.  Waugh, 
Engineers,  who  acted  as  the  Alaskan  representative  of  the  Secretary 
of  Agriculture.  The  total  expenditures  on  these  roads,  including 
Department  of  Agriculture  funds  disbursed  by  the  fiscal  agents.  De- 
partment of  Agriculture,  were  $207,338.59.  In  addition  to  the  above 
the  Territorial  road  commission  allotted  $130,000  to  projects  in  co- 
operation with  the  Alaska  Road  Commission  only,  and  from  these 
allotments  $52,499.48  has  been  expended  during  the  fiscal  year. 

The  roads  constructed  by  this  board  are  in  general  good  wagon 
roads.  However,  a  more  substantial  type  of  road  has  now  been  built 
in  many  places,  upon  which  automobiles  and  light  trucks  can  be  eco- 
nomically used.  The  demand  for  roads  of  this  type  is  increasing, 
and  effort  is  made  in  each  case  to  provide  a  gravel  surface  for  the  road 
wherever  found  available. 

ORGANIZATION. 

The  headquarters  of  the  commission  are  located  at  Juneau.  The 
Territory  is  divided  into  five  districts.  The  southeastern  district 
comprised  that  part  of  Alaska  south  and  east  of  the  one  hundred  and 
forty-first  meridian ;  the  Valdez  district,  the  country  west  of  the  one 
hundred  and  forty-first  meridian,  running  as  far  north  as  Richardson 
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on  the  Valdez-FairbatJ[^Bpad;-ahd  bounded  on  the  west  by  the  one 
hundred  and  forty-^tghtk  ttiferidian ;  the  southwestern  district,  the  ter- 
ritory between '|Ke one  hundred  and  forty-eighth  meridian  and  Kus- 
kokwiip  ^iy6r.'.  including  the  Tacotna  and  Ophir  sections.  The 
Yubpii '^strict  begins  at  the  north  boundary  of  the  Valdez  district  at 
*  Ri^hiirdson,  and  included  all  work  along  the  Yukon  River,  the  coun- 
•try  around  Fairbanks,  and  the  Tanana  River  Valley.  The  Nome  dis- 
trict is  confined  to  the  Seward  Peninsula. 

Each  district  was  nominally  in  charge  of  a  superintendent,  but  to 
save  overhead  during  the  last  year  the  position  of  superintendent  at 
Valdez  and  for  southeastern  Alaska  was  not  filled.  It  is  the  duty  of 
each  superintendent  to  visit  the  working  crews  and  give  them  the 
necessary  engineering  supervision  at  least  once  during  the  season. 
The  foremen  in  local  charge  are  in  nearly  all  cases  trained  men  who 
have  been  attached  to  this  commission  for  many  years. 

The  following  additional  machinery  was  purchased  during  the  fis- 
cal year  1920 : 

1  Yuba  tractor,  12-20  horsepower. 

2  road  graders. 

A  substantial  quantity  of  surplus  Army  stocks,  highly  suitable  for 
this  work,  has  been  req^uested  from  the  War  Department.  Notice  of 
shipment  has  been  received.    These  shipments  include  : 

6  2-ton  trucks. 
6  1-ton  trucks. 
6  tractors. 

and  numerous  other  articles  of  equipment  and  supplies.  The  rising 
cost  of  labor  and  the  high  cost  of  maintaining  horses  makes  necessary 
the  prosecution  of  the  greatest  part  of  our  work  with  mechanical 
equipment. 

PROGRESS  OF  THE  WORK. 

The  high  scale  of  wages  and  supplies  in  the  Territory  is  a  large 
element  in  the  cost  of  this  work.  The  rate  paid  for  labor  varies  from 
$4  to  $6  per  day  with  board  for  common  labor.  The  cost  of  subsist- 
ence and  forage  is  also  correspondinglv  high.  Beside  these  high  costs 
the  nature  of  the  work  in  Alaska  adds  to  the  cost  in  a  way  to  make 
comparison  with  road  work  in  the  United  States  difiicult.  In  the 
roads  built  here  the  cruising,  clearing,  and  grubbing  and  construction 
of  the  road  includes  all  the  work  done  upon  roads  in  the  settled  parts 
of  the  United  States  from  pioneer  days.  Even  with  this  the  mileage 
cost  of  our  roads  can  be  looked  upon  with  a  great  deal  of  gratifica- 
tion. 

Detail  description  of  the  work  in  the  several  districts  follows : 

SOUTHEASTERN   DISTRICT. 

Route  2.  Juneau  Eagle  River  Road  {H  miles  of  road  and  16  miles 
of  trail). — ^Work  during  the  year  consisted  of  general  maintenance 
and  betterment.  The  road  was  regraded  and  widened,  ditches  were 
improved,  culverts  and  bridges  were  reconstructed  and  repaired. 
The  trafiic  on  this  road  is  probably  as  heavy  as  on  any  highway  in  the 
Territory.  The  entire  road  has  been  graveled.  No  work  has  been  * 
possible  on  the  16  miles  of  trail  for  several  years.    The  cost  of  the 
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work  was  $4^00.22,  of  which  half  was  charged  to  maintenance  and 
half  to  improvement  and  construction. 

Route  3.  HaineS'Pleasant  Camp  Road  {Jffl\  miles  wagon  road). — 
This  road  was  generally  maintained,  most  of  the  work  bein^  done 
between  Haines  and  mile  24  at  Wells.  The  old  bridge  at  Wells  is 
unsafe  for  traffic,  and  owing  to  the  encroachment  of  the  Klahini 
River,  a  swift  and  changing  glacier  stream,  it  will  be  necessary  to 
construct  a  new  bridge  about  one-half  mile  above  the  present  struc- 
ture. The  copper  properties  in  the  Rainey  Hollow  district  are  being 
opened  up  and  if  this  development  makes  a  favorable  showing  the 
road  will  greatly  increase  in  importance.  Work  for  the  season  is  in 
progress  and  $5,000  is  available  for  maintenance  and  improvement. 
During  the  year  $664  was  expended  for  maintenance. 

Route  39.  Juneau  Sheep  Creek  Road  {3  milea). — ^The  work  con- 
sisted of  general  maintenance  and  repairs.  This  road  is  subject  to 
very  heavy  traffic,  but  is  in  good  condition  and  only  usual  mainte- 
nance work  is  required.    Total  expenditures,  $2,296.55. 

Route  Jfi.  Douglas  Gastineau  Channel  Road  {S  miles). — No  ex- 
penditures during  the  year. 

Route  45.  aaUver  Bow  Basin  Road  (4  miles). — The  necessary  loca- 
tion of  this  road  along  a  steep  mountain  side,  requires  heavy  expendi- 
tures for  maintenance.  Approximately  1  mile  of  this  road  was  to- 
tally destroyed  in  the  fall  of  1918.  Two  new  bridges  with  graded 
approaches  were  constructed  to  provide  crossings  over  new  stream 
channels;  the  entire  road  was  repaired,  slides  removed,  2  miles  of 
road  regraded,  and  entire  road  maintained.  The  Territory  applied 
$2,000  to  this  project.  Total  expenditures  for  the  year,  $7,936.72, 
$1,961.12  being  charged  to  construction  and  $6,002.60  to  maintenance. 
Route  44.  Skagway  Valley  Road  {2M  miles), — General  mainte- 
nance of  road  and  bridge.    Expenditure,  $112.25. 

COOPBRATn-E  ROADS. 

Route  1,  Prince  of  Wales  Island  Road  {4i  miles  of  road^  6^  miles 
of  traU)  .—This  road  connects  Chomley  Sound  with  the  west  coast  of 
Frince  of  Wales  Island  and  was  originally  constructed  of  plank  in 
1905.  The  planking  rotted  away  until  road  was  unsafe  for  traffic, 
necessitating  reconstruction.  At  present  3|  miles  have  been  recon- 
structed and  are  in  very  good  condition.  The  remaining  three- 
fourths  mile  of  wagon  road  is  being  reconstructed.  Two  and  one- 
fourth  miles  of  the  trail  have  been  widened  to  10  feet,  and  it  is 
planned  to  continue  the  work  until  the  entire  length  has  been  im- 
proved. Work  was  suspended  in  November,  1919,  and  resumed  in 
April,  1920.  This  project  was  done  on  a  cooperative  basis,  the 
Alaska  Eoad  Commission  allotment  being  $10,000,  Department  of 
Agriculture  $20,000,  with  $12,500  from  the  Territory  of  Alaska.  Total 
expenditures  from  all  sources  during  the  fiscal  year,  $37,784.26. 

Route  £A.  Auk  Bay  extension  {connects  at  mile  10  with  the  Juneau 
Eagle  River  Road). — Since  June,  1919,  work  on  this  road  has  be>en  on 
a  cooperative  basis.  The  allotment  by  the  Alaska  Road  Commission 
is  $15,000,  with  $30,000  from  the  Department  of  Agriculture  and 
$17,000  from  the  Territory  of  Alaska ;  total,  $62,000.  Work  was  con- 
tinued during  the  winter  when  labor  conditions  were  much  more 
favorable  than  in  the  summer.    The  road  is  now  complete  to  Apk 
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Bay,  3  miles  from  the  Juneau  Eagle  River  Junction  point.  One 
additional  mile  has  been  cleared  and  partially  grubbed  and  graded. 
The  remaining  funds  are  expected  to  complete  the  additional  mile. 
The  construction  is  expensive,  involving  very  heavy  clearing  and 
g-rubbing,  the  removal  of  deep  layers  of  muck,  corduroying,  and  con- 
siderable rock  work.  The  intention  is  to  extend  the  road  to  Eagle 
River  as  funds  become  available.  To  reach  Eagle  River  the  location 
will  join  the  old  Eagle  River  trail  about  1  mile  from  the  present  end 
of  the  work  and  will  then  follow  approximately  the  original  trail 
location.  Expenditures  from  all  sources  during  the  year,  $37,158.97, 
$1,100.30  being  charged  to  maintenance. 

Route  43,  Petersburg -Scow  Bay  (4  viihs), — Cooperative  project. 
Allotment  by  Alaska  Road  Commission,  $10,000;  Department  of 
Agriculture,  $15,000;  and  $7,500  from  the  Territory;  total,  $32,500. 
Work  was  started  in  August,  1919,  and  suspended  in  September  on 
account  of  shortage  of  labor  and  resumed  in  May,  1920.  One  mile 
of  road  was  cleared,  one-half  mile  graded,  and  old  road  repaired. 
In  addition,  a  logging  engine,  floating  camp,  etc.,  were  purchased 
and  charged  to  the  project.  Total  expenditures  from  all  sources, 
$13,366.65,  charged  to  construction. 

Ketchikan  Lighthouse  station,  Ketchikan  Creek  and  Wards  Cove 
Road  {4  miles), — Work  done  on  a  cooperative  basis.  Total  allot- 
ments to  date,  $99,500,  as  follows :  Alaska  Road  Commission,  $15,000 ; 
Department  of  Agriculture,  $61,500;  Territory  of  Alaska,  $23,000; 
total,  $99,500.  Work  to  Ketchikan  Creek  and  to  the  Lighthouse 
Station  completed.  In  the  Wards  Cove  section,  2  miles  constructed 
and  approximately  1  mile  70  per  cent  complete.  Work  has  been  in 
progress  during  the  entire  year.  The  branch  to  Ketchikan  Creek 
reaches  a  recreation  park  which  was  built  by  voluntary  subscriptions 
from  the  local  people.  The  branch  to  the  United  States  lighthouse 
station  reaches,  in  addition,  a  populous  residential  section,  the  oil 
station,  canneries,  and  a  cold  storage  plant.  The  Wards  Cove  line 
serves  a  thickly  populated  and  rapidly  growing  manufacturing  dis- 
trict. The  work  is  probably  the  most  costly  per  mile  in  the  Territory, 
and  as  the  traffic  will  be  unusually  heavy,  provisions  have  been  made 
for  a  well-surfaced  highway.  Work  was  carried  on  during  the 
winter  months  with  satisfactory  results.  Total  expenditures  for  the 
year  from  all  sources,  $74,061.07. 

Salmon  River  Road  {11 .2  rrnles). — This  contemplates  a  high-class 
highway  from  the  town  of  Hyder  at  tidewater  to  the  British  Colum- 
bia boundary  line.  The  district  was  formerly  served  by  pack  trail, 
which  is  inadequate  to  provide  for  the  greatly  increased  mining  activ- 
ity in  this  very  promising  quartz  district.  It  is  intended  to  con- 
struct the  first  7  miles  and  a  bridge  over  Salmon  River  above  Texas 
Creek  to  make  accessible  the  prospecting  field  on  the  American  side 
of  upper  Salmon  River.  A  location  survey  was  made  last  season. 
In  the  spring  of  1920  work  was  under  way  on  the  Salmon  River 
Bridge.  Minor  bridges  and  culverts,  clearing,  grubbing,  and  grad- 
ing. Logging  engine,  tractors,  and  autotrucks  were  secured  and 
charged  to  the  project.  Jlxpenditures  and  obligations,  $19,974.93. 
This  is  a  cooperative  project,  $20,000  being  furnished  by  the  Terri- 
tory and  $50,000  by  the  Secretary  of  Agriculture,  or  a  total  of 
$70,000.     All  cooperative  work  where  Department  of  Agriculture 
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funds  are  used  was  supervised  for  the  Department  of  Agriculture 
by  Maj.  W.  H.  Waugh,  engineer. 

RICHARDSON   ROAD. 

District  engineer,  t\  G.  Morrison,  Julv  1, 1919,  to  January  1,  1920; 
D.  E.  Jones,  March  1,  1920,  to  June  30, '1920. 

Route  J^A,  Donnelly -Washhuim  Sled  Road  {55  rnileft), — The  chan- 
nels of  the  Big  Delta  River  at  Donnelly  were  bridged  with  292  feet 
of  temporary  structure.  Work  was  doiie  by  contract,  at  $3  per  foot. 
Agreement  also  was  made  with  local  contractor  to  repair  and  re- 
build sundry  small  bridges  on  this  route  and  grade  the  approaches 
to  stream  crossings  for  $i00;  total  cost,  $1,276. 

Route  J^B,  VaideZ'Erneatine  Road  {63  miles), — Three  crews  were 
starte<l  on  this  section  in  1919,  but  when  notice  of  reduction  of  appro- 
priation was  received  it  was  necessary  to  redistribute  the  forces  and 
to  maintain  a  single  crew  averaging  eight  men  on  the  entire  GO 
miles.  In  July  the  road  through  the  Keystone  Canyon  was  entirely 
destroyed,  and  the  work  was  necessarily  restricted  to  keeping  this 
section  open  as  a  pack  trail.  The  commission  was  compelled  to  re- 
duce all  work  to  a  minimum  in  order  to  maintain  a  sin^rle  line  of  com- 
munication into  the  inteiior.  This  section  between  Wldez  and  mile 
18  has  always  been  the  most  expensive  to  maintain,  and  although  an 
average  of  $30,000  per  year  had  been  expended  for  several  years 
the  end  of  each  season's  work  did  well  to  leave  the  road  in  as  good 
condition  as  it  was  at  the  beginning.  For  the  fiscal  year  1921 
$850,000  was  appropriated  by  Congress,  and  the  much-needed  change 
of  a  high  line  around  Keystone  Canyon  is  now  under  construction. 
The  new  work  commences  at  the  entrance  of  Keystone  Canyon  about 
mile  14.  From  35  to  40  men  are  employed,  and  on  Julv  1  about 
one-fourth  mile  of  the  4-mile  change  had  l)eon  graded.  The  usual 
spring  repair  work  was  well  under  way.  On  July  1  there  was  a  small 
amount  of  work  to  do  on  the  Thompson  Pass  Summit,  and  when  this 
is  taken  care  of  this  route  to  the  interior  will  be  open  for  auto- 
mobile traffic,  with  the  exception  of  the  4-mile  section  between  miles 
14  and  18.  With  favorable  labor  and  weather  conditions  it  is  hoped 
that  the  entire  road  will  be  open  for  automobile  travel  by  the  end 
of  the  season.  There  was  light  maintenance  work  distributed  over 
the  entire  section.  In  addition  to  this  a  considerable  pait  of  the 
time  of  the  crew  was  spent  combating  the  Lowe  Kiver,  which  work 
neither  shows  on  the  ground  nor  in  reports.  Total  expenditures  were 
for  maintenance,  and  amount  to  #15.54S.'29.  A  detailed  summary 
showing  the  most  important  items  of  work  accomplished  last  season 
will  be  found  at  the  end  of  the  Richardson  Road  report. 

Route  \C,  Ernestine-Willow  Creek  Road,  {29.3  miles)  .—There  was 
light  maintenance  work  over  this  section  in  1919,  and  during  the 
present  vear  the  entire  road  was  dragged  and  light  repairs  were 
made.     Cost  of  maintenance,  $4,038.28. 

Route  4D.  Willow  Creek-Gulkana  Road  {36  miles). — The  entire 
section  was  worked  over  and  put  in  excellent  condition.  Several 
changes  were  made  in  the  location  to  straighten  the  alignment,  reduce 
distances,  and  bring  road  to  higher  standard.  The  spring  work  con- 
sisted of  dragging  the  entire  road.     Timber  was  taken  out  and  ap 
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80-foot  bridge  with  120  linear  feet  of  approach,  18  feet  wide,  was 
constructed.  Three  culverts  were  built  and  a  small  amount  of  p-avel 
surfacing  was  placed.  Total  cost  of  maintenance,  $8,486.11,  with 
$8,411.30  for  improvement,  which  is  charged  to  construction:  totals 
$16,897.41. 

Route  JiE.  Gulkana  to  Sourdough  {21.6  miles). — Last  season  this 
section  was  well  maintained.  The  whole  road  was  well  dragged  and 
the  section  was  again  dragged  this  spring.  Cost  of  maintenance, 
$6,114.07;  improvement  and  construction,  $6,015.12;  total,  $12,129.19. 
Route  J^F.  Sourdough  to  mile  168  {18£  miles). — This  has  always 
been  a  troublesome  section  on  account  of  poor  material.  It  was  tne 
intention  to  surface  this  section  with  gravel.  Gravel  pits  were  lo- 
cated and  uncovered,  but  owin^  to  reduction  in  appropriation  sur- 
facing work  could  not  be  continued.  The  portion  of  the  road  be- 
tween Sourdough  and  Hogan  should  be  relocated  before  heavy  im- 
provements are  made.  The  line  can  be  materially  shortened,  adverse 
grades  eliminated,  and  a  much  lower  summit  can  be  secured,  which 
will  be  free  from  snow  earlier  in  the  season.  During  the  spring  the 
section  was  well  dragged,  the  machines  making  56  miles.  Cost  of 
•maintenance,  $8,431.87;  improvement  and  construction,  $7,401.42; 
total,  $15,832.79. 

Route  iG.  Mile  168-I)eJta  River  Road  {38.8  miles).— X  10-mile 
section  of  this  road  between  Meiers  and  Paxsons  is  still  in  poor  con- 
dition. Only  general  maintenance  and  minor  repairs  have  been  pos- 
sible. From  f  axsons  north  what  was  formerly  a  troublesome  sec- 
tion has  been  greatly  improved.  About  5  of  the  23  miles  of  machine 
g^rading  were  through  good  material,  which  will  not  require  surfac- 
mg.  One  and  a  half  miles  through  soft  material  were  graveled. 
The  spring  work,  besides  general  repairs,  consisted  of  dragging  to 
the  extent  of  72  miles.  Nine  culverts  were  constructed ;  8  were  re- 
paired. This  section  has  always  suffered  heavy  damages  from  high 
water  during  the  spring  break-up  and  from  floods  during  the  sum- 
mer. Fortunately  the  damages  last  spring  were  very  slight.  Ex- 
pended for  maintenance,  $5,363.50;  improvement  and  construction, 
$7,133.30;  total,  $12,496.89. 

Route  iH.  Delta  River-McCarthy  Road  {73.4  miles) .— During 
the  past  season  6.2  miles  of  road  were  constructed  on  a  new  location ; 
road  was  repaired  ^nerally  and  put  in  good  condition.  During  the 
spring  general  repairs  were  made.  A  new  pier  was  built  at  the  mile 
222  bridge,  about  one-half  mile  of  clearing  was  done,  and  road  was 
partially  dragged.  Expended  for  maintenance,  $15,201.18 ;  for  con- 
struction and  improvement,  $15,288.75;  total,  $30,488.93. 

Route  41.  McVarthy-Richardson  Road  {20.6  miles). — Road  was 
generally  maintained,  bridges  and  culverts  repaired,  and  4.6  acres  of 
clearing  was  done,  with  the  intention  of  grading  next  season.  Road 
was  well  dragged  during  the  summer.  In  spring  of  1920  two  bridges 
were  constructed,  one  having  12- foot  span  and  the  other  45-foot  span. 
One  and  one-half  miles  were  graded  and  1  mile  of  clearing  was  done; 
one-fourth  mile  road  gravel  surfaced;  6  miles  of  ditch  cleaned  and 
enlarged;  12  culverts  were  built  or  repaired.  Road  was  also  par- 
tially dragged.  Expended  for  maintenance^  $5,020.21,  with  $2,520.20 
for  improvement  and  construction;  total,  $7,540.41. 

Route  4-1.  Ri<^hardson'Sah)haket  Road  {SO  miles) .—TS.o2iA  was 
generally  maintained.     Timber  was  slashed  where  clearing  was  too 
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narrow  for  sun  to  reach  road.  In  the  spring  of  1920  about  one- 
quarter  mile  of  new  road  was  constructed  along  the  side  line  north 
of  Richardson  to  avoid  encroachment  of  Tanana  River.  Cost  of 
maintenance,  $9,071.16. 

Route  ^K,  SaZchaket'FairhanJcs  Road  {40  miles). — Road  was  main- 
tained in  good  condition  during  the  season.  Owing  to  shortage  of 
funds^  worfc  was  restricted  to  necessary  general  repairs  and  dragging. 
During  the  spring  general  repairs  were  made — 7,500  feet  of  ditch 
cleaned  and  enlarged,  5  culverts  were  rebuilt  and  4  culverts  con- 
structed, 14  gravel  pits  were  cleared,  dra^  made  one  trip  over  road,, 
and  5  miles  of  road  were  ^aded  by  machine.  The  expense  for  main- 
tenance was  $5,213.28,  with  approximately  $5,000  for  improvement 
and  construction;  total,  $10,213.28. 

Route  6 A,  Willow  Creek  to  Tonaina  {2^  miles), — Road  was  well 
maintained  during  the  1919  season.  In  the  spring  of  1920  light  gen- 
eral repairs  were  made.  Cost  of  maintenance,  $5,725,  and  $7,282' 
cost  of  improvement  and  construction ;  total,  $13,007. 

Route  6B,  Tonsina  to  Chitina  {15  miles). — Road  was  well  main- 
tained during  past  season.  In  the  spring  of  1920  drags  made  26- 
miles;  40  linear  feet  of  culvert  repaired  and  184  linear  feet  of  cul- 
verts were  constructed ;  184  linear  feet  of  bridge  was  built  and  gen- 
eral repairs  were  made.  Cost  of  maintenance,  $8,000;  constrtiction 
and  improvement,  $7,722.71 ;  total,  $15,722.71. 

Detailed  Hummary  of  work  accomplished  rm  Richardtton  Road  from  July  i,  1919, 

to  December,  1919. 

Clearing  and  grubbing acres__  38.7 

Grading cubic  yards__  10, 943. 0 

Blachlne  grading niiles__  50. 1 

Machine  regruding do 48. 1 

Culverts  rebuilt  and  repaired linear-foot  span>-  429.0 

Culverts  constructed do 394. 0 

Bridges  rebuilt  and  repaired do 504.0 

Bridges  constructed do 182.0 

Gravel  surfacing mlles__  13. 0 

Side  ditches  enlarged z do 28. 6 

Dragging  road,  mileage  of  three-way  machines . 677.0 

River  control  dikes,  revetments,  etc linear  feet.-  980. 0- 

Placing  corduroy miles__  .  5 

The  working  crews  for  the  1919  season  of  four  months  averaged 
one  man  for  3^  miles  of  road. 

REPORT  OF  YUKON  DISTRICT. 

District  engineer^  C.  G.  Morrison,  July  1, 1919,  to  January  1, 1920; 
Daniel  A.  Jones,  March  1, 1920,  to  June  30,  1920. 

Route  5.  Fairbanks  Fort  Gibbon  Sled  Road  {1^8  miles). — Repairs 
were  made  to  several  small  bridges  on  the  section  between  Fort  Gib- 
bon and  St.  James  Mission.  General  maintenance  work  was  done 
on  the  trail.    Total  expenditures,  $2,405.76. 

Route  9.  Rampart'Eureka  Road  {6\  7niles  road^  21  \  miles  sled 
road). — Repairs  and  maintenance  on  this  route  were  carried  on  dur- 
ing the  season.  Work  consisting  of  surfacing  bad  spots  with  gravel, 
reditching,  repairing  culverts,  etc.  A  footbridge  was  constructed 
over  Granite  Creek.    Total  expenditures,  $779.50. 
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Route  11  A.  Edgle-O^Bricn  Creek  Hood  {17  miles  road^  40  miles 
sled  road), — General  maintenance  and  repairs.  The  work  consist- 
ing: of  clearing  obstructions,  ditching,  graveling,  surfacing,  construc- 
tion and  repairs  of  bridges  and  culverts,  etc.    Total  expense,  $3,068.18. 

Route  lie.  Steel  Creek  and  Jack  ^^  ode  Creek  (2.5  miles), — The 
winter  trails  in  the  Forty  Mile  district  were  maintained,  obstructions 
were  removed,  bridges  and  culverts  were  repaired.  Total  expendi- 
tures for  maintenance,  $346.50. 

Route  15,  Circle-Miller  House  Road  {49  miles  road). — The  entire 
road  was  maintained  and  extensive  improvements  were  made  on  the 
10-mile  section  between  miles  35  to  45  out  of  Circle.  The  work  con- 
sisted mainly  of  regrading,  ditching,  repairing  of  culverts  and 
bridges.  Improvements  were  also  made  to  branch  road  leading  to 
Deadwood  Creek,  formerly  maintained  by  the  Territorial  commis- 
sion. During  the  spring  the  main  work  was  fighting  forest  fires  to 
prevent  the  destruction  of  bridges  and  culverts  and  the  building  of 
branch  roads  around  the  burned  structures.  Total  expenditures, 
$5,912.60.     Maintenance,  $3,011.30;  construction,  $2,901.30. 

Route  16.  Chatanika- Miller  House  Sled  Road  {81  viiles  sled 
road) . — The  repairs  to  bridges  on  this  route  were  made  during  the 
month  of  September,  the  work  being  confined  betw^een  miles  38  and 
66.  Kight  small  bridges  were  rebuilt  or  repaired  and  75  feet  of 
cribbing  constructed  along  the  bank  of  the  Chatanika  River  and 
Kokomo  Creek.  Expenditures,  $1,136.98.  Maintenance,  $996.72; 
construction,  $140.26. 

Route  17,  Fort  (ribhon-Kaltaxf  Trail  {257  miles  trail), — AV or k  con- 
sisted of  staking  the  trail  after  the  Yukon  River  was  frozen  over. 
Cost  of  maintenance,  $300. 

Route  20D,  Takotna-Ophir  Road  {23.5  miles y'  16  miles  trail,,  '7,4 
miles  road), — No  wM)rk  has  been  done  on  this  route  since  1917.  The 
last  work  left  a  16-mile  gap  between  the  two  terminals.  In  the 
spring  of  1920  a  cooperative  agreement  was  made  with  the  Territory 
to  reopen  this  work.  The  territory  allotted  $8,000  and  the  Alaska 
Road  Commission  made  an  allotment  of  $22,000  contingent  upon  a 
$350,000  appropriation.  A  foreman  was  sent  into  this  district  from 
Fairbanks  and  eauipment  was  ordered  shipped  from  KSeattle  on  first 
steamer  into  the  Kuskokwim  district.  Work  was  well  under  way  in 
June,  but  owing  to  difficulty  of  communication  no  reports  have  yet 
been  received.  Foitimately,  the  $350,()()()  appropriation  was  granted, 
and  it  is  expected  to  complete  the  project  and  gain  the  full  benefit 
of  the  former  work.  This  road  serves  a  very  productive  mining  dis- 
trict and  is  a  most  worthy  project.     Expenditures,  $.363. 

Route  22,  Hot  Sprinr/s  and  Sulliran  Creek  Road  {9  miles  road), — 
General  maintenance  work  was  done  in  the  fall  of  1919.  No  work 
had  been  done  since  1917  and  road  was  in  very  bad  condition.  Hill 
section  was  regraded  and  drainage  ditches  were  opened.  Road  was 
cleared  and  widened  w^here  necessary,  w^ith  the  usual  repairs  to 
bridges  and  culverts.  Maintenance  cost,  $2,165.37:  construction, 
$921.30;  total,  $3,086.67. 

Route  23 A,  Chatanika-Beaver  trail, — No  work  was  done  on  this 
route.  An  allotment  of  $500  was  made  for  the  repair  of  bridges,  but 
it  was  impracticable  to  send  men  from  a  distance  and  no  local  labor 
was  available. 
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Route  30,  Hot  Springs  and  Eureka  Road  {S2  77iUe8). — Repairs 
made  to  this  road  during  the  fall  of  1919.  Work  was  confined  to  the 
section  between  town  of  Hot  Springs  and  the  river  landing,  consist- 
ing chiefly  of  graveling,  surfacing,  clearing,  and  enlarging  ditches. 
Expenditures,  $478.71,  for  maintenance. 

RotUe  38 A.  Riuby-Long  Creek  Road. — General  maintenance  during 
the  season  of  1919.  Work  consisting  of  regrading,  graveling,  sur- 
facing, clearing  and  enlarmng  ditches.  Necessary  repairs  were  made 
to  bridges  and  culverts.  In  the  spring  the  entire  road  was  worked 
over  during  the  month  of  June;  18  miles  being  dragged;  150  yards 
of  gravel  were  used  in  filling  mud  holes.  Six  2  by  4  by  18  culverts 
were  constructed  and  a  12-foot  bridge  was  built.  Maintenance  cost, 
$3,115.41. 

Brooks  Terminal, — Last  winter  28  miles  of  new  winter  trail  was 
constructed  from  the  railroad  to  the  log  jam.  Expenditures,  $4,- 
614.23.  The  Livengood  Road  and  Amy  Creek  branch  were  generally 
repaired  and  maintained,  at  a  cost  oi  $2,368.45.  Total  charges  to 
Brooks  Terminal,  $6,982.68. 

Fairbanks  Bridge. — Necessary  repairs  were  made  to  this  bridge 
during  the  season.  Work  consisted  of  reinforcing  the  south  abut- 
ment and  repairing  the  floor  of  the  north  approach.  Total  cost, 
$77.28. 

SOUTHWESTERN  ALASKA. 
ANTON  EIDE.  sn>EBINTENDENT. 

Route  12.  Mile  3J^-IIoye  Road  {SI  tnHes  wagon  road^  9  miles  sled 
road). — ^Eoad  was  generally  maintained  at  a  cost  of  $778.95. 

Route  24.  Moose  Pass  (29,5  miles  road). — Maintenance  consisted 
of  replacing  corduroy,  repairing  culverts,  removing  fallen  trees,  and 
general  repairs.     Cost,  $1,111.88. 

Route  35.  Kyiik-WUlow  Creek  (34  miles). — ^This  road  connects  the 
mines  of  the  Willow  Creek  district  with  the  Government  railroad  at 
Wasilla.  Work  was  restricted  to  general  maintenance,  removing 
slides  and  dragging.     Cost,  $4,122.24. 

Palmer-Mile  26^  Road. — Connects  Government  railroad  at  Palmer 
with  the  Knik- Willow  Creek  Road  at  mile  26^.  Road  also  serves  a 
few  small  farms.  Six  acres  of  right  of  way  cleared.  Construction 
cost,  $512.18. 

Talkeetna-Cache  Creek  Road  survey. — In  the  spring  of  1920  a 
survey  was  commenced  for  a  wagon  road  from  Talkeetna  to  Cache 
Greek,  a  distance  of  42  miles.  This  work  will  be  done  in  cooperation 
with  the  Territory.  The  allotment  of  the  Alaska  Road  Commission 
is  $45,000  and  that  of  the  Territory  $30,000;  total,  $75,000.  This  L 
a  very  promising  project  and  it  is  expected  to  make  the  project  a 
continuing  one  until  completed.  This  road  will  be  an  important 
feeder  to  the  Government  railroad. 

Route  10.  Seward'Kenai  Lake  Road  {9.6  wiles).—The  grade  raised 
at  mile  3  in  order  to  get  above  high  water  when  Resurrection  River 
is  in  flood.  Cost,  $259.20.  Surfaced  4,100  feet  of  road  in  miles  2 
and  7;  cost,  $615.  General  maintenance  from  Seward  to  mile  8. 
Road  is  in  very  good  condition.  Expended  $2,159.48  for  mainte- 
nance.   The  road  was  extended  2^  miles  to  mile  9^  during  the  season 
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of  1919  and  an  exceptionally  good  piece  of  work  was  done.  Although 
there  was  considerable  rock  work,  the  construction  cost  was  omy 
$12,842.50.  The  extension  work  was  done  under  cooperative  agree- 
ment. The  Alaska  Road  Commission  allotment  was  $9,554.73,  with 
$5,000  for  the  Territory  and  $10,000  for  the  Department  of  Agricul- 
ture, a  total  of  $24,554.73.  It  is  the  intention  to  extend  this  road  to 
Kenai  Lake,  about  23  miles  from  Seward.  In  June  the  survey  was  in 
progress  and  about  25  men  were  emploved  clearing  and  grading. 

Quartz  Creek-RuBBian  River  Road  (20  miles), — It  is  plannSl  to 
build  from  mile  8,  on  the  Moose  Pass  Koad,  down  Quartz  Creek  to 
Kenai  Lake,  then  down  the  Kenai  River  to  Russian  River.  The  road 
will  serve  about  25  settlers  and  will  open  up  a  potentially  rich  farm- 
ing country.  Reconnaissance  was  made  last  of  May.  In  June  loca- 
tion survey  was  under  way  and  about  2  miles  of  right  of  way  had 
been  cleared.  This  is  a  cooperative  project,  $45,000  being  furnished 
bv  the  Department  of  Agriculture  and  $15,000  by  the  Territory. 
Expenditures  to  June  30,  approximately  $5,000. 

tCatalla'Chilkat  Road  {8  miles). — Reconnaissance  was  made  in 
1919.  Road  will  materially  assist  in  the  development  of  the  Katalla 
oil  and  Bering  River  coal  fields.  Work  was  started  in  June,  1920. 
Bridge  material  was  being  delivered,  one  bridge  gang  was  at  work, 
and  grading  was  under  way.  Approximately  $7,000  expended  for 
construction.  This  is  a  cooperative  project,  the  Department  of  Agri- 
culture furnishing  $18,000  and  the  Territory  $6,000,  a  total  of  $24,(K)0. 

NOME  DISTRICT — SEASON. 

Superintendent,  D.  A.  Jones,  July  1, 1919,  to  March  1, 1920;  C.  D. 
Jones,  March  1,  1920,  to  June  30,  1920. 

Route  8  Nome-Council  Road  {total  lengthy  82  miles). — Nome-Fort 
Davis  section  connects  Nome  and  Fort  Davis,  serving  Fort  Davis  and 
all  mining  districts  east  of  Nome.  Estimated  500  tons  hauled  during 
season.  Mail  service  weekly,  summer  and  winter.  AVork  consisted 
of  general  maintenance  and  protection  during  spring  break-up. 
Five  thousand  linear  feet  resurfaced  with  gravel,  one  culvert  2  by 
8  by  24  constructed,  800  feet  of  ditch  cleaned  and  widened.  Total 
cost,  $2,149.73. 

Fort  Davis-Cape  Nome  section^  9  miles  {8  constructed) . — This  road 
connects  Fort  Davis  with  Cape  Nome.  Within  the  year  approxi- 
mately 300  tons  were  hauled  over  the  road.  Three  and  one-quarter 
miles  were  constructed  during  the  1919  season  and  entire  road  main- 
tained. The  new  construction  is  18  feet  wide  and  is  a  gravel  fill  of 
from  2i  to  4  feet  in  depth,  in  many  places  material  being  placed  on  a 
mat  of  willow  brush  corduroy.  'Forty  2  by  2  by  20  culverts  were 
constructed.  The  culverts,  including  excavation,  cost  $43.60  each. 
The  cost  of  lumber  was  $100  per  thousand.  Three  thousand  eijrht 
hundred  and  ninety  feet  of  ditch,  averaging  2  by  3  feet,  were  cut,  at 
a  cost  of  19  cents  a  foot,  the  high  cost  of  the  ditching  being  due  to 
permanently  frozen  ground.  Two  bridges  were  built,  one  at  Golden 
Gate  Creek  and  the  other  at  Derby  Creek.  The  Derby  Creek  bridcre 
is  a  16-foot  span.  Total  cost,  $286.50  for  labor  and  material.  The 
Golden  Gate  Creek  bridge  is  a  32-foot  span.  Cost  for  labor  and  ma- 
terial, $476.50.    Total  cost  for  year,  $24,531.51. 
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Cape  Nome  section  {B  miles). — Rpad  is  built  around  Cape  Nome. 
About  100  tons  of  freight  a  year  are  hauled ;  mail  service  is  weekly. 
With  the  connecting  up  of  the  Cape  Nome  and  Fort  Davis-Cape 
Nome  sections,  a  regular  auto  stage  line  will  be  cyerated  between 
Safety  and  Nome.  Work  consisted  of  general  maintenance.  Cost, 
$837.37. 

Safety  Ferry, — Cost  of  maintenance  and  repair,  $705.13. 

Bonanza  Ferry. — Expenditures  are  for  salary  of  ferryman,  main- 
tenance of  ferry,  and  for  the  construction  of  new  scow,  $1,654.97. 

Solomon-Eait  Fork  {1*5  miles). — Connects  Bonanza  l^erry  with 
East  Fork-Council  Road.  Supplies  the  Solomon  district.  Traffic 
averages  about  8  tons  daily.  Work  consisted  of  general  maintenance 
and  repair;  1,100  feet  being  corduroyed  with  willows  and  covered 
with  gravel.  Road  was  widened  in  several  places.  Total  cost, 
$1,784.93. 

East  Fork-CouncU  Road. — Road  connects  Solomon-East  Fork  with 
Council  Corduroy.  Weekly  main  service  in  summer.  Approxi- 
mately 200  tons  are  hauled  over  road  each  season.  No  expenditures 
during  year. 

Council  Corduroy  {^^  miles). — Road  connects  Fox  River  with 
Council  City.    Mail  service  weekly  in  summer.     No  expenditures. 

Council. —This  road  connects  Council  City  with  Uphir  Creek. 
Work  consisted  of  general  repair  and  upkeep.    Cost,  $1,724.29. 

Route  13 A.  Nome-Bessie  (s.3  wiles), — This  road  connects  Nome 
with  the  third  beach  line  and  is  the  connecting  link  for  all  roads 
<!oming  into  Nome  from  the  north.  Work  consisted  of  general  main- 
tenance, $738.80. 

Route  ISB.  Bessie-Banner  (3.45  miles). — Road  connects  Bessie 
with  Anvil  and  Glacier  Creeks.  About  10  tons  are  hauled  over  it 
daily.     Work  consisted  of  general  maintenance.    Cost,  $195. 

lioute  13C.  Bessie-Little  Creek  {1.2*')  miles). — Connects  Bessie 
with  Little  Creek  and  serves  all  beach  line  west  of  Bessie.  Esti- 
mated 10  tons  daily  pass  over  this  road  (hiring  open  season.  Cost 
of  general  maintenance  and  repair,  $71.05. 

Route  ISD.  Bessie-Dry  Creek  {1.2o  miles). — Connects  Nome-Bessie 
and  Nome-Osborn  Roads.  About  100  tons  of  freight  hauled  per  year. 
No  expenditures. 

Route  JSF  (^  miles). — Connects  Bessie  with  Osborn  Creek  and 
supplies  Osborn  Creek  and  its  tributaries.  About  100  tons  a  year 
are  hauled  over  this  road.    General  maintenance,  $333. 

Route  13G.  Cxrass  Gulch  {1.75  mUen). — Connects  Nome-Dexter 
with  King  Mountain.'  At  present  very  little  hauling  is  being  done 
over  road,  but  it  will  always  be  used  to  some  extent.  No  expendi- 
tures during  year. 

Route  131,  Nome  River  Extension  {o  miles). — Connects  Dexter 
with  Upper  Nome  River  and  all  its  tributaries.  About  10  tons  of 
freight  per  month  are  hauled.  Road  follows  the  bars  of  Nome  River 
from  the  end  of  construction  to  the  head,  and  it  is  ultimately  ex- 
pected  to  form  a  section  of  the  main  trunk  line  to  the  Seward  Pe- 
ninsnJa  interior.  Work  consisted  of  <;eneral  maintenance,  costing 
$284.45. 
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Transferred  to  officers $76,000.00 

Deposited  to  credit  Treasurer  of  United  States 12, 616. 87 

$88, 616. 87 

Total 377. 808. 96 

Disbursed  as  per  tabulated  statement  below 358,601.25 

Balance  on  hand 19,207.71 

Expenditures  in  detail. 


Federal  appropriations  and  "Alaska  iund." 

Construction. 

Maintenance. 

Total. 

Office 

$5,202.23 
2,322.52 
2, 15a  11 
8,487.69 

94,6ia27 
1,206.25 
2, 15a  11 
1, 100. 30 
664.00 
1,904.00 

15,548.29 

4,038.28 
8,486l11 
6, 114. 07 
8,431.37 
5,363.59 
15,200.18 
5, 02a  21 
9,071.15 
5,213.28 
2.405.76 
5,725.00 

8,ooaoo 

9, 102.  49 
627.50 

2, 159.  48 

2,267.38 
346.50 
875.30 
498.10 
3ia75 
62.65 
200.80 
63.16 
52.66 
334.00 

1,313.97 
13&98 

3oaoo 

$9,812.50 

Route  1 

3,528.77 

Route  2 

4,30a22 

Route  2A 

9, 587. 99 

Route  3 

6^00 

Route  4A 

1,904.00 
r         4, 533. 05 

Route  4B,  1st  section 

Route  4B,  2d  section 

4,138.33 

Route  4B,  3d  section 

2,495.05 

Route  4B,  4th  section 

Route  4B,  5th  section 

1,69a  78 
1,420.74 

Route  4B,  6th  section 

1,270.34 

Route  4r 

4,038.28 

Route  4D 

8,411.30 
6,015.12 
7,401.42 
7, 133. 30 
15,288.75 
2,520.20 

16,897.41 

Route  4E 

12, 129. 19 

Route  4F 

15,832.79 

Route  4G 

12, 496. 89 

Route  4H 

30.488.93 

Route  41 

7, 54a  41 

Route  4J 

9,071.15 

Route4K 

5, 213. 28 

Route  5 

2,405.76 

Route  6A 

7,282.66 
7,722.71 
2,577.21 

13, 007. 00 

Route  6B 

15, 722. 71 

Route  8 

11, 679.  70 

Route  9 

627.50 

Route  10 

7,842.50 

10,001.98 

Route  1 1 A 

2,267.38 
346.50 

Route  lie 

Route  12 

875.30 

Route  13  A 

498.10 

Route  13B 

310.  75 

Route  13C 

62.65 

Route  13F 

200.80 

Route  131 

63.16 

Route  13J 

52.66 

Route  13K 

334.00 

Route  15 

1,313.97 

Route  16 •. 

136.96 

Route  17 

3oaoo 

Route20D 

363.00 
112.49 

363.00 

Route  22 

112. 49 

Route24 '.  .             

1, 127. 73 

168.00 

64.50 

366.40 

237.58 

155.00 

386l85 

1,206.37 

25a  00 

15.00 

77.75 

4,122.24 

790.82 

2,296.55  1 

3, 682. 86 

112.25 

4,002.60 

77.28 

2,368.45 

3.877.23 

13.80 

1, 127.  73 

Route  25A 

168.00 

Route  25E  . 

64.50 

Route  25F 

366.40 

Route  25(i 

237.58 

Sinrock  Ferry .      ... 

155.00 

Route  26 

386.85 

Route  27 

1,20&37 

Route  28 

250.00 

Route30 

15.00 

Route  32A 

77.75 

Route  35 

4, 122.  24 

Route  38A 

790.82 

Route  39 

2,296.55 

Route43 

3, 682. 86 

Route  44 

112.25 

Route45 

1,961.12 

5.963.72 

Fairbanks  Bridge 

77.28 

Brooks  Terminal 

2,071.89 

4, 44a  34 

Flacxine  trails 

3,877.23 

Kougarok 

13.80 

Palmer,  ISventy-six-and-a-half  Afile  Road 

567.17 

567.17 

Mataniiska  Bridge 

78a  43 

78a  43 

Ketchikan- Wards  Cove 

6, 701. 63 
119.50 

6, 701.  63 

Taikeetua-Cache  Creek  Trail 

119.50 

Total 

102,253.86 

155,162.83 

257,416.69 
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Federal  spproprUitlans  and  "  Alaska  fund." 

ConstruiMon. 

Total. 

Fnndscootributed  by  the  Territory  of  Alaska: 

Roatel 

17,905.98 
14,870.06 

87.996.96 

Route  2A 

14,870.66 

Fairbanks  local  roads 

1143.75 

143.75 

Routes 

18,58&S5 

18,585.86 

Route  9 

163.00 

153.00 

RoutelO 

5,000.00 

5,000.00 

Route  llA 

800.80 
13a  75 

3,053.88 

1,354.00 

89.00 

369.80 

399.75 

100.00 

1,059.65 

3,000.00 

463.71 

3,334.69 

800.80 

Route  131 

130.76 

Route  15 

2,901.30 

3.38 

931.30 

4,508.63 

RoutelO 

i.ooaoo 

Route 22 

3,074.18 

Nome  local  roads 

1,354.00 

Route  25G .' 

89.00 

R«nip?ta  Ferry ...... 

369.80 

Safety  Ferry 

399.75 

Sinrock  Ferry 

100.00 

Route  26 

0,137.87 

8,097.53 

Route  27 

3,000.00 

Route  30 

463.71 

Route  3SA 

3,334.59 

Route  43 

1,500.00 

1,500.00 

Route  45 

3,000.00 

3,000.00 

T^'OOk?  TfjiTnlnft] 

3,643.34 

2,542.34 

Flagging  trails 

1,433.03 

1,423.03 

Dime  Creek  Cordurov 

3,i«6.38 
19,318.44 

3,160.28 

Ketrhikfin-w*r<l5  fVve 

19,318.44 

Total 

82,930.80 
180,100.66 

18,247.76 

101,184.56 

Orandtotal 

173~ri0.59 

1       358,001.26 

Distribution  of  exnendituren. 

Salaries  <suiK*rinteiuIent8  ami  clerks) $15,634.33 

Wages  (all  other  labor) 181,500.30 

Transportation    (persons) 3,623.11 

Transportation    (freight) 11,176.97 

Hire  of  animals  (horses  and  dogs) 23,727.3.") 

Subsistence   (persons,  meals,  and  b<»tis) 13,002.37 

Provisions  (all  food  supplies) 44.  519. 13 

Forage  and  care  of  animals  (horseshoeing,  veterinary  supplies) 23, 386.  27 

Telegraph,  telephone,  and  postage 611.34 

Fuel  (coal  and  wood)  and  light l,488.as 

Construction  material 13,0.52. 11 

Equipment,  tools,  camp  equipage,  wagons,  harness,  etc 11,004.46 

Stationery  and  drafting  supplies^  maps,  printing,  cleaning,  and  toilet 

articles 608. 16 

Rents  (offices,  iK)st-offlce  boxcH.  barns,  or  equipment) 4,144.50 

Motor  vehicles,  repairs,  ga.s,  operation,  maintenance.  10,108.15 

Miscellaneous 923.77 


Total - 


358.  601.  25 


APPROPRIATIONS. 


tX>N8TKT'f-riON   AND   MAINTENANCK   MILITARY   AND  POST  ROADS,  BRID(;KS,   AND  TRAILS, 

ALASKA. 


Act  Of- 


June  12.  1906 $150,000.00 

Mar.  2.  1907 250, 000. 00 


May  11,  1908 

Mar.  3,  1909 

Mar.  23,   1910 

Mar.  3,   1911- 


250,  000.  00 
350, 000.  00 
100,  000.  00 
l.^iO,  000.  00 


Aug.   24,    1912 125,000.00 


Mar.  2.  1913— 


155, 000. 00 


Apr.  27,  1914 125, 000.  00 


Act  of—  • 


Mar.  4, 1915 $165, 000. 00 

Aug.  29,  1916 500,  0(K>.  00 

May  2,  1017 500, 000.  00 

Jul.v  9,  1918 100.  000.  00 

July  11,  1919 100. 000.  00 

.Tune  5,  1920 350,000.00 


Total 3,370,000.00 
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RECEIPTS  FROM  TREASURY,  UNITED  STATES,  ACCOUNT  "ALASKA  FUND.' 
WAOON  ROAD,   BBIDOE8,   AND  TRAILS,   ALASKA  FUND. 


Act  of  Congress  ap- 
proved Jan.  27,  1906, 
as  amended  by  an  act 
approved  May  14, 
1906— 

1905 $28, 000. 00 

1906 80, 500. 00 

1907 128. 584. 00 

1908 117, 760. 00 

1909 145, 200. 00 

1910 125, 000. 00 

1911 155, 000. 00 


1912 ^.  $152, 000. 00 

1913 228, 000. 00 

1914 166, 316. 32 

1915 171, 824. 31 

1916 164, 402. 30 

1917 50, 000. 00 

1918 256, 000. 00 

1919 35, 000. 00 

1920 124, 992. 96 

Total 2, 128, 569. 80 
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PILLSBURY    DOME,  VALDEZ-FAIRBANKS    ROAD. 
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BRUSH  REVETMENT,  GLACIER  STREAM   NEAR  RAPIDS.  VALDEZ-FAIRBANKS  ROAD. 


GRAVEL   ON    OLD    ROAD    AT   MOUTH   OF  BEAR    CREEK,  VALDEZ-FAIRBANKS  «OAD. 
2106-2 
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ROAD    DESTROYED    BY   WASHOUT.  KEYSTONE   CANYON.  MILE    15.  VALDEZ- 
FAIRBANKS    ROAD. 


SNOW   SLIDE   AT    MILE    16,  VALDEZ-FAIRBANKS    ROAD.  JUNE   16,  1920. 
21C6-3 
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GRAVEL   SLIDE,  MILE    17,  VALDEZ-FAIRBANKS    ROAD. 


BUILDING    CULVERT.   MILE    93.  VALDEZ-FAIRBANKS    ROAD. 
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GRADING.  WITH    TRACTOR,  MILE   140,    VALDEZ  FAIRBANKS    ROAD. 


CULVERT.   MILE    227.  VALDEZ-FAIRBANKS    ROAD. 
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LOADING   GRAVEL.  MILE   368,  VALDEZ-FAIRBANKS    ROAO. 


POLE   CORDUROY.  AUK    BAY   EXTENSION   TO  JUNEAU-EAGLE   RIVER   ROAD. 
•2106-6 
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ROCK   CUT,  MILE   7.  H AINES-CHILKAT    ROAD. 


ROCK    CUT.  MILE    16,  AUK    LAKE. 


2106-7 


GRADING,  McCARTHY-NIZINA   ROAD.    Digitized  by  VjOOQIC 
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REPORT  (IF  THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  80,  ld20. 

War  Department, 
The  Board  of  Engineers  for  Rivers  and  Harbors, 

Waakinffton,  D.  C,  July  29^  1920. 
From :  The  senior  member,  the  Board  of  Engineers  for  Rivers  and 

Harbors. 
To :  The  Chief  of  Engineers,  United  States  Army. 
Subject :  Annual  report,  fiscal  year  ending  June  30,  1920. 

The  Board  of  Engineers  for  Rivers  and  Harbors  submits  the  fol- 
lovsring  report  of  its  operations  during  the  fiscal  year  ending  June  30, 
1920.  Information  concerning  the  organization  of  the  board  and 
its  duties  as  prescribed  by  law  is  given  on  page  73. 

The  status  of  the  board's  work  at  the  close  of  the  preceding  fiscal 
year  and  the  work  accomplished  during  the  last  fiscal  year  under  the 
several  recent  river  and  harbor  acts  are  shown  by  the  following  table. 
All  investigations  ordered  by  prior  acts  have  been  disposed  of. 

status  of  work  of  the  Board  of  Engineers  for  Rivern  and  Harhors  fiscal  year 

ending  June  SO,  1920. 


Number  of  larestigatioas  by  acts  (aU  sec- 
UOM) 

Prelixmnaiy  reports  not  received  ap  to  end  of 
precediDg  fiscal  vear 

PreUmlnary  reports  recdved  during  the  year. . 

Prelinilnary  reports  not  received  up  to  June 
30,1930 

Total  reports,  examinations,  and  surveys  re- 
maining for  action  at  end  of  the  preceding 
fiscal  year 

Gases  disposed  of  during  the  year 

Cases  remaining  for  final  action  on  June  30, 
1620 


Act  of— 


Mar.  4, 
1013. 


122 


Mar.  4, 
1015. 


219 

1 


July  27, 
1916. 


128 


12 


U'' 


84 


10 


Mar.  2, 
1919. 


June  6, 
1920. 


103 


103 


Total. 


709 


74 
49 


128 


113 
43 


170 


The  following  fibres  give  the  aggregate  amounts  recommended 
by  the  board  in  reviewing  reports  on  j)reliminary  examinations  and 
surveys  ordered  by  acts  of  Congress  since  its  organization  and  the 
proportion  of  the  same  adopted  by  Congress.  Inasmuch  as  recent 
river  and  harbor  acts  and  resolutions  have  provided  for  investiga- 
tions of  a  number  of  localities  covered  by  earlier  acts  and  resolutions, 
it  has  been  necessary  to  omit  the  earlier  estimates  from  the  totals  in 
order  to  avoid  duplication  in  many  cases.  In  other  instances  recent 
recommendations  nave  nullified  earlier  ones,  and  in  these  cases  also 
the  former  estimates  have  been  withdrawn.  This  has  not  been  possi- 
ble in  all  cases,  however,  as  the  more  recent  recommendations  some- 
times overlap  the  earlier  ones  in  such  a  way  as  to  render  it  difficult 
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or  impossible  to  make  the  proper  deductions.  Some  of  the  earlier 
recommendations  are  now  obsolete  on  account  of  changed  conditions, 
and  a  number  of  these  included  in  former  statements  have  been 
omitted. 


Estimated  cost 
of  projects 

recommended 
by  board. 


Estimated  cost 

of  projects 

adopted  by 

Coneress. 


Act  of- 

Juneia,  1902 
Mar.  3, 1905. 
June  28, 1906 
lifftr.2,1907. 
Mar.  3, 1909. 
June  25, 1910 
Feb.  27, 1911. 
July  25, 1912. 
Mar.  4, 1913. 
Mar.  4, 1915. 
July  27, 1916. 
Au^.8, 1917. 
Mar.  2, 1919., 

Total 


»9,fi00, 

193,0(V2, 

'79.7S-.. 
'17,r>40, 

8,r.yi, 

14,392, 

H,49;t, 

24,224, 

8,3(W, 

1,152, 

30, 


989. 

too. 
;<oo. 

733. 
•  48. 
118. 
.»72. 
490. 
480. 
018. 
iOO. 
(.50. 
500. 


«7, 
92, 


79, 
11, 
8i 
13, 

9i 
6. 
7, 


446,009.25 
865,849.56 
168,300.00 
829,685.44 
927,348.06 
702,718.50 
549,504.70 
006,270.00 
249,260.00 
860,873.00 
782,600.00 
280,450.00 


311,601,200,31 


278,2*»,8ti8.51 


1  Inqludes  163,731,500  for  Improvement  of  Ohio  River  to  a  depth  of  9  feet. 

*  Includes  $20,000,000  for  Missouri  River. 

s  Includes  I10,9W,000  for  Delaware  River;  113,400,000  for  East  River:  $5,186,064  for  Hudson  River; 
$5,332,228  for  Tennessee  River;  $13,303,587  for  sections  of  the  Intracoastal  Waterway  from  Boston  to  Beau- 
fort Inlet. 

<  Includes  $4,760,000  for  waterway  from  Lockport,  HI.,  to  St.  Louis,  Mo. 

Similar  figures  for  improvements  recommended  by  the  board  since 
its  organization  as  a  result  of  investigations  made  in  compliance  with 
resolutions  of  the  Committee  on  Rivers  and  Harbors  of  the  House 
of  Representatives  and  the  Committee  on  Commerce  of  the  Senate 
are  as  follows: 


Fiscal  year. 

Esilmatfid  cost 
of  projects 

recommonded 
by  baird. 

Estlmat4Hl  cost 

of  projects 

adopted  by 

Congress. 

1904 

$886,000 
'8,550,000 

$886,000 

1905 

8,550,000 

1906 

1907 

•11,506,8.57 

433,000 

2,119,000 

1.387,030 

35.5,000 

»3,9a5,000 

< 5, 872, 500 

4,511,800 

200,000 

183,000 

315,000 

168,000 

11,506,857 
433,000 

1908 , 

1909 

2,119,000 

1,387,030 

355,000 

1910 

1911 

1912 , 

3,9a5,000 

1913 

.5,872,500 

1914 

4,500,000 

1915 

200,000 

1916 

183,000 

1917 

31.5,000 

1918.                      

168,000 

1919 

1920 

766,666 

Total 

41,092,187 

40,380,387 

>  Includes  $4,500,000  for  Black  Rock  Harbor,  N.  Y. 

'  Includes  $6,200,000  for  St.  Marys  FaUs  Canal,  Michigan. 

>  Includes  $3,526,600  for  harbor  of  refuge  at  Cape  Lookout,  N.  C. 

4  Includes  $5,860,000  for  improvement  of  Sacramento  River  by  California  Debris  Commission. 

The  above  figures  indicate  that  out  of  $352,693,387.31  recom- 
mended by  the  board  since  its  organization,  Congress  has  adopted 
projects  estimated  to  cost  $318,649,255.51,  or  about  90  per  cent. 
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The  following  statement  shows  the  number  of  favorable  and  un- 
favorable reports  submitted  by  the  board  on  investigations  called 
for  by  Congress :  ^ 


Aatbority  for  investig&tlon. 


Investi- 
gations 
ordered. 


Reported 
on  to 

June  30, 
1020. 


Favor- 
able. 


Unfavor- 
able. 


Percent 

of 
favorable 
reports. 


Actof- 

Jime  13, 1902. 
Mar.  3,  1905.. 
June  28»  1906. 
Mar.  2, 1907.. 
May  28»  1908. 
Mar.  3,  1909.. 
Jane  25, 1910. 
Feb.  27, 1911. 
July  25.  1912. 
Mar.  4,  1913.. 
Mar.  4,  1915.. 
Jnly  27,  1916. 
Aug.  8,  1917.. 
Mar.  2, 1919.. 
June  5, 1920.. 
Resolutions.. 

Total 


170 

176 

2 

200 

1 

274 

187 

90 

226 

122 

219 

128 

84 

53 

103 

>  164 


170 
176 
2 
200 
1 
274 
187 
90 
226 
119 
211 
116 
65 
22 


150 


2,190  2,018 


52 

74 

1 

108 

1 

120 

62 

28 

70 

43 

43 

15 

8 

2 


118 
102 

1 
92 


30.6 
42.0 


54.0 


154 
125 

62 
156 

76 
168 
101 

57 

20 


43.8 
33.7 
31.1 
31.0 
36.1 
19.2 
13.7 
7.4 


61 


76 


688 


1,308 


34.0 


1  No  recommendation  as  to  worthiness  in  22  coses. 

The  very  material  decline  in  the  percentage  of  favorable  as  com- 
pared with  unfavorable  reports  since  1907  has  no  doubt  been  due  to 
the  inauguration  of  an  annual  rivers  and  harbors  bill  about  that  time 
leading  to  a  revival  of  interest  in  waterway  improvements,  and  con- 
sequently to  the  examination,  soon  thereafter,  of  nearly  all  important 
rivers  and  harbors  and  to  the  adoption  of  projects  for  the  improve- 
ment of  those  deemed  worthy.  These  being  cared  for,  at  least  for  a 
number  of  years,  it  was  quite  natural  that  in  the  large  list  of  examina- 
tions provided  for  in  subsec[uent  acts  there  should  be  found  many 
unworthy  of  favorable  consideration.  Recent  river  and  harbor  acts 
have  directed  examinations  of  a  large  number  of  small  and  unimpor- 
tant streams  obviouslv  unworthy  of  improvement  at  the  expense  of 
the  public  and  some  oi  these  have  been  examined  several  times  at  com- 
paratively short  intervals  with  the  same  result.  If  waterway  im- 
provements are  worthy  of  the  support  and  confidence  of  the  public,  it 
would  seem  necessary  to  concentrate  all  our  efforts  and  funds  upon 
streams  which  oifer  at  least  a  reasonable  prospect  of  becoming  im- 
portant factors  in  our  transportation  system.  This  would  suggest 
careful  scrutiny  of  examinations  proposed  to  be  included  in  river  and 
harbor  acts. 

From  its  investigations'  during  the  year  the  board  finds  Hiat  the 
^neral  interest  in  the  improvemeixt  of  rivers  and  harbors  has  con- 
tinued, resulting  in  occasional  offers  of  cooperation  by  local  interests. 
ThLs  cooperation  has  taken  a  number  of  forms,  including  donations 
of  rights  of  way,  cash  contributions,  and  in  some  instances  the  pro- 
vision of  terminal  facilities.  The  last  named  is  not  infrequently 
made  a  condition  in  order  that  the  full  benefit  of  the  improvement 

^  Does  not  include  miscellaneous  cases  referred  by  the  Chief  of  Bngineers. 
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may  be  realized.  This  is  in  line  with  the  views  expressed  by  the  Com- 
mittee on  Rivers  and  Harbors  of  the  House  of  Representatives  in 
Committee  Document  No.  4,  Sixty-fifth  Congress,  first  session,  and 
with  the  policy  adopted  by  Congress  in  the  rivers  and  harbors  act 
approved  March  2, 1919.  There  are  many  cases  where,  in  ad  iition  to 
the  general  public  benefits  to  be  derived  from  improvements,  local 
interests  will  obtain  substantial  direct  benefits  from  the  proposed 
work,  and  in  such  cases  the  board  has  felt  that  the  interests  immedi- 
ately benefited  should  share  directljr  in  the  expense  involved.  Its 
recommendations  in  cases  of  this  kind  have  been  instrumental  in 
effecting  large  savings  to  the  General  Government,  and  in  bringing 
about  the  development  of  needed  terminal  facilities. 

In  compliance  with  resolutions  of  the  Committee  on  Commerce  and 
the  Committee  on  Rivers  and  Harbors,  and  under  instructions  from 
the  Chief  of  Engineers,  United  States  Army,  the  board  considered 
and  reported  its  conclusions  on  the  following  subjects  during  the  last 
fiscal  year : 

Beverly  Harbor,  Mass. 

Freeport  Harbor,  Tex. 

Merrlmac  River,  I^owell  to  the  sea. 

Jamaica  Bay,  N.  Y. 

Savannah  River,  for  5  miles  above  Kings  Island. 

Skagit  River,  Wash. 

Altamaha,  Oconee,  and  Ocmulgee  Rivers,  Ga. 

The  act  of  March  4, 1915,  directed  the  Chief  of  Engineers  "  to  make 
a  report  upon  any  other  projects,  river  or  harbor,  the  further  im- 
provement of  which  under  present  conditions  is  undesirable,  or  in 
which  modifications  of  the  plans  or  projects  should  be  made."  Under 
this  authority  the  board  has  reviewed  the  projects  for  improvement  at 
155  localities,  and  has  recommended  the  modification  of  29  projects 
and  the  abandonment  of  37  projects,  including  the  abandonment  of 
parts  of  2  projects.  Action  on  8  of  the  10  reexaminations  specifically 
ordered  in  section  14  of  this  act  has  resulted  in  recommendations  for 
the  modification  of  5  projects,  and  the  abandonment  of  2  projects. 

Fifteen  hearings  to  interested  persons  were  given  at  the  office  of 
the  board  during  the  year  in  relation  to  the  following  subjects : 


Date. 

Subject. 

Coosa  River,  Tia. 
Trinity  River,  Tex. 
Cowlitf  River.  Wash. 
CoQsa  River.Ca. 
Pentwater  Harbor, Mich. 
Turtle  Bayou,  Tex. 
Morro  Bay.  Calif. 
CoquiJle  River,  Greg. 
Yaquina  River,  Oreg. 

Date. 

Subject. 

1919. 
Jalvl5 

1920. 
Jan.  13 

Jamaica  Bay,  N.  Y. 
St.  Andrews  Bay,  Fla, 
Brazos  River  to  hreeport.  Tex. 
Tonawanda  Harbor,  N.  i . 

Sept.  9 

Jan  27 

Sept.  23 

Do 

Do 

Do  .  . 

Oct.  11....^ 

Feb.  24 

Texas  City  Harbor,  Tex. 

Nov.  4 ;.  ... 

June  29 

Darby  River,  Pa. 

Do 

Dec.  3 

Do 
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In  connection  with  the  various  subjects  referred  to  it  for  report 
and  recommendation,  the  board  held  public  hearings  and  made  in- 
spections as  follows : 


Plan  of  bettrinc  or  lii^ppctioii . 


Ooonee,  and  Ocmalfpee  Rlvfl^.  In- 
spection. 

Bnmswick.  Ga.,  hearing 

Now  York  and  New  Jeraev  channels,  inspection.. 
New  Orleans.  La.,  hearlniE 


South  Pass  and  Southwest  Pass 

Intracoastal  waterway   between   New  Orlfans 
aod  the  Mermen  tan  Ri>  er,  inspection. 

New  York.  N.  Y..  conference 

Portland,  Me 

littke  Charles,  I^a.,  inspection 

Port  Arthur.  Tex.,  inspection 

■Orange,  Tex.,  in.Hpection 

Beaumont.  Tex. .  hearing  and  inspection 

Freeport,  Tex.,  Inspection 

■Qalveston.  Tex.,  inspection 

Houston,  Tev.,  inspection 

Mbiffara  Fnlls.  N.  Y..  hearing  and  inspection. . . 

Tonawanda,  N.  Y..  inspection 

Buffalo,  N.  Y. ,  heorine  and  inspection 

Albany,  N.  Y.,  conference 


Date. 


1019. 
Oct.  19-23.. 

Oct.  22 

Oct.  9 

Nov.  !«.... 

Nov.  19... 
Nov.  19^21... 

1920. 

Jan.  9 

Mar.  2.% 

Mar.  30 

Mar.31 

.do.. 


Apr.  1... 
.\pr.  2... 
Apr.  3... 
Apr.  4... 
June .{. . . 
June  4... 

do... 

June  14.. 


.*5ubjfcl. 


\  Itamaha.  ( Iconee.  and  OcmulKW  Rhfn . 

I>o. 
New  York  and  New  Jersev  channels. 
Intmmastal  waterway  from  Galveston  to 

.Sabine. 
Southwest  Pass.  MLssLssippi  River 
Intracoastal  ii'aterwai . 


Jamaica  Pa  v.  N.  Y. 
Selection  of  site  lor  new  municipal  pier. 
<'nlcasleu  Ri\er  up  to  Lake  Charles. 
Saliiie-Neches  waterm-ay. 
Do. 

no. 

Rnuos  Ri^  er  up  to  Freeport . 
(taheston  sen  wall. 
IIoiLstou  terminal  facilities. 
Diversions  from  the  c.reai  I^kes 
Tonawauda  Har»'or,  N.  Y. 
niack  Rock  (  hannel,  N.  Y. 
Tonawandu  Harlor,  N.  Y. 


The  river  and  harbor  act  approved  March  2,  1919,  contained  the 
following  item : 

It  is  hereby  declared  to  l)e  the  policy  of  the  C^mgress  that  water  terminals 
are  es.KentiaI  at  all  cities  and  towns  lornte<l  uiwii  harbors  or  navlKable  water- 
ways, and  that  at  least  one  public  terminal  .should  exist,  constructed,  owned, 
aod  regulate<l  by  the  municipality  or  other  public  agency  of  the  State,  and  oi^en 
to  the  use  of  all  on  equal  terms ;  and,  with  the  view  of  carrying  out  this  pi)llcy 
to  the  fullest  possible  extent,  the  Sei'retary  of  War  is  hereby  vested  with  the 
discretion  to  withhold,  unless  the  public  interests  would  seriously  suffer  by 
delay,  moneys  appropriated  in  this  act  for  new  projects  adopted  herein,  or  for 
the  further  improvement  of  existing  projects,  if,  in  his  opinion,  no  water  ter- 
minah)  exist  adequate  for  the  traffic  and  open  to  all  on  equal  terras,  or  unless 
satisfactory  assurances  are  receivetl  that  local  or  other  Interests  will  provide 
such  adequate  terminal  or  terminals.  The  Secretary  of  War,  through  the  Chief 
of  Engineers,  shall  give  full  publicity,  as  far  as  may  be  practicable,  to  this 
proTision. 

In  carrying  out  the  purposes  of  the  above-quoted  law  the  Chief  of 
Engineers,  by  circular  letter  of  Decemlwr  5,  1919,  assigned  to  the 
board  the  duty  of  passing  upon  the  plans  of  local  autnorities  for 
terminal  improvements  in  order  to  determine  their  adequacy  under 
the  conditions  existing  at  the  locality,  including  the  duty  of  advising 
and  assisting  local  port  authorities  in  planning  the  layout  and  equip- 
ment of  terminal  facilities.  This  work  has  lH»en  in  progress  only  a 
few  months,  but  a  number  of  localities  have  taken  advantage  of  the 
opportunity  afforded  to  obtain  the  advice  of  the  board  regarding 
proposed  terminal  improvements.  The  cases  thus  far  reported  upon 
are  as  follows : 

Portland,  Me.,  proposed  municipal  pier. 
Fayetteville,  N.  C,  proposed  municipal  terminal. 
Chicago,  III.,  proposes!  terminal  on  Lake  Calumet, 
Wilmington,  Del.,  proiM>8ed  munlciiml  terminal. 
Camden.  N.  J.,  proposed  pier  development. 
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A  plan  of  terminal  suitable  for  Michigan  City,  Ind.,  was  furnished 
the  district  engineer  for  his  information. 

By  letter  of  the  Chief  of  Engiheers,  dated  November  28.  1919,  the 
board  was  directed  to  take  over  certain  of  the  duties  oi  the  port 
facilities  commission  of  the  Shipping  Board,  including  the  following : 

(a)  The  compilation  of  data  pertaining  to  facilities  at  domestic  ports, 
(ft)  The  preparation  of  cliarts  showing  data  relative  to  the  dimensions  and 
other  features  of  vessels. 

(c)  The  preparation  of  tables  and  charts  showing  the  entrances  and  clear- 
ances of  vessels  through  our  ports. 

(d)  Completion  of  graphic  charts  showing  value  of  Imp<3rts  and  exports  of  the 
United  States. 

(e)  Study  of  the  movement  of  freight  to  and  from  ports. 

(/)  Study  of  the  most  suitable  and  economical  terminals  for  inland  water- 
ways. 

iff)  Study  of  the  most  approved  methods  of  handling  cargo  economically. 

(h)  Advising  and  assisting  local  port  authorities  in  the  layout  and  equip- 
ment of  terminal  facilities. 

The  board  was  also  directed  to  cause  studies  to  be  made  of  the 
methods  now  used  in  the  various  districts  in  collecting  commercial 
statistics,  and  to  prepare  a  plan  under  which  such  information  should 
hereafter  be  collected  throughout  the  country.  Work  has  been  in 
progress  along  the  lines  specified.  A  plan  for  obtaining  commercial 
statistics  from  the  carriers  and  presenting  information  under  uni- 
form classifications  has  been  approved  by  the  Chief  of  Engineers, 
and  steps  are  now  being  taken  to  put  the  plan  into  operation. 

Under  section  500  of  the  transportation  act,  the  board  has  been 
assigned  the  following  additional  duties : 

Investigation  of  water  terminals. 

Compilation,  publication,  and  distribution  of  useful  statistics,  data^ 
and  information  concerning  transportation  on  inland  waterways. 

Tentative  plans  have  been  prepared  for  obtaining  full  data  relative 
to  water  terminals,  and  provisions  has  been  made  in  the  reorganiza- 
tion of  the  board's  olfice  for  carrying  on  the  work  of  compiling  and 
publishing  useful  statistics  and  information  concerning  water  trans- 
portation. Section  8  of  the  merchant  marine  act  recently  passed  by 
Congress,  assigns  to  the  Shipping  Board  in  cooperation  with  the 
Secretary  of  War,  duties  similar  in  character  to  those  delegated  to 
the  War  Department  by  the  transportation  act.  In  order  to  avoid 
duplication  of  effort,  it  is  proposed  that  the  work  of  the  board  shall 
be  extended  to  include  such  investigations  and  the  procurement  of 
such  data  as  may  be  required  by  the  Shipping  Board.  Steps  are 
also  being  taken  to  coordinate  the  statistical  work  of  the  board  with 
the  activities  of  other  departments  engaged  in  the  collection  and 
publication  of  trade  statistics,  so  as  to  avoid  duplication  and  the  un- 
necessary inconveniencing  of  commercial  and  other  interests  from 
whom  data  must  be  obtained. 

The  work  of  designing  floating  plant  for  use  in  the  Engineer  De- 
partment was  continued.  Studies  of  improved  designs  of  seagoing 
hopper  dredges  of  various  sizes  were  under  way,  and  plans  and 
specifications  were  nearly  completed  for  dredges  with  hopper  capaci- 
ties of  600  cubic  yards  and  1,250  cubic  yards.  Plans  and  specifica- 
tions for  hydraulic  pipe-line  dredges  of  the  following  types  were 
nearly   completed:    12-inch   steam    driven,    12-inch    fuel-oil   engine 
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driven,  20- inch  steam  driven,  and  24-inch  electric  driven.  Plans 
and  specifications  were  prepared  for  a  steel  hull  to  replace  wooden 
hull  of  the  bucket  dredge  Grossetete;  new  boilers,  uptake,  stack,  and 
fuel  bunkers  for  the  20-inch  hydraulic  pipe-line  dredge  Barnard; 
boiler,  uptake^  and  stack  for  tug  Chickasaw;  and  steel  pontons  for 
20-inch  pipe  line. 

General  supervision  of  the  designs  of  floating  plant  prepared  in 
the  district  engineer  offices  was  also  given^  and  a  number  ox  inspec- 
tions were  made  of  dredges  and  other  floating  plant. 

Expenses  of  the  board  during  the  fiscal  year  may  be  briefly  sum- 
marized as  follows: 

Rent  of  offices $2,670.00 

Salaries  of  clvUlan  assistants 35,726.91 

Mileage,  traveUng  expenses,  etc 5, 809. 77 

Miscellaneous 2. 186. 8a 

Total 46, 893. 51 

For  the  board: 

H.  TAYIiOR, 

Brigadier  General^  United  States  ArmVy 

Senior  Member  of  tfie  Board. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  PORTLAND,  BIB., 

DISTRICT. 


REPORT  OF  MR.  H.  W.  H0BB8,  DISTRICT  BNGINBBR, 


Page. 

L  St.   Croix   River.  Me 2115 

2.  Bar  Harbor,  Me 2115 

3.  Bass  Harbor  Bar,  Me 2116 

4.  Penobscot  River,  Me 2116 

5.  Rockland  Harbor,  Me 2117 

6.  Tenants  Harbor,  Me 2117 


FOK  DESCRIPTION  OF  IMPBOVEMENTS  IN 


Pais 

7.  Qeorgefl  RlVer    (Thomaston 

Harbor),  Me 2117 

8.  Kennebec  River,  Me 2118 

9.  Portland  Harbor,  Me 2119 

10.  Saco  River,  Me 2119 

11.  Kennebunk  River,  Me 2120 

12.  Pepperells  Cove,  Me 2120 

THIS  DISTRICT,  SEE  PAGES  76  TO  100. 


1.  ST.    CROIX    RIVER,    MB. 
OPERATIONS  DUBING  THE   FI80AL  YEAR. 

There  was  no  work.    Expenditures  were  $1.16  for  administration, 
and  are  charged  to  maintenance. 

CONTRACTS  IN  FORGE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  p.  542,  H.  Doc.  1491,  58d  Cong.,  8d  sesa) $5,000. 00 

Present  project: 

June  25,    1910 $75,000 

Mar.  4,  1913 75,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 50, 000 

200,000.00 

205,000.00 
Refunded  by  Caitadian  Government  in  1917 19,891.65 

Total 224,891.65 


2.  BAR   HARBOR,   MB. 


There  was  no  work.  The  necessity  for  completing  the  work  has 
not  been  considered  sufficiently  pressing  to  justify  sibnormal  prices 
due  to  coal  shortage,  labor  troubles,  and  scarcity  of  floating  plant. 
Expenditures  amounted  to  $1,060  for  administration,  and  are  charged 
to  new  work. 


2115 
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CONTRACTS  IK  FORCE. 

None. 


APPROPRIATIONS. 


Present  project : 

Aug.  11,  1888 $50. 000. 00 

Sept.  19,  1890 ^-  50,000.00 

July  13,  1892 50,00000 

June  23, 1894  (claim) .  6, 391. 12 

Aug.  18.  1894 10. 000. 00 

June  3,  1896 10,000.00 

Mar.  3,  1899 20, 000. 00 


Present  project — Continued. 

Mar.  2,  1907 $30,000.00 

June  25, 1910 25, 000. 00 

Feb.  27.  1911 30.000.00 

Aug.  24,  1912 75. 000. 00 

June  23.  1913 70, 200. 00 


Total 426. 591. 12 


3.  BASS  HARBOR  BAR,  ME. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  was  no  work.  An  examination  in  May,  1920,  indicated  that 
the  depth  secured  in  1913  had  been  maintained.  Expenditures 
amounted  to  $667.32  for  administration,  and  are  charged  to  main- 
tenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Present  project,  Mar.  4,  1913 $10,000 


4.  PENOBSCOT  RIVER,  ME. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  was  no  work.     Expenditures  amounted  to  $62.50  for  admin- 
istration, and  are  charged  to  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (p.  524,  H.  Doc.  1491,  63d  Cong.,  3d  sess.) $376,300 

Present  project,  Mar.  2,  1907 130.000 

Total . 506, 300 
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5.  RCX'KLAND  HAUBOR.  MK. 
OPERATIONS  DURING  THE  FIHtJAL  TEAR. 

There    was    no    work    other    than    supervision.      Expenditures 
amounted  to  $685.83  and  are  charged  to  maintenance. 

CONTRACTS  IN  FOR(?E. 

None. 


APPROPRIATIONS. 


Present  project : 

June  14, 1880 $20,000 

Aug.  2, 1882 40, 000 

July  5,  1884 40.000 

Aug.  5. 1886 22, 500 

Aug.  11,  1888 80, 000 

Sept  19,  1800 87, 500 

July  13,  1802 80,000 


Present  project — Continued. 

Aug.  18.  1894 $30, 000 

June  3, 1806 25,  500 

June  4, 1897 350, 000 

July  1,  1898 300. 000 


Total 925.500 

Receipts  from  sales,  etc..  $9.87. 


«.  TENANTS  HAUBOH,  MK. 

OPERATIONS  DIKINCJ   THK   FISCAL  YEAR. 

• 

Operations  consisted  in  dred^inp,  under  contract,  58,297  cubic 
yards  of  material,  securing  a  depth  of  15  feet  at  mean  low  tide,  over 
an  area  about  1,1()0  feet  long  and  2H()  feet  wide.  Work  was  com- 
menced September  8  and  completed  October  28,  1919.  The  contract 
price  was  29  cents  per  cubic  yard.  Kxpenditures  amounted  to 
$18,718.87  for  new  work.  Thou*ph  the  full  project  width  was  not 
securetl,  it  is  sufficient  for  present  and  prospective  needs  and  further 
work  is  nol  recommended. 

CONTRACTS  IN    FORCK. 

Contractor :  Boston  DredKlnjf  Co. 

F<ir  dredsring  about  52,0(K)  cubic  yards,  at  29  c<»nts  per  cubic  yard. 
Contract  dated  August  12,  1919;  approved  Aujfust  26,  1919. 
Work  to  be  commenced  September  29.  1919,  and  completed  by  January  29, 
1920. 
Completed. 

APPROPRIATIONS. 
Present  project.  Mar.  2,  1919 $18,750 


7.  GEORGES   RIVER    (THOMASTON   HARBOR).  ME. 
OPERATIONS  DURING  THK  FISCAL  YEAR. 

Operations  consisted  in  dredging,  under  contract,  25,401  cubic  yards 
of  material,  restoring  the  project  depth  of  16  feet  at  mean  low 
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tide,  at  and  above  the  bend  where  considerable  shoaling  had  oc- 
curred. Work  was  commenced  October  27  and  was  completed  No- 
vember 14,  1919.  The  contract  price  was  48.5  cents  per  cubic  yard- 
Expenditures  amounted  to  $14,123.33,  all  for  maintenance. 

OONTRACTTS  IN  FORCE. 

(Joiitraetur :  Boston  Dredging  Co. 

For  dredging  about  20,000  cubic  yards  at  48.6  cents  per  cubic  yard. 
Contract  dated  August  12,  1919;  approved  August  26,  1919. 
Work  to  be  comnienoed  September  29,  1919,  and  completed  by  January  29;. 
1920. 
Completed. 


APPROPRIATIONS. 

Present  project : 

June  3,  1896 $10,000 

Mar.  3,  1899 10,000 

June  13,  1902 6,000 

July  27,  1916 10,000 

Mar.  2,  1919  (allotted  July  28,  1919) 5,000 

Total 41,  OOO 


8.  KENNEBEC  RIVER,  ME. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations  and  no  expenditures. 

CONTRACTS  IN  FORCE, 

None. 


APPROPRIATIONS. 

Previous  projects  (p.  472,  H.  Doc.  1491,  63d  Cong.,  3d  sess.) $511,445.  71 

Present  project: 

June  13,  1902 $40,000.00 

June  30,  1906 15,000.00 

Mar.  2,  1907 75,000.00 

Mar.  4,  1907 26,000.00 

May  27,  1908 86,500.00 

Mar.  4,  1909 70,000.00 

June  25,  1910 43,  500.  00 

Mar.  4,  1913 30,500.00 

386,500.00 

Total 897, 945.  71 

Returned  to  surplus  fund 2,034.68 

Net  total 895. 911. 03 

Receipts  from  sales,  $5.05. 
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9.  PORTLAND  HARBOR,  ME. 
OFERATIOKS  DUBING  THE  FISCAL  TEAR. 

There  was  no  work.    Expenditures  were  $36,772.44,  all  for  new 
work,  chiefly  for  dredging  done  during  the  previous  year. 

OONTRACTS  IN  FORCE. 

None. 


APFROFRIATIOKS. 

Previous  projects  (p.  529,  H.  Doc.  1491,  6Sd  Cong.,  8d  sess.) $692,727.05 

Present  project : 

June  3,  1896 $20,000.00 

June  4,  1807 350,000.00 

July  1,  1808 200,000.00 

Mar.  3,  1901 21, 000. 00 

Mar.  3,  1905 100,000.00 

June  30,  1906 80,000.00 

Mar.  4,  1007 59,000.00 

July  25,   1912 100,000.00 

Mar.  4,  1013 150,000.00 

Oct.  2, 1914  (allotted  Oct  7,  1914) 105,000.00 

Mar.  4,  1015  (aUotted  Apr.  2,  1915) 105,000.00 

Aug.  8,  1017 300,000.00 

1,590,000.00 

2.282,727.05 
Receipts  from  sales,  $9.44. 


10.  SAGO  RIVER,  ME. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There    was    no    work    other    than    supervision.     Expenditures 
amounted  to  $610.16,  and  are  charged  to  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Previous  projects: 

1824  (not  mentioned  in  appropriation  acts) $5,000.00 

Page  540,  House  Document  No.  1491,  Sixty-third 

Congress,  third  session 346, 775. 00 

$351, 775. 00 

Present  project : 

June  25,  1910 30, 000. 00 

Feb.  27,  1911 25,000.00 

55,000.00 

Total 406, 775. 00 

Carried  to  surplus  fund  (1867) 3.25 

Net  total 406,  771. 75 

9030— ENO 1920— PT  2 8 
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11.  KKNNEBUNK  RIVER,  ME. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Operations  consisted  in  replacing  a  number  of  stones  which  had 
washed  oflF  the  top  of  the  breakwater  at  its  shore  end,  in  repair  at 
three  places  where  the  wing-wall  had  been  undermined,  and  in  re- 
building two  small  stone  beacons  on  the  jetty  at  Wading  Place.  The 
work  was  done  during  August,  1919,  by  hired  labor,  at  a  cost  of 
$1,500,  all  charged  to  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Present  project : 

Mar.  2,  1829 $5,  000. 00 

Mar.  2,  1831 1, 175. 00 

July  3,  1832 1. 700. 00 

June  28,  1834 10.300.00 

July  2.  1836 7,500.00 

Mar.  3,  1837 3, 000.  00 

July  7,  1838 8, 000. 00 

Aug.  30,  1852 7,  500.  00 

July  11,  1870 5, 000.  00 

Mar.  3. 1871 5, 000. 00 

Aug.  14,  1876 5,  000. 00 

Mar.  3.  1879 2. 000. 00 

June  14,  1880 2, 000.  00 


Present  project — CJontinued. 

Mar.  3,  1881 $2,000.00 

Sept.  19,  1890 20,000.00 

Mar.  3, 1905 3. 500. 00 

Mar.  3, 1905  (emergency 

allotment) 3, 000. 00 

Mar.  2,  1919    (allotted 
Aug.  2, 1919) *  1, 500. 00 

93, 175. 00 
Amount  carried  to  surplus 
fund 2, 946. 70 

Total 90, 228. 30 


12.  PEPPERELLS  COVE,  ME. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There    was    no    work    other    than    supervision.    Expenditures 
amounted  to  $33.51,  and  are  charged  to  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Present  project : 

June  25,  1910 $60,000 

Feb.  27,  1911 35,000 

Mar.  4,  1913 63,400 

Total 158,400 

^  The  allotment  was  $2,000,  of  which  $500  was  unused  and  returned. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  BOSTON   (MASS) 

DISTRICT. 


REPORT  OF  MAJ.  WILDURR  WILLING,  CORPS  OF  ENGINEERS. 


IMPROVEMENTS. 


[Tbe  letters  and  figures  in  peren theses  after  the  titles  indicate  the  group  and  the 
numerical  order  in  the  group  to  which  the  respective  improvements  belong  for  purposes 
of  appropriation.] 


Page. 

1.  Xewburyport  Harbor,  Mass„  2121 

2.  Merrimack  River,  Mass 2121 

3.  Harbor  of  Refuge  at  Sandy 

Bay,  Cape  Ann,  Mass 2122 

4.  Boston  Harbor,  Mass 2122 

5.  Gloucester     Harbor,     Mass. 

(Al) 2124 

6.  Beverly  Harbor,  Mass.(A2)»  2124 

7.  Salem  Harbor,  Mass.(A3)__  2125 

8.  Lynn  Harbor,  Mass.(A4) 2125 

9.  Mystic  River,  Mass.(A5)_—  2126 


Paiti 

10.  Maiden  River,  Mass.(A6) 2126 

11.  Dorchester  Bay  and  Nepon- 

set  River,  Mass.(A7) 2127 

12.  Weymouth  Pore  River,  Mass. 

(A8) 2127 

13.  Weymouth  Back  River,  Masa 

Mass.(A9) 2128 

14.  Plymouth     Harbor,     Mass. 

( AlO) 2129 

15.  Provlncetown  Harbor,  Mass. 

(All ) 2129 


FOR  DESCRIPTION    OF  IMPROVEMENTS  IN    THIS   DISTRICT    SEE  PAJGES    100    TO    148. 


1.  NEWBURYPORT  HARBOR,  MASS. 
OPERATIONS  DURING   THE   FISCAL  YEAR. 

None  were  in  progress.    The  expenditure  of  $50.31  was  for  travel 
and  inspection  expenses. 

CONTRACTS    IN   FORCE. 

None. 


APPROPRIATIONS. 


Existinj:  project : 

.Tune  14,  1880 $50,000 

Mar.  3,  1881 40, 000 

Aug.  2,  1882 40,  000 

July  5,  1884 40, 000 

Auf^.  5.  1886 37,  500 

Aus.  11,  1888 25, 000 

Sept.  19,  1890 25,000 

Julv  13,  1892 20. 000 

Aug.  18,  1894 20, 000 

June  3, 1896 16,  QOO 

Receipts  from  sales,  etc.,  $795.31. 


Existing  project — Continued. 

Mar.  3,  1899 $25,  000 

June  13, 1902 30, 000 

Mar.  3,  1905 30, 000 

June  25.  1910 50, 000 

Mar.  4,  1913 25,000 

Mar.   4,    1915    (allotment 

Aug.  19,  1915) 600 

July  27,  1916 20.  OCO 


Total 494, 100 


2.  MERRIMACK  RIVER,  MASS. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress.    The  expenditure  of  $37.32  was  for  inspec- 
tion expenses. 
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CXDNTRACT8  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous   projects    (see  H.   Doc.   No.    1491,   63d   Cong.,  3d   sess., 
p.  485) $255, 366. 72 

ES|risting  project : 

Mar.  3,  1899 $40,000.00 

June  13.  1902 40,000.00 

Mar.  3,  1905 "40,000.00 

Mar.  3,  1909  (allotment  Mar.  30,  1909) 10,000.00 

June  25,  1910 10, 000. 00 

Mar.  4,  1913 10,000.00 

July  27,  1916 10,000.00 

160,000.00 

Total  of  appropriations 415,366.72 

Carried  to  surplus  fund  in  1835,  previous  projects 900. 00 

Net  total 414,466.  72 

Receipts  from  sales,  etc.,  $2.08. 


3.  HARBOR  OF  REFUGE  AT  SANDY  BAY,  CAPE  ANN,  MASS. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Existing  project : 

July  5,  1884 $100,000 

Aug.  5,  1886 100, 000 

Aug.  11,  1888 ^«-  100, 000 

Sept.  19,  1890 150,000 

July  13,  1892 150, 000 

Aug.  18,  1894 150,000 

June  3,  1896 150,000 

Mar.  3,  1899 250,000 

June  13,  1902 200.000 

Receipts  from  sales,  etc.,  $1. 


Existing  project — Continued. 

Mar.  3,  1905 $100,000 

June    30,    1906 100,000 

Mar.    2,    1907 100,000 

May  27,  1908 25, 000 

Mar.  4,  1909 75,000 

June  25,  1910 100,000 

Feb.  27,  1911 100,000 


Total ^ 1.950,000 


4.    BOSTON  HARBOR,  MASS. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  operations  were  in  progress.  For  payment  of  office  and  engi  • 
neering  expenses  and  for  operation  and  maintenance  of  floating  plant. 
a  total  of  $46,090.10  was  expended. 
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CONTRACTS  IN  FORCE. 

Lease  dated  October  4, 1916 :  Trustees  of  Barristers  Hall,  Boston,  Mass.,  lessors, 
for  rent  of  office  rooms  at  Boston,  Mass.,  at  the  rate  of  $4,000  for  th«  first  year, 
$4,200  for  the  second  year,  and  $4,400  for  the  third  year ;  to  be  commenced  Oc- 
tober 1,  1916,  and  to  expire  by  limitation  September  30,  1919. 

Lease  dated  June  27,  1919 :  National  Dock  &  Storage  Warehouse  Co.,  Boston, 
Mass.,  lessor,  for  rent  of  wharf,  shed  and  dock  in  East  Boston,  Mass.,  at  the  rate 
of  $250  per  month,  to  commence  July  1,  1919,  and  to  expire  by  limitation  June 
30, 1920 ;  but  may  be  terminated  by  either  party  upon  90  days'  notice  In  writing. 


APPROPRIATIONS. 


Acts  unknown  (Me  H.  Doc.  No.  1491,  «3d  Cong.,  3d 


pp.  411-412). 
imo 


Actsiini 

Acts  of— 

Aug.  2, 1882 
Aug.  5, 18» 


Sept.  19, 1890. 

July  13, 1892.. 
Aug.  18,1894.. 

June  3, 1899... 

June  4, 1897... 


July  1,1898 

Mar.  3, 1899  (sundry  civil  act). 


Xar.  3, 1899  (river  and  harbor  act) . 


June  6, 1900. . 
Xar.  3, 1901... 

June  13, 1902. 


Previous 
projects. 


91,356,098.93 


Jtme  28^1902 

Xar.  3, 1903 

Apr.  28, 1904 

Mar.  3, 1905  (sundry  civU  act) 

Xar.  3, 1906  (river  and  harbor  act) . 
June  30, 1900 

Xar.  2, 1907 


Xar.  4, 1907 

Xar.4,1909 

June  2S,  1910  (sundry  civil  act). 

Mar.  4, 1911 

July  25, 1912 

Aug.  24, 1912 

Xu  4,1913 


June  23, 1913 

Oct.  2, 1914  (aUotment  Oct.  7, 1914). 


Xar.  4, 1915  (allotment  Apr.  1, 1916). 


July  27, 1910 

July  18»  1918 

Xar.  2, 1919 

Junes,  1930  (aUotment  June  16, 1920) 

Total 1,366,698.93 


Existing 
project. 


81,042,318.33  (8) 

9,661.7 

18,627.0 

16,431.2 

16,049.3 

36,000.0 
266,000.0 
190,000.0 

17, 21*4.  G 

46, 796.  g 

7,000.G 

400,000.0 

250,000.0 

163,761.0 

06.000.0 

6,000.0 

6,000.0 

317,000.0 

133, 000.  G 

60,667.3 
600,000.0 

39,342.fl 
143,731.0 

31,209.0 
160,000.0 
360,000.0 
970,000.0 

21,191.9 

21,728.8 

67,079.3 
600,000.0 

44.225.7 

5,479.2 

294.9 

50o,ooo!o 

930,000.0 

1,200,000.0 

900,000.0 

900,000.0 

85,000.0 

25,000.0 

4,303.6 

8,206.4 

12,400.0 

150,000.0 

12,500.0 

M87,500.0 

•5,300.0 

4,700.0 

•94,500.0 

•60,000.0 

•40,000.0 

•40,000.0 

•30,000.0 

•10,000.0 

25,000.0 


11,320,128.65 


Total. 


81,366,698.93 
1,042,318.33 

9,661.7ft 
18,527.00 

\       31,480.66 

\     300,000.00 
190,000.00 

70,000.00 

400,000.00 
250,000.00 
163,751.00 

I   76,000.00 

317,000.00 
133,000.00 

700,000.00 

^  i  175,000.00 

150,000.00 
350,000.00 
970,000.00 

100,000.00 

600,000.00 

650,000.00 

930,000.00 

1,200,000.00 

900,000.00 

900,000.00 

85,000.00 

25,000.00 

25,000.00 

150,000.00 
200,000.00 

104,500.00 

100,000.00 
40,000.00 
40,000.00 
25,000.00 


12,675,827.58 


1831,360  of  appropriation  of  8175,000  for  27-foot  channel  transferred  Apr.  1, 1915.  to  35-foGt  channel  under 
eatbwity  of  riv€r  and  harbor  act  approved  Mar.  4, 1915. 
•  Maintenance. 
Reoeipti  from  sales,  etc.,  S741.64. 
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Summary, 

Previous  projects ^ $1, 355, 688, 93 

Existing  project: 

(1)  Nixes  Mate  Channel 133,270.42 

(2)  27-foot  channel 1,474,327.29 

(3)  30-foot  channel 455.000.00 

(4)  35-foot  Channel 7.628,209.00 

(5)  Chelsea  Creek   (upper) 90,950.75 

m  rt>rt  Point  Channel 75,901.18 

(7)  Chelsea  Creek  (lower) 85,000.00 

(8)  Sea  walls 1,302.797.46 

(9)  Office  and  operation  expenses 139,603.55 

(10)  Maintenance  of  channels,  etc 10,000.00 

(11)  Available  for  transfer  to  any  work  in  dis- 

trict          25, 000. 00 

11, 320, 128. 65 

12, 675, 827. 58 

GLOUCESTER.  BEVERLY,  SALEM,  LYNN,  PLYMOUTH,  AND  PROVINCJE- 
TOWN  HARBORS.  MYSTIC,  MALDEN.  WEYMOUTH  FORE  AND  WEY- 
MOUTH BACK  RIVERS,  AND  DORCHESTER  BAY  AND  NEPONSET 
RIVER.  MASS.     (GROUP  A-) 

5.  GLOUCESTER  HARBOR,  MASS.     (Al.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Previous 
proJecU. 

Existing  project. 

Act. 

Dredging 
and  rock 
removal. 

Break- 
water. 

Ledge 
removal. 

Total. 

1823-1886  (see  H.  Doc.  1491,  63d  Cong.,  3d 

Hfiss     n  457) 

121,000.00 

121,000.00 

Auff  11   1888                                      

tio.ooo.oo 

15,000.00 
40,000.00 

10,000.00 

Sent   19   1890 

15,000.00 

Julv  13   1892                                     

40,000.00 

Aue  18  1894 

$40,000.00 
32,318.35 
40,000.00 
75,000.03 
60,000.00 

100,000.00 
50,000.00 
17;  083. 00 

40,000.00 

June3.I896.'   1.!  .     "  .... 

1,681.65 

34,000.00 

Ifar  3  1899                                       

40  000.00 

June  13,1 902 

75,000.00 

Mar  3, 1903                                    

60,000.00 

Anr'  28  1904 

100,000.00 

lutr  3  1905                  

50,000.00 

June  30, 1906 

't25,'666.'66' 

17  063.00 

June  25  1910 

25,000.00 

Feb  27  1911 

15,000.00 

15,000.00 

Total 

21,000.00 

66,681.65 

429,401.35 

25,000.00 

542,083.00 

6.  BEVERLY  HARBOR,  MASS.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 
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AFFROPBIATION8. 

Previous  projects |49,125 

SUsting  project: 

Mar.  2,  1919 61, 600 

Total 110,025 

Receipts  from  sales,  etc.,  1122.24. 


7.  SALEM   HARBOR,   MASS.     (A3.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  GoDg.,  3d  sess.,  p.  547) $53,000.00 

CSxIsting  project: 

Mar.    3,    1905 112,000.00 

Oct  2,  1914  (allotment  Oct.  7, 1914) 7, 500. 00 

19,500.00 

Total  of  appropriations 72, 500. 00 

Oarrled  to  surplus  fund  of  Treasury: 

In  1899»  previous  project 681. 34 

.      In  1911,  existing  project 500. 00 

1, 131. 34 

Net  total 71,368.66 


8.  LYNN  HARBOR,  MASS.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  480)  _  $297, 837. 00 

Ifizlsting  project : 

June  25,  1910 $60, 000. 00 

July  26,  1912 . 35,000.00 

Mar.  4,  1913 84, 000. 00 

179,000.00 

Total 476, 837. 00 

Receipts  from  sales,  etc.,  $0.39. 
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9.  MYSTIC  RIVER,  MASS.     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress.    The  expenditure  of  $176.64  was  for  field 
and  oflGice  expenses  or  a  survey  for  reestablishing  harbor  lines. 

CONTRACrrS  IN  FORCE. 

None. 

APPROPRIATIONS. 


Upper 
Hystio. 


Lower 
Mystic. 


Total. 


Prevtona  projects 

Existing  projects: 
Acts  of— 

July  13, 1892  (allotment  Aug.  3, 1892) 

Aug.  18,  1894  (nllotment  Aug.  2.^,  1894) 

Junes,  lS9f> (allotment  July  11,  189G) 

Mar.  3,  ISW  (allotments  Juiy  25, 1899,  and  Aug.  3, 1900). . 

June  13, 1902  (aUotmcnt  July  5, 1902) 

Mar.  3,  l9a>  (allotments  Apr.  13, 19a=i,  and  Aug.  10, 1906). 

Mar.  2, 1907  (allotment  Feb.  27, 1915) 

June2r),  1010 

Feb.  27, 1911 

July  26,  HU2 

Mar.  4, 1913... 

Aug.  8, 1917. 


tl36,005.12 


S5,00O.QO 
5  000.00 
6,000.00 
2,500.00 
1,000.00 

10,494.88 

saoo 


io,ooaoo 


72,000.00 


24,000.00 


50,000.00 
25,000.00 


$136,005.12 

5,000.00 
5,000.00 
5,000.00 
2,500.00 
I^OOOlOO 
10,404.88 

5aoo 

72,000.00 
10,000.00 
50,000.00 
25,000.00 

24,ooaoo 


Total 

Transferred  under  authority  of  act  of  Mar.  4, 1915 . 


63,044.88 

io,ooaoo 


283,005.12 


346,050.00 
10,000.00 


Grand  total.. 


53,044.88 


283,005.12 


336, 05a  00 


Receipts  fh)m  sales,  etc.,  12.43. 

10.  MALDBN  KIVER.  MASS.     (A6.)     " 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress.    The  expenditure  of  $82.60  was  for  field 
and  office  expenses  of  a  survey  for  reestablishing  the  harbor  line. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

[United  states  funds.] 

Previous  projects $09,950 

Existing  project: 

Act  of  July  25, 1912 80, 000 

Total $149,950 

[Ckmtributed  funds.] 

May  13,  1920,  Ck)mmonwea1th  of  Massachusetts 35, 000 

May  13,  1920,  cities  of  Everett,  Maiden,  and  Medford 35, 000 

Total 70,000 

Grand  total 219, 950 
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U.  DORCHESTER  BAY  AND  NEPONSET  RIVER,  MASS.     (A7.) 
OFEBATIOKS  DI7BING  THE  FIBGAL  TEAR. 

None  were  in  progress  and  no  expenditures  made. 

OONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Existing  project : 

Mar.  2,  1907 |125, 233 

Transferred  under  authority  of  river  and  harbor  act  approved 

Mar.  4,  1915 80, 000 

Net  total 95. 233 


12.  WEYMOUTH  FORE  RIVER,  MASS.     (A8.) 
OPERATIONS   DURING  THE  FISCAL  YEAR. 

Removal  of  the  ledge  known  as  Channel  Rock  was  completed 
October  4.  1919,  a  total  of  5,089  cubic  yards,  place  measurement 
(47,167  cuDic  yards,  scow  measurement),  naving  been  excavated;  of 
which  31,064  cubic  yards  ^scow  measurement)  were  removed  during 
the  fiscal  year.  Unit  price  $16,  place  measurement;  expenditure 
$50^4.91. 

Dredging  contract  of  January  4,  1919,  was  completed  April  24, 
1920,  a  total  of  451,712  cubic  yards  of  mud,  clay,  sand,  and  gravel 
having  been  dredged,  of  which  189,685  cubic  yards  were  dredged 
during  the  fiscal  year.  Unit  price,  44  cents  per  cubic  yard,  scow 
measurement;  expenditure,  $91,662.93. 

Dredging  under  contract  of  December  19,  1919,  was  commenced 
on  that  date,  and  at  the  close  of  the  fiscal  year  was  64  per  cent 
completed;  171,980  cubic  yards  of  mud,  clay,  sand,  and  gravel  having 
been  dredged.  Unit  price,  44  cents  per  cubic  yard,  scow  measure- 
ment; expenditure,  $74,393.98. 

Led^e  removal  and  dredging  operations  extended  from  a  point 
opposite  Lower  Neck,  Weymouth,  to  Quincy  Point  Bridge,  about  2J 
miles;  and  the  total  amount  expended  on  both  classes  of  work  was 
$216,291.82. 

CONTRACTS  IN  FORCE. 

Contractor :  Great  Lakes  Dredge  &  Dock  Co.,  New  York,  N.  Y. 

Character  and  amount:  For  5,089  cubic  yards  rock  excavation. 

Unit  price :  $16  per  cubic  yard,  place  measurement. 

Date  of  contract:  May  13,  1918. 

Date  of  approval :  June  5,  1918.     , 

Date  fixed  for  commencement:  July  12,  1918. 

Date  fixed  for  completion :  On  or  before  September  90,  1919. 

Completed :  October  4,  1919. 
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Contractor :  Boston  Dredging  Co.,  Boston,  Mass. 
Character  and  amount :  For  400,000  cubic  yards  dredging. 
Unit  price:  44  cents  per  cubic  yard,  scow  measurement. 
Date  of  contract :  January  4,  1919. 
Date  of  approval :  January  22,  1919. 
Date  fixed  for  commencement  t  March  17,  1919. 
Date  fixed  for  completion:  April  30,  1920. 
Completed :  April  24,  1920. 

Contractor:  Boston  Dredging  Co.,  Boston,  Mass. 

Character  and  amount :  For  266,458  cubic  yards  dredging. 

Unit  price:  44  cents  per  cubic  yard,  scow  measurement. 

Date  of  contract:  December  19,  1919. 

Date  of  approval :  January  3,  1920. 

Date  fixed  for  commencement:  January  20,  1920. 

Date  fixed  for  completion :  December  15,  1920. 

Percentage  of  completion  at  end  of  fiscal  year :  64  per  cent 


APPROPRIATIONS. 


Previous 
project. 

Existing 
project. 

Total. 

1800-1016  (see  H.  Doo.  No.  1401, 63d  Cdng.,  3d  sess.,  p.  576) 

1  $176,750 
15,000 

"'•a66;d66* 

183,000 

6175,750 

July  27, 1016 .' "..'. .'  .*. .' 

215,000 

M^r  2/iflia 

183,000 

190,750 

383,000 

573,750 

Contributed  ftmds: 

By  Commonwealth  of  Kassacfauaetts,  1017 

76,000 
10,000 
15,000 

Ry  ftlty  Af  qniTi<7,  Vftfls..  1917          ' 

Ry  Pore  RIvftr  AfifpbulldlTlg  Corpntftt^nn,  1017  - 

100,000 

100,000 

Total 

190,750 

485,000 

673,750 

1 164,500  transferred  to  other  works  under  authorization  of  river  and  harbor  act  approved  Har.  4, 1015. 
Receipts  from  sales,  etc.,  10.36. 


13.  WEYMOUTH  BACK  RIVER.  MASS.     (A9.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Existing  project: 

Aug.  18,  1894 : $2,  500 

June  3,  1896 10,000 

Mar.  2,  1907 t 9. 500 

June  25,  1910 5, 000 

Total 27, 000 

Receipts  from  sales,  $0.51. 
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14.  PLYMOUTH  ELARBOR,  MASS.     (AlO.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 


2129 


APPROPRIATIONS. 


Previous 

Beach  pro- 
tection. 

18-foot 

16-foot 
channel. 

Total. 

ArtBol- 

1834-1896  (see  H.  Doe.  No.  1491,  63d 
Code..  Sdacss..  d.  637). .......... 

8191,061.90 

8191,061.90 

M#r.T,  iflW 

875,000.00 

128.10 

1 18,800.00 

1,597.34 

810,000.00 
3,871.90 

85,000.00 

June  1^,  1903  (aUotment  Aug.  38, 1902).. 

4,000.00 

Mu.  3,  '1909  (anotment  AugTdB.'llidO) . . 

1 18,800.00 

j™  k  ma!^^?vr!7 .  ^^^ 

8,403.76 

10,000.00 

Mar.  4,  im 

883,500.00 

83,500.00 

curled  to  surplus  fUnd  from  1842  to  1860, 
IndusiTe,  and  June  30, 1912 

191,081.90 
422.10 

05,585.34 

83,500.00 

22,274.66 

393,381.90 
422.10 

Cantrfbnted  funds: 

Ghusetts,  1915 883,500 

1916 36,500 

190,650.80. 

95,525.34 

83,500.00 
57,000.00 

22,374.66 

391,950.80 

57,000 

» 

57,000.00 

By  Plymouth  Electric  Light  Co 

1 

400.00 

400.00 

Total 

190,650.80       05.535.34 

140,500.00 

22,674.66 

449,350.80 

>  119,500 allotted  from  appropriation  for  "Emergencies  in  river  and  harbor  works,"  to  which  appropriation 
I7DD  was  restored  on  Oct.  30, 1911. 
Receipts  from  sales,  eto.,  $4,530.12 


15.  PROVINCETOWN  HARBOR,  MASS.   (All.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see    H.   Doc.   1491,  63(1  Cong.,  3d  si*ss.,  p.  532)  *  $225, 828. 44 
Existing  project,  June  25,   1910 140, 000.  (X) 

Total   of  appropriations 365,828.44 

Carried  to  surplus  fund,  1828-1860,  previou.s  project 3, 665.  47 

Net  total 362, 162. 97 

1  Including  appropriation  of  $3,500  by  act  of  Mar.  2,  1829. 
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CONSOLIDATED  APPROPRIATIONS  FOR  GROUP  A. 


Acts  prior  to  1888... 
Acts  of— 

Aiii?.  11,1888.. 

Sept.  19,1890... 

July  13,1892... 

Aug.  18, 1894... 

June    3, 1896... 

Mar.    3,1899... 

June  13, 1902.. 

Mar.    3,1908... 

Apr.  28, 1904.., 

Mar.    3,1905... 

June  30,1906.. 

Mar.    2,1907... 

Mar.    3,1909.. 

June  25, 1910. . 

Feb.  27,1911... 

July  25,1912... 

Mar.    4,1913... 

Oct.     2, 1914... 

July  27,1916... 

Aug.    8,1917... 

Mar.    2,1919... 


Previous 
projects. 


81,195,452.46 


38,500.00 


Transferred  under  authority  of  river  and  harbor  act  approved  Mar.  4, 1915. 


Carried  to  surplus  ftind  of  Treasury. 


Contributed  funds: 
1915-16— 

Commonwealth  of  Massachusetts 

Plymouth  Electric  Light  Co , 

1917- 

CityofQuincy 

Fore  River  Shipbuilding  Corporation. . . 
1920— 

Commonwealth  of  Massachusetts 

aties  of  Everett,  Maiden,  and  Medford.. 


Total. 


375.00 


250.00 


1,234,577.46 
4,718.91 


1,229,858.55 


1,229, 85&  55 


Existing 
projects. 


$10,000.00- 
15,000.00 
45,000.00 
47,500.00 

49,ooaoo- 

127,500.00 
80,000.00 
60,000.00 

100,000.00 
72,494.88 
17,083.00 

134,783.00 
18,800.00 

312,000.00' 
•?5,000.00 

165,000.00 

192,60a00- 
7,500.00 

200,000.00 

24,000.00 

1246,500.00 


1,949,660.88 
40,000.00 


1,909,66a  88 

5oaoo 


1,909, 16a  88 


132,000.00 
400.00 

io,ooaoo 
i5,ooaoo 

35,ooaoo 
35,ooaoo 


2, 136, 66a  88 


I  Of  this  amount  12,000  is  as  yet  unallotted. 
Receipts  trom  sales,  etc.,  $4,656.0&. 
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DISTRICT. 

REPORT  OF  MAJ.  THOMAS  M,  ROBINS,  CORPS  OF  ENGINEERS. 

IMPBOVEMENT8. 

[The  letters  and  flsares  in  parentheses  indicate  the  group,  and  the  numerical  order  in 
the  group,  to  wliich  the  respective  improvements  belong  for  purposes  of  appropriation.] 
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1.  Pollock    Rip    Shoals,    Nan- 
tucket Sound,  Ma8s.(Al). 

2.  Harbor  of  Refuge  at  Nan- 

tucket,   Ma8S.(A2) 2132 

3.  New  Bedford  and  Fairlmven 

Harbors,  Mass.  (A3) 2133 

4.  Fall    River    Harbor,    Mass. 

( A4 ) _.    2133 

5.  Taunton  Riv^,  Mas8.(A5)-.    2134 

6.  Newport  Harbor,  R.  I.(Bl)-    2134 

7.  Providence  River  and  Har- 

bor, R.  I.(B2) 2135 

8.  Pawtucket  (Seekonk)  River, 

R.  I.  (B3) 2136 

9.  Harbor  of  Refuge  at  Point 

Judith,  R.  I.(B4) 2136 

10.  Harbor  of  Refuge  at  Block 

Island,  R.  I.(B6) 2137 

11.  Great  Salt  Pond,  Block  Is- 

land, R.  I.(B6) 2137 

12.  Pawcatuc^  River,  R.  I.,  and 

Conn.  (CI) 2138 

13.  Stonington    Harbor,    Conn. 

(Ca) 2139 

14.  Mystic  River,  Conn.  (C3) 2139 

15.  New  London  Harbor,  Ck)nn. 

(C4) 2140 

16.  Thames  River,  Conn.  (C5)-    2141 

17.  Ckinnecticut      River     above 

Hartford,  Conn.(Dl) 2141 

FOR   DESCBrPTTON   OF   IMFBOVEMKNTS   IN   THIS    DISTRICT   SEE   PAGES    148   TO   226. 


Page. 

18.  (Connecticut     River     below 
Hartford,  Conn.(D2) 2142 

19.  Duck  Island  Harbor,  Conn. 
(El) 2144 

20  Branford      Harbor,      Conn. 

(B2) 2144 

21.  New  Haven  Harbor,  Conn. 
(E8) 2145 

22.  Breakwaters  at  New  Haven, 
Conn.  (E4) 2146 

23.  Milford  Harbor,  Conn.(E5).    2146 

24.  Housatonic     River,     Conn. 
(E6) 

25.  Bridgeport    Harbor,     Conn. 
(E7) 

26.  Southport     Harbor,     (3onn. 
(E8) 

27.  Westport  Harbor  and  Sauga- 
tuck  River,  Conn.(E9) 

28.  Norwalk      Harbor,      (}onn. 
(ElO) 1 

29.  Flvemile      River      Harbor, 
Conn.  (Ell) . 2150 

30.  Stamford     Harbor,     Conn. 
(E12) 2150 

31.  Qreenwich    Harbor,     Conn. 
E13) 2151 


2147 
2147 
2149 
2149 
2149 


POLLOCK  RIP  SHOALS,  HARBOR  OF  REFUGE  AT  NANTUCKET,  NEW 
BEDFORD  AND  FAIRHAVEN  HARBORS,  FALL  RIVER  HARBOR,  AND 
TAUNTON  RIVER,  MASS.     (GROUP  A.) 


1.  POLLOCK  RIP  SHOALS,  NANTUCKET  SOUND.  MASS. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 


(Al.) 


The*  United  States  seagoing  hopper  dredge  Navesink  resumed 
diredging  on  the  shoal  at  the  eastern  end  of  the  proposed  channel 
December  21,  1919,  and  continued  as  the  weather  would  permit  until 
January  26,  1920,  when  it  was  found  more  advantageous  to  remove 
the  dredge  to  work  in  a  more  protected  locality  until  winter  storms 

2131 
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should  moderate.  Work  was  resumed  on  the  shoals  May  28,  1920^ 
and  continued  to  the  end  of  the  fiscal  year.  70,009  cubic  yards  oi 
sand  were  removed  during  the  year  and  about  15,000  cubic  yards 
were  pumped  from  the  shoal  and  carried  off  by  the  tide.  From 
June  12  until  June  24  the  dredge  was  overhauling  in  the  dry  dock 
at  the  Boston  Navy  Yard. 

C50NTRACT8  IN  FORCE. 

None. 


APPROPRIATIONS. 

July  25,  1912 $125,000 

Mar.  4,  1913 125,000 

July  27,  1916 150,000 

Mar.  2,  1919 200,000 

June  5,  1920  (allotted  June  15,  1920) 65,000 

•  -- 

Total  of  appropriation 665, 000 

Receipts  from  sales,  etc.,  $1^3.92. 


2.  HARBOR  OF  REFUGE  AT  NANTUCKET,  MASS.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  works  of  improvement  or  maintenance  were  in  progress  during 
the  year. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess..  p.  503).  $45,  834.  75 

Existing  project : 

.Inly  14,  18<S0 $50,000.00 

Mar.  3,  18S1 2."),  000.  00 

Aug.  2.  18S2 25.000.00 

Julv  5,  1884 10,000.00 

Aug.  5,  188G 15,000.00 

Aug.  11,  1888 20,000.00 

Sept.  10,  1890 25,0(K).  00 

July  13,  1892 25,000.00 

Aug.  18,  1894 25,000.00 

June  3.  1896 20,  000.  00 

Mar.  3,  1899 20, 000.  00 

June  15,  1902  (allotted  July  30.  1902) 15,000.00 

Mar.  3,  1905  (allotted  Mar.  29,  1905) 71,826.75 

Mar.  2,  1907 ' 42,  500.  00 

Mar.  3,  1909  (allotted  Apr.  10,  1909) 20  000.00 

June  25,  1910 50.  000. 00 

Feb.  27,  1911 20, 000. 00 

Mar.  4,  1913 51, 312. 00 

July  27,  1916 10,000.00 

540, 638.  75 

Total  of  appropriations 586,473.50 
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a  NEW  BEDFORD  AND  PAIRHAVEN  HARBORS,  MASS.     (AS.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  United  States  seagoing  dredge  Navesink  commenced  main- 
tenance dredging  in  New  Bedford  Harbor  October  29,  1919.  and 
continued  until  November  26,  removing  29,969  cubic  yards  oi  ma- 
terial from  the  central  part  of  the  harbor. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  504) ___  $170, 700 

Existing  project: 

Mar.  2,  1907 100,000 

May  27,  1908 200,000 

June  2.5,  1910 50,000 

Feb.  27,  1911 50, 000 

July   25,  1912 («) 

Aug.   24,  1912 : 127,000 

Mar.  4. 1915  (transferred  and  allotted  Apr.  2, 1915) *  56, 610 

July  18,  1918 15,000 

Total   of  appropriations 769,310 

Receipts  from  sales,  etc.,  $271.99. 


4.  FALL  RIVER  HARBOR,  MASS.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  works  of  improvement  or  maintenance  were  in  progress  during 
the  year. 

CONTRACTS  IN  FOBCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  450)-  $30,  000. 00 

Existing  prolect : 

Mar.  3,  1899 $20,000.00 

.Tune  13,  1902 38,000.00 

Mar.  3,  1903 117,412.00 

Mar.  3,  1005 l 500.00 

Mar.  3.  1909 20,000.00 

.Tune  25,  1910 143,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 12, 000. 00 

— : 350, 912. 00 

Total    of    appropriations :  380,912.00 

Returned  to  surplus  fund  of  Treasury .51 

Net  total  of  appropriations 380, 911. 49 

Receipts  from  sales,  etc.,  $18.35. 

^$56,610  for  AcQshnet  River  Channel  transferred,  under  act  of  Mar.  4,  1915,  to  work 
OB  25-foot  channel  to  New  Bedford  and  Fairhaven. 
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6.  TAUNTON  RIVER.  MASS.     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  operations  were  in  progress  during  the  fiscal  year.    The  ex- 
penditures were  for  maintenance  contingencies. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS.     . 

%   Previous  projects  (see  H.  Doc.  No.  i491,  63d  Cong.,  3il  st»ss.,  p.  562).  $63,000.00 
Existing  project : 

June  14,  1880 $1T,  500,  00 

Mar.  3,  1881 25, 000. 00 

Aug.  2,  1882 25,000.00 

July  5,  18^ - 26,500.00 

Sept.   19.  1890 7,000.00 

July  13,  1892 7,000.00 

Aug.  18,  1894 5.000.00 

June  8;  1896 5, 000. 00 

Mar.  8,  1899 7, 000. 00 

June  13,  1902 5, 000. 00 

Mar.  8,  1905 5,000.00 

Mar.  3,  1909  (allotted  Mar.  29,  1909) 5,000.00 

June  25,  1910 5.000.00 

Feb.  27,  1911 5,000.00 

150,000.00 

Total  of  appropriations 213,000.00 

Returned  to  surplus  fund  of  treasury,  1913 2,810.82 

Net  total 210, 189. 18 

Receipts  from  sales,  $2.25. 

PROVIDENCE  RIVER  AND  HARBOR,  PAWTUCKET  RIVER.  NEWPORT 
HARBOR,  HARBORS  OF  REFUGE  AT  POINT  JUDITH  AND  BLOCK 
ISLAND,  AND  GREAT  SALT  POND,  BLOCK  ISLAND,  R.  I.     (GROUP  B.) 

6.  NEWPORT  HARBOR.  R.  L     (Bl.) 

OPERATIONS  DURING  THE  PISCAL  TEAR. 

No  work  of  improvement  or  maintenance  was  in  progress  during 
the  fiscal  year.  The  expenditures  were  for  maintenance  contingen- 
cies. 

•  CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects    (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess,,  p. 

505) $244,  841. 67 

Existing  project : 

Mar.  2,  1907 $85,000.00 

May  27,  1908 112,100.00 

Mar.  4,  1909 53,  800.  00 

June  25,  1910 50,  000.  00 

Mar.  4,  1911 183,000.00 

483,900.00 

Total  of  appropriations 728,741.76 

Received  from  sales,  $414.85. 
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7.  PROVIDENCE  RIVER  AND  HARBOR,  R.  I.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  under  the  contract  in  force  for  dredging  to  a 
depth  of  30  feet  at  mean  low  water  in  Providence  Harbor,  but,  under 
supplemental  articles  of  agreement 'dated  March  16,  1920,  this  con- 
tract was  terminated  and  new  specifications  for  the  remaining  work 
were  submitted  for  approval. 

Under  date  of  October  8,  1919,  bids  were  invited  for  a  small 
amount  of  dredging  to  connect  the  30-foot  deep  area  in  the  lower 
part  of  the  harbor  with  that  in  the  upper  part  by  a  channel  350  feet 
wide.  The  award  for  the  work  was  made  to  the  J.  S.  Packard 
Dredging  Co.,  of  Providence,  K.  I.,  at  54  cents  per  cubic  yard.  The 
work  was  commenced  April  19, 1920,  and  65,579  cubic  yards  dredged 
up  to  the  end  of  the  fiscal  year. 

CONTRACTS  IN  FORCE. 

Oontractor :  J.  S.  Packard  Dredging  Co. 

Amount  and  character  of  work:  Subdivision  A,  1»865,000  cubic  yards  and 
1  foot  allowable  overdepth  dredging;  subdivision  B,  350,000  cubic  yards  and  1 
foot  allowable  overdepth  dredging. 

Rate  per  cubic  yard :  Subdivision  A,  11  cents  per  cubic  yard,  scow  measure- 
ment; subdivision  B,  22^  cents  per  cubic  yard,  scow  measurement 

Date  of  approval :  January  10,  1917. 

To  commence:  April  1,  1917. 

To  complete:  Dependent  upon  amount  of  material  actually  dredged  and  to 
be  paid  for. 

Percentage  of  completion  at  end  of  fiscal  year  June  30,  1920,  26. 

Not  completed.  Terminated  by  provisions  of  supplemental  contract  dated 
March  16,  1920. 

Contract  for  channel  dredging :  J.  S.  Packard  Dredging  Co. 
Amount  and  character  of  work :  Dredging  27,983  cubic  yards  mat^lal. 
Rate  per  cubic  yard :  54  cents,  scow  measurement,  for  dredging  and  $2  per 
cubic  yard  for  bowlders  exceeding  1.5  cubic  yards  each. 
Date  of  approval :  December  18, 1919. 
To  commence:  April  7,  1920. 
To  complete :  April  28,  1920. 
Percentage  of  completion  at  end  of  fiscal  year  June  30, 1920,  65. 


APPROPRIATIONS. 
I*BOVID£NCE  RIVEB  AND   HARBOR  AND  NARRAGANSETT  BAT. 

Previous  projects.  Including  Green  Jacket  Shoal  (H.  Doc.  No,  421, 

57th  Congress.,  2d  scss.  p.  312) $2,481,327.00 

Bxisting  projects  and  previous  projects : 

June  25,  1910 *  $20,*  000. 00 

Mar.  4,  1913 264,  800. 00 

Aug.    1,    1914 500.000.00 

Mar.  4,  1915  (allotted  Aug.  17,  1917) 7,116.37 

July  1, 1916 327, 800. 00 

1,119,716.37 

Total 3, 601, 043. 37 

Returned  to  surplus  fund  of  Treasury 7, 174. 06 

Net  total  of  appropriations 3, 593, 869. 31 

Receipts  from  sales,  etc.,  $1,747.98, 

^Appropriation  was  $75,000,  Including  $55,000  for  previous  projects. 
9030— ENO  1920-~pr  2 4 
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8.  PAWTUCKET  RIVER,  R,  I.     (B3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

A  contract  for  widening  the  channel  of  Pawtucket  River  and  for 
maintenance  of  the  existing  channel  by  dredging,  was  entered  into 
with  the  J.  S.  Packard  Dredging  Co.,  of  Providence,  R.  I.,  dated 
July  30,  1919,  unit  cost  28  cents  per  cubic  foot  and  $12  per  cubic 
yard  for  bowlders  exceeding  1.5  cubic  yards  each.  Work  was  com- 
menced July  25  and  continued  until  December  31  when  it  was  stopped 
for  the  winter.  It  was  resumed  March  1,  and  was  in  progress  at 
the  close  of  the  fiscal  year  at  which  time  a  total  of  228,652  cubic 
yards  had  been  removed. 

CONTRACTS  IN  FORCE. 

Contractor:  J.  S.  Packard  Dredging  Co. 

Amount  and  character  of  work:  Dredging  269^0  cubic  yards. 

Rate  per  cubic  yard :  28  cents. 

Date  of  approval:  August  21,  1919. 

To  commence:  September  15,  1919. 

To  complete:  December  5,  1920^ 

Percentage  of  completion  at  end  of  fiscal  year :  70. 


APPROPRIATIONS. 
[By  the  United  States.] 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  523)—  $336,000 

Existing  project : 

Mar.  3,  1905 $80, 000 

Mar.  2,  1907 135,  684 

Feb.  27,  1911 5, 000 

July  18,  1918 10, 000 

Mar.  2,  1919 91, 160 

271,744 

Total  of  appropriations •  607, 744 

[Contrlbated  funds.] 

Contributed  by  the  State  of  Rhode  Island 67, 792 

Total  of  United  States  and  contributed  funds 675, 536 

Receipts  from  sales,  $51.47. 


9.  HARBOR  OF  REFUGE  AT  POINT  JUDITH,  R.  I.   (B4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  works  of  improvement  or  maintenance  were  in  progress  during 
•the  year. 

Bids  were  received  August  15, 1919,  in  response  to  public  advertise- 
ment, for  removing  bowlders  from  the  harbor,  one  being  for  $4.90 
and  one  for  $3.30  per  cubic  yard.  The  bids  were  rejected  as  ex- 
cessive. 

CONTRACrrS  IN  FORGE. 

None. 
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« 

APPROPRIATIONS. 


Sept  19.  1890 "  $75, 000. 00 

July  13,  1892 75, 000. 00 

Mar.  3,  1893 100, 000. 00 

Aug.  18,  1894 100, 000. 00 

Mar.  2.  1895 300, 000. 00 

June  11, 1896 300, 000. 00 

June  4,  1897 300, 000. 00 

June  13,  1902 100,000.00 

Mar.  3,  1905 100, 000.  00 

June  30,  1906 100, 000. 00 

Mar.  2,  1907 100, 000. 00 

May  27,  1908 170, 000.  00 

Mar.    2,    1907    (allotted 

Aug.  8,  1908) '8,443.35 


Mar.    3,    1909    (allotted 

Mar.  29,  1909) $10,000.00 

June  25,  1910 175,000.00 

Feb.  27,  1911 50, 000.  00 

Aug.  24,  1912 160.  000.  00 

June  23,  1913 290, 000.  00 

Mar.    4,    1915    (allotted 

Apr.  2,  1915) 75, 000. 00 

Mar.  2,  1919 52,  500.  00 

Total  of  appropria- 
tions  2, 640,  943.  35 

Kec-eipte  from  sales,  etc.,  $521.84. 


10.  HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  R.  I.     (B5.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  was  in  progress  during  the  fiscal  year.    The  expenditures 
were  for  maintenance  contingencies. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


July  11,  1870 $30,000.00 

Mark  a  1871 75. 000. 00 

June  10, 1872 50. 000 .00 

Mar.  3,  1873 50,000.00 

June  23.  1874 20,000.00 

Mar.  3, 1875 20, 000. 00 

Aug.  14,  1876 40, 000. 00 

June  14.  1880 6. 000. 00 

Aug.  2, 1882 19, 000. 00 

July  5, 1884 15, 000. 00 

Aug.  5,  1886 20,000.00 

Aug.  11,  1888 15, 000. 00 

Sept.  19,  1890 15, 000.  00 

July  13,  1892 24,000.00 

Aug.  18,  1804 2,500.00 

June  3. 1806 5, 000. 00 

Mar.  3,  1899 10, 000. 00 

June  6,  1900    (emergency  ^ 

allotment) *2,89L17 


June  13, 1902 $30, 000. 00 

Mar.  8,  1905 50,000.00 

Mar.  2, 1907 20, 000. 00 

Mar.  S,  1900  (aUotment)..  12, 600. 00 

June  25, 1910 12, 500. 00 

Feb.  27,  1911 12,500.00 

July  25,  1912 30, 000. 00 

Mar.  4,  1913 50,000.00 

Total  of  appropria- 
tions    636, 391. 17 

Returned  to  surplus  fund 
of  Treasury 824. 43 

Net   total 635,566.74 

Receipts  from  sales,  etc.,  $209.96. 


U.  GREAT  SALT  PONI^  BLOCK  ISLAND,  R.  I.     (B6.) 
OPERATIONS  DURING  THE  FISCAL  TEAR, 

No  works  of  improvement  were  carried  on  during  the  fiscal  year. 
Two  bids  were  received  September  18,  1919,  in  response  to  public 
advertisement  for  dredging  in  the  entrance  channel,  one  being  for 


^Allotment  of  SIO.OOO,  of  which  $1,556.65  was  returned  to  Treasury. 
■AUotmesit  of  $1,500,  of  which  $2,108.83  was  returned  to  Treasury. 
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89  cents  and  the  other  for  74  cents  per  cubic  yard.  The  bids  were 
rejected  as  excessive.  The  expenditures  were  for  maintenance  con- 
tingencies. 

GOKTRACrS  IN  FORGE. 

None. 


APPR0PRIATT0N8. 

June  3,  1806 $40,000.00 

Mar.  3,  1899 50,000.00 

June  13,  1902 50. 000. 00 

Mar.   3.   1905 30, 000. 00 

Mar.  2.  1907 30,000.00 

Mar.  3,  1909  (aUotted  Apr.  10,  1909) 12,500.00 

June  25,  1910 30. 000. 00 

Total  of  appropriations 242,500.00 

Returned  to  surplus  fund  of  Treasury 4,464.37 

Net  total 238,035.  63 


STONINGTON  AND  NEW  LONDON  HARBORS,  CONN.,  PAWCATUCK 
RIVER,  R.  I.  AND  CONN.,  AND  MYSTIC  AND  THAMES  RIVERS,  CONN. 
(GROUP  C.) 

12.  PAWCATUCK  RIVER,  R.  I.  AND  CONN.   (CI). 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Under  a  contract  with  the  T.  A.  Scott  Co.  (Inc.),  88^  cubic  yards 
of  bowlders  exceeding  one-half  cubic  yard  each,  and  an  unmeasured 
amount  of  smaller  bowlders  and  gravel  for  which  no  payment  was 
made,  were  removed  from' a  small  area  in  the  central  part  of  the 
channel  about  3(X)  feet  easterly  from  Rhodes  Folly  Beacon,  at  a 
total  cost  of  $2,500,  exhausting  the  funds.  The  bid  received  for 
maintenance  dredging  at  Westerly  was  rejected  as  excessive.  The 
work  was  prosecuted  with  hired  plant  and  labor  from  November  28 
to  December  18.  On  the  latter  date  work  was  necessarily  discon- 
tinued on  account  of  ice  in  the  river.  A  total  of  2,576  cubic  yards  of 
mud,  sand,  and  gravel  and  small  bowlders  and  15f  cubic  yards  of 
large  bowlders  were  removed  and  the  channel  between  the  wharves 
at  Westerly  restored  to  approximate  project  dimensions  throughout 
its  length.  Unit  costs  for  this  work  were  $1.57  per  cubic  yard  for 
ordinary  material  and  $28.25  per  cubic  yard  for  large  bowlders,  the 
total  cost  including  administration  and  inspection  was  $4,495.18. 
Under  open  market  agreement  8  cubic  yards  of  bowldere  were  re- 
moved from  the  eastern  edge  of  the  channel  at  Westerly  at  a  cost 
of  $104.26. 

CONTRACTS   1 1#  FORCE. 

Contractor:  The  T.  A.  Soott  Co.  (Inc.). 
Date  of  contract:  October  3.  1919. 
Date  of  approval :  October  16,  1919. 
Date  of  bejjinnlng  work :  October  8,  1919. 
Date  of  completion :  October  22,  1919. 
Amount  of  contract :  88^  cubic  yards. 
Unit  price :  .$25  per  cubic  yard. 
Completed:  October  22,  1919. 
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APPROPRIATIONS. 


Previous  projects  (see  H.  Doc.  No.  1491,  6Bd  Cong.,  3cl  sees.,  p.  522) $08,400 

Present  project : 

Junes,  1896 $15,000 

Mar.  3,  1899 15,000 

June  13,  1902 9, 000 

Apr.  28, 1904  (allotted  Aug.  1,  1905) 4,  lOQ 

Mar.  3,  1905   (near  Watch  Hill) 1.000 

Mar.  2,  1907 33, 000 

June  25,  1910 15,000 

Mar.  4,  1913 6,000 

Mar.  4.  1915  (allotted  Apr.  1,  1915) 1,000 

July  27,  19ie     1,000 

Aug.  8,  1917   (allotted  Aug.  31,  1917) 4,500 

July  18,  1918  (allotted  Sept.  19,  1918) 2.500 

107, 100 

Total  of  appropriations 205,500 

Receipts  from  sales,  etc.,  $631.27. 


13.    STONINGTON   HARBOR,  CONN.    (02.) 
OPERATIONS  DX7RING  THE  FISCAL  YEAR. 

There  were  no  operations  during  the  year. 

O027TRAOT8  IK  FORGE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Gong.,  3d  sess.,  p.  550).  $36,953.83 

Present  project: 

Mar.    3,    1873-^ $25,000.00 

June   23,   1874 20,000.00 

Mar.    3,    1875 25,000.00 

June    18,    1878 40,000.00 

Mar.    3,    1879 37,500.00 

July   14,  1880 25,000.00 

Mar.    3,    1881 • 30,000.00 

Auft     2,    1882 25,000.00 

July    5,    1884 10,000.00 

Aug.  5,  1886 20,000.00 

Aug.    11,    1888 8,000.00 

Sept.   19,   1890 12,500.00 

July    13,    1892 12,500.00 

Aug.    18,    1894 5,000.00 

June   3,    1896 5.000.00 

Oct.  2.  1914  (allotted  Oct.  7,  1914) 6.000.00 

306, 500. 00 

Total    of    appropriations 343,453.83 

Receipts  from  sales,  etc.,  $210.22. 


14.   MYSTIC  taVER,  CONN.    (C3.) 
OPERATIONS  DURING  THE  FISCAIi  TEAR. 

There  were  no  operations  during  the  year. 

CONTRACTS  IN  FORCI). 

None. 
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APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491.  63d  Cong.,  3d  sess.,  p.  502) $36,600 

Present  projects : 

July  25,   1912 $3,500 

Mar.  4,  1913 8.160 

11,660 

Total  of  appropriations 48»260 

Receipts  from  sales,  etc.,  $152.41. 


15.  NEW  LONDON  HARBOR,  CONN.   (C4.) 
OPERATIONS  DX7RIN0  THE  FISCAL  TEAR, 

Dredging  in  the  entrance  channel  bv  the  U.  S.  dredge  Navesink 
was  in  progress  from  January  26  to  May  25,  inclusive.  Operations 
were  confined  principally  to  the  shoals  along  the  easterly  edge  of 
the  channel  throughout  its  length,  securing  increases  in  depth  from 
23  to  29  feet  to  between  30  and  33  throughout  the  area  dredged.  An 
examination  was  made  after  the  suspension  of  operations.  Up  to.  a 
short  distance  above  the  outer  light  32  feet  at  mean  low  water  is  avail- 
able for  the  full  width ;  thence  to  opposite  Eastern  Point  about  30 
feet,  and  above  that  nearly  32  feet.  A  total  of  316,039  cubic  yards 
of  material,  chiefly  mud,  with  some  clay  and  shells,  was  removed  at 
a  total  cost,  including  office  expenses  and  rental,  of  approximately 
28  cents  per  cubic  yard.  The  total  expenditure  tor  the  harbor  dur- 
ing the  year  was:  For  new  work,  $72,245.11;  for  maintenance^ 
$1,022.74 ;  total,  $73,267.85. 

OONTRAOrS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  Sd  sees.,  p.  505 $40,800 

Existing  project : 

June  13.  1902 $25,000 

Mar.  3,  1903 60.000 

Apr.  28,  1904 60.000 

Mar.  3,  1905 2.000 

June  25,  1910  (for  Shaws  Cove) 12.000 

•  •     July  27.  1916 170,000 

Aug.  8.  1917 160.000 

^  489. 000 

Total  of  appropriations 529,  800 

Carried  to  surplus  fund  of  Treasury  (1909) 8.600 

Net  total  — -- 520.200 

Receipts  from  sales,  etc.,  $2.50. 
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16.  THAMES  RIVER,  CONN.  (C55.) 
OFERATI0K8  DURING  THE  FISCAL  YEAR. 

There  were  no  operations  during  the  year, 

CONTRAOrS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  666 $157,800 

Present  project : 

Mar.  3,  1879 $12,000 

June  14,  1880 22, 500 

Mar.  3.  1881 30, 000 

Aug.  2,  1882 35,000 

July  5,  1884 25, 000 

Aug.  5,  1886 22, 500 

Aug.  11,  1888 50,000 

Sept  19,  1890 20, 000 

July  13,  1892 20,000 

Aug.  18,  1894 7,500 

June  3,  1896 12, 000 

Mar.  3,  1899 14, 000 

June  13,  1902 15,000 

Mar.  3,  1905 34, 100 

Mar.  2,  1907 , 80,000 

June  25.  1910— 11, 500 

Mar.  4,  1913 12,000 

Oct  2, 1914  (allotted  Oct.  7. 1914) 6, 000 

Mar.  4, 1915  (aUotted  Apr.  1, 1915) 14, 500 

July  27,  1916 , 1 9.000 

Aug.  8,  1917  (allotted  Aug.  31, 1917) 5, 500 

June  5, 1920  (allotted  June  15, 1920) ^ 22, 000 

429,100 


Total  of  appropriations 586,400 

Receipts  from  sales,  etc.,  $861.64. 


CONNECTICUT  RIVER  ABOVE  AND  BELOW  HARTFORD,  (X>NN. 

(OBOUP  D). 

17.  CONNBC5TICUT  RIVER  ABOVE  HARTFORD.  (Dl.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations.    Expenditures  were  for  administration 
and  amo^nted  to  $44.47. 

CONTRACTS   IN  FORCE. 

None. 
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APPROPRIATIONS. 

July  11. 1870 $20,000.00 

Mar.  3. 1871 20, 000. 00 

June  10, 1872 25. 000. 00 

Mar.  3,  1873 20.000.00 

June  14.  1880 15, 000. 00 

June  13,  1002  (survey) 25.000.00 

Mar.  2,  1907 5,000.00 

July  25,  1912 25, 000. 00 

Total  of  appropriations 155, 000. 00 

Carried  to  surplus  fund  of  Treasury $13, 675. 19 

Transferred  under  river  and  harbor  act  of  Mar.  4, 1915—    10, 000. 00 

23,675.19 

Net  total 131.324.81 

Receipts  from  sales,  etc.,  $3.50. 


18.  CONNECTICUT  RIVER  BELOW  HARTFORD,  CONN.   (D2.) 
OPERATIONS    DURING    THE    FISCAL    TEAR. 

At  the  beginning  of  the  fiscal  year  dredging  under  contract  with 
The  Hartford  &  New  York  Transportation  Co.  was  in  progress  for 
the  maintenance  of  the  channels  through  the  river  bars.  The  follow- 
ing work  was  done  from  July  1  to  October  17, 1919 : 


Width  of 

dredging 

(feet). 


Gnbfc 
yards. 


Clay  Banks  Bar 

Oys  Hollow  Bar 

Glastonbury  Bar  (upper  and  2-plers  reaches) 

Dividend  Bar  fin  progress  at  beginning  of  flscaj  year) . 

Mouse  Island  Bar .•. 

Sears  Shoal 

Rock  Landing  Bar 

Brockways  Bar 


60 
25 
75 
75 
50 
50-100 
50 
50 


Total. 


12.855 
2,057 

14,823 
1,6«6 
4,828 
7,880 
6,023 
1,802 


51,434 


Under  the  same  contract  13,021  cubic  yards  were  removed  prior  to 
July  1, 1919,  making  a  total  of  C4,455  cubic  yards. 

Contract  was  again  entered  into  on  May  17, 1920,  with  the  Hartford 
&  New  York  Transportation  Co.  for  the  necessary  dredging  at  the 
various  river  bars  during  the  season  of  1920.  Work  under  the  con- 
tract was  begun  June  2, 1920,  and  was  in  progress  at  the  close  of  tlie 
fiscal  year.    The  following  work  was  accomplished : 


Width  of 

dredging 

(feet). 

Cubic 
yards. 

Pistol  Point  Bar 

60 
25 

8,410 

Dividend  Bar  (in  progress  at  end  of  last  flscal  year) 

4,946 

Total 

13,356 
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• 

The  expenditure  for  dredging  during  the  fiscal  year  was  about 
$15,452,  all  for  maintenance. 

Work  of  revetting  Press  Barn  reach  was  resumed  with  hired  labor 
July  7,  and  suspended  on  November  13  on  account  of  a  rise^  in  the 
river.  Owing  to  freshet  conditions  no  work  was  possible  during  the 
spring  of  1920.  During  the  year  about  1,175  linear  feet  of  bank  was 
graded  and  covered  with  riprap.  Additional  stone  was  placed  on 
the  previously  graded  and  partially  revetted  bank.  A  blanket  of 
crushed  trap  rock  was  placed  under  water  between  the  end  of  the 
brush  mattress  and  the  upper  stone  spur.  Repairs  (regrading  and 
revetment)  were  made  at  the  upper  stone  sj^ur  and  about  60  linear 
feet  of  mattress  sunk  on  the  downstream  side.  Repairs  were  also 
made  with  brush  and  stone  to  several  washouts  in  the  upper  part  of 
the  reach  caused  by  snags  and  ice.  The  work  done  durmg  the  year 
completed  4,600  linear  feet  of  the  reach  and  the  under-water  protec- 
tion of  the  remaining  530  feet.  Expenditures  during  the  fiscal 
year  for  this  work  amounted  to  $10,603.82.  The  total  expenditures 
to  date  for  new  work  on  this  reach  have  been  $37,191.91,  or  about 
$7.57  per  linear  foot  of  completed  revetment. 

During  Jime  and  the  latter  part  of  May  about  400  cords  of  brush 
were  cut  and  bundled  by  hired  labor  for  use  in  connection  with  the 
revetment  of  Crow  Point  reach  at  a  cost,  including  administration, 
of  about  $2,150. 

Bids  for  repairing  the  east  jetty  at  Saybrook  opened  October  4, 
1919,  and  bids  for  dredging  between  the  jetties  at  the  mouth  of  the 
river  opened  June  7,  1920,  were  rejected  as  excessive. 

GONTRACrS  IN  FORCE. 
MAINTENANCE  DBEDGINO. 

Contractor :  The  Hartford  &  New  York  Transportation  Co. 

Date  of  contract :  May  1,  1910. 

Date  of  approval :  May  23,  1919. 

Date  fixed  for  commencement :  June  28,  1919. 

Rate  fixed  for  completion :  16,000  cubic  yards  per  month. 

Amount  of  contract :  64,455  cubic  yards. 

Unit  price :  22  cents  per  cubic  yard,  scow  measurement. 

Completed  :  Octobipr  17,  1919. 

Contractor :  The  Hartford  &  New  York  Transportation  Co. 
Date  of  contract :  May  17,  1920. 
Date  of  approval :  May  27,  1920. 
Date  fixed  for  commencement:  July  1,  1920. 

Rate  fixed  for  completion :  12,000  cubic  yards  first  month,  16,000  cubic  yards 
per  month  thereafter. 
Amount  of  contract:  50,000-70,000  cubic  yards. 
Unit  price:  25  cents  per  cubic  yard,  scow  measurement. 
Completed :  At  end  of  June.  1920,  25  per  cent. 


APPROPRIATIONS. 

Previoas  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  434).  $685, 510. 69 

Present  project: 

Feb.  27,  1911 $77,000.00 

Ang.  24,  1912 40.000.00 

Mar.  4,  1913 15.000.00 

June  23,  1918 00,000.00 
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# 
Present  project — Continued. 

Mar.  4.  1915  (allotted  Apr.  1,  1915) 130,000.00 

July  27,  1916 15,000.00 

Aug.  8,  1917  (allotment) 70.100.00 

July  18,  1918  (allotment) 16,000.00 

Mar.  2,  1919  (allotted  Mar.  18,  1919) 90.000.00 

June  5,  1920  (allotted  June  15,  1920) 40. 000. 00 

$452. 100. 00 

Total  of  appropriations 1,187,610.09 

Received  from  sales,  etc.,  $985.05. 

DUCK  ISLAND,  BRANFORD,  NEW  HAVEN.  MILFORD,  BRIDGEPORT, 
SOUTHPORT.  NORWALK,  FIVE  MILE  RIVER,  STAMFORD  AND 
GREENWICH  HARBORS,  WESTPORT  HARBOR,  AND  SAUGATUCK 
RIVER.  BREAKWATERS  AT  NEW  HAVEN.  AND  HOUSATONIC  RIVER, 
CONN.     (GROUP  E.) 

19.  DUCK  ISLAND  HARBOR,  CONN.     (EL) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations.    Expenditures  were  for  maintenance 
contingencies. 

CONTRACTS  IN  FORCE. 

None. 

APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  444)—  $120,202 

Present  project: 

June  25,  1910 $60,000 

Feb.  27,  1911 , 100,000 

Aug.  24.  1912 50.000 

June  23,  1913 82,000 

Aug.  1,  1914 7,000 

July  27,  1916 71,000 

370,000 

Total  of  appropriations 490,202 

Receipts  from  sales,  etc.,  $1,234.16. 

20.  BRANFORD  HARBOR,  CONN.   (E2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations. 

CONTRACT  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  13,  1902 $5,000.00 

Mar.  3,  1905 ^ 3, 000. 00 

Mar.  2,  1907 5, 000. 00 

June  25,  1910 2,000.00 

July  25,  1912 3,000.00 

Mar.  4,  1915  (aUotted  Apr.  1,  1915) 4,000.00 

Total  of  appropriations 22,000.00 

Receipts  from  sales,  etc.,  $3.50. 
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21.  NEW  HAVEN  HARBOR,  CONN.   (E3.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Maintenance  dredging  under  contract  with  the  J.  S.  Packard 
Dredging  Co.  was  commenced  September  3,  1919;  suspended  from 
December  27,  1919,  to  June  28,  1920,  first  on  account  of  weather 
conditions  and  afterwards  for  lack  of  suitable  plant;  and  was 
in  progress  in  the  West  River  Channel  at  the  close  of  the  year.  The 
Brewery  Street  Channel  was  restored  to  project  dimensions  through- 
out its  length ;  an  area  in  the  central  portion  of  the  15-foot  anchor- 
age, eictending  from  deep  water  near  the  main  channel  to  City  Wharf, 
400  feet  wide  and  aggregating  about  8  acres,  was  dredged  to  15-foot 
depth,  and  one  cut  along  the  easterly  edge  of  the  West  River  Chan- 
nel opposite  the  shipyard  was  dredged  to  project  depth  for  a  length 
of  about  200  feet.  The  yardage  removed  during  the  year  was  as 
follows : 

Brewery   Street   Channel 27,763 

15-foot  anchorage i ^„__ 42, 534 

West  River 1, 863 

Total J . 72, 160 

CONTRACTS  IN  FOBCB. 
MAINTENANCE  DREDGING. 

Contractor,  The  J.  S.  Packard  Dredging  Co. 
Date  of  contract,  June  12,  1919. 
Date  of  approval,  July  3,  1919. 
Date  fixed  for  commencement,  July  23,  1919. 
(Waived  for  not  to  exceed  30  days.) 

Date  fixed   for  completion:  Indefinite;  monthly  rate,  20,000  cubic  yards 
first  month ;  25,000  thereafter. 
'  Amount  of  contract :  119,500  cubic  yards. 
Unit  price :  33  cents  per  cubic  yard,  scow  measuremeot 
Completed  at  end  of  June,  1920 :  About  60  per  cent 


APPBOFBIATIONS. 

Previous  projects,  including  $38,500  appropriated  for  West  River 
Mar.  3,  1905.  (See  H.  Doc.  No.  1491,  63d  Cong.,  3d.  sess., 
p.  505) $86i60a00 

Present  project : 

Mar.  3,  1899 - -™-  $50,000.00 

June  6,  1900 50, 000. 00 

Mar.  3,  1901 v 50, 000. 00 

June  13,  1902 67,000.00 

Mar.  3,  1903 ^ 63, 073. 90 

Apr.  28, 1904  (allotted  Aug.  1, 1904) 9, 000. 00 

Mar.  3.  1905 i 9, 000. 00 

Mar.  2,  1907, 10.000.00 

Mar.  2,  1907  (aflotted  Nov.  30,  1908) - 3,000.00 

Mar.  3,  190ft  (aUotted  Apr.  23,  1909) 3, 000. 00 

June  25,  1910— 68, 000. 00 

July  25,  1912  (West  River) 54, 000. 00 

July  25,  1912  (Mill  and  Qulnnipiac  Rivers) 19,200.00 

Mar.  4,  1913 90, 000. 00 

Oct  2, 1914  ( allotted  Oct.  7, 1914) 86, 000. 00 
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Present  project — Continued. 

Aug.  8.  1917  (allotted  Sept.  13,  1917) $14,000.00 

July  18.  1918  (allotted  July  18,  1918) 14,000.00 

Mar,  2,  1919  (allotted  Mar.  18,  1919) 15,000.00 

June  5,  1920  (allotted  June  15,  1920) 44, 000. 00 

$735,273.00 

Total  of  approi^riatlons 1,099,773.90 

Withdrawn,  Dec.  21,  1910 1,832.98 

Net  total 1, 097, 940. 92 

Receipts  from  sales,  etc.,  $573.66. 


22.  BREAKWATERS  AT  NEW  HAVEN,  CONN.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  3,  1879 $30, 000 

June  14,  1880 30, 000 

Mar.  3, 1881 60. 000 

Aug.  2,  1882 60, 000 

July  5,  1884 40,000 

Aug.  5,  1886 75, 000 

Aug.  11, 1888 75, 000 

Sept.  19,  1890 120,000 

July  13,  1892 120,000 

Aug.  18,  1894 125, 000 


June  3,  1896 $100,000 

June  13. 1902 44, 000 

Mar.  2,  1907 100, 000 

May  27,  1908 150, 000 

June  25, 1910 100, 000 

Feb.  27,  1911 35, 000 


Total    of    appropria-     • 

tions 1,264,000 

Receipts  from  sales,  etc.,  $3,244.31. 


23.  MILFORt)  HARBOR,  CONN.     (E6.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  486) $45. 500 

Present  project : 

June  13,  1902 $16,000 

Mar.  3,  1905 10, 000 

June  25,  1910 2, 000 

Mar.  4,  1918 5,000 

32.000 

Total  of  appropriations 77,500 
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24.  HOUSATONIC  RIVER.  CONN.    (B6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

After  an  examination  of  the  river  channel  bids  for  maintenance 
dredging  were  received  and  the  proposal  of  the  low  bidder  accepted. 
At  the  clo6e  of  the  year  work  had  not  been  commenced. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  3,  1871 $16,000 

June  10,  1872 15,000 

Mar.  3,  1873 10, 000 

June  23,  1874 10,000 

Mar.  3, 1875 - 6, 000 

June  18,  1878 5,000 

June  14, 1880 2, 000 

Mar.  3,  1881 2, 000 

Aug.  2.  1882 2.000 

July  5,  1884 2, 500 

Aug.  5,  1886 5, 000 

Aug.  11,  1888 85,000 

Sept.  19,  1890 35,000 

July  13,  1802 20,000 

Aug.  la  1894 25. 000 

June  3,  1896 25, 000 

Mar.  3, 1899 15, 000 

June  13,  1902 10, 000 

Apr.  28,  1904  (allotted  Aug.  1, 

1904) 3, 950 

3far.  3,  1905 10, 000 

Receipts  from  sales,  etc.,  $1,142.26. 


Mar.  2.  1907 $20,000 

Mar.  3,  1909  (allotted  Apr.  28, 

1909) 5, 000 

June  25, 1910 -  20, 000 

July  25,  1912 10, 000 

Mar.  4, 1913 20,000 

Oct.  2,  1914  (allotted  Oct  7, 

1914) 1,000 

Mar.  4,  1915  (^Jlotted  Apr.  1, 

1915) 6, 000 

July  27,  1916 12, 000 

Aug.  8, 1917  (allotted  Sept  13, 

1917) 8,000 

July  18, 1918  (allotted  July  18, 

1918) 8, 000 

Mar.  2, 1919  (aUotted  Mar.  18, 

1919) 8,000 

Total  ot  appropriations.  370,450 


25.  BRIDGEPORT  HARBOR,  CONN.    (E7.) 


OPERATIONS  DURING  THE  FI8CAL  YEAR. 

Bids  opened  October  4,  1919,  for  repairin*::  the  entrance  break- 
waters were  rejected  as  excessive.  Dred^in^  under  contract  with 
the  Bridgeport  Dredge  &  Dock  Co.  for  the  realignment  of  the  18-foot 
channel  in  the  main  harbor  was  commenced  January  12,  1920,  and 
was  in  progress  at  the  close  of  the  year.  A  total  of  143,642  cubic 
yards  of  material,  all  mud,  was  removed  from  the  old  northwesterly 
12- foot  anchorage  basin  (section  2  of  contract).  About  84  per  cent 
of  the  area  of  the  basin  was  deepened  to  project  depth  of  18  feet. 
Expenditures  for  dredging  were  $25,490.82. 

Uivler  contract  with  Frederick  S.  Wardwell  a  pile  and  con- 
crete foundation  for  the  inner  beacon  was  constructed  at  Tongue 
Point,  on  land  acquired  from  the  Locomobile  Co.  of  America.  Ex- 
penditure for  this  work  amounted  to  $4,213.14.  A  revised  and  ex- 
tended harbor-line  system  was  approved  by  the  Secretary  of  War, 
May  3, 1920. 
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OONTRACrS  IN  FORCE. 
DREl>01I!<rO. 

Contractor:  Bridgeport  Dredge  &  Dock  Co. 

Date  of  contract :  October  27,  1919. 

Date  of  approval :  November  15,  1919. 

Date  fixed  for  commeucement :  December  8, 1919  (waived  until  Dec  31,  1919). 

Rate  fixed  for  completion :  20,000  cubic  yards  first  month ;  30,000  cubic  yards 
per  month  thereafter. 

Amount  of  contract :  291,100  cubic  yards. 

Unit  prices :  Section  1,  162,100  cubic  yards,  32  cents  per  cubic  yard ;  section  2, 
113,500  cubic  yards,  23  cents  per  cubic  yard;  section  8,  15,500  cubic  yards,  23 
cents  per  cubic  yard. 

Completed  at  end  of  June,  1920 :  About  83  per  cent 

CONSTRUCTING   FOUNDATION    FOB   INNER   BEACON. 

Contractor:  Frederick  S.  WardwelL 

Date  of  contract :  October  7,  1919. 

Date  of  approval :  October  28,  1919. 

Date  fixed  for  commencement:  Nov^nber  18,  1919. 

Date  fixed  for  completion :  December  18,  1919. 

Amount  of  contract:  $8,570. 

Unit  price:  Lump  sum. 

Completed:  December  18,  1919. 


APPROPRIATIONS. 

Total  appropriations  for  Black  Rock  Harbor,  Conn.,  to  Aug.  18, 

.  1894  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  414) * $72, 550. 00 

Previous  projects,  Bridgeport  Harbor  (see  H.  Doc.  No.  1491,  63d 

Cong.,  3d  sess.,  p.   413) 318,000.00 

Present  project: 

Mar.   3,    1899 $50,000.00 

June  6,   1900 50,000.00 

Mar.   3,   1901 50,000.00 

Mar.  3,   1905 10,000.00 

June  30,   1906 72,500.00 

Mar.   2,   1907 113,000.00 

Mar.  2,  1907  (allotted  Jan.  1,  1908) ■9.781.96 

May  27,  1908 40,000.00 

Mar.  3,  1909  (allotted  Apr.  23,  1909) ■10,000.00 

Mar.   4,   1909 a 100,000.00 

June  25,  1910  (river  and  harbor  act) 100,000.00 

June  25,  1910  (sundry  civil  act) 25,000.00 

Aug.  8,  1917   (allotted  Sept.  13,  1917) 24,000.00 

Mar.   2,   1919 111,300.00 


765,  581.  96 


Total   of   appropriations 1, 156, 131. 96 

Amount  withdrawn  (1910) 10,000.00 

Transferred  under  river  and  harbor  act  of  Mar.  4, 

1915    50, 000. 00 

60,000.00 

Net    total 1, 096. 131. 96 

Receipts  from  sales,  etc.,  $26,358.76. 

^  Includes  $3,600  allotted  from  appropriation  of  July  18,  1802,  for  examinationB,  ear- 
veTS,  and  contingencies,  for  repair  of  sea  wall. 

'Allotment  of  S10,0(>0,  of  which  $218.04  was  returned  to  Treasury. 
•  Withdrawn. 
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26.  SOUTHPORT  HARBOR,  CONN.     (E8.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

•   There  were  no  operations.    Expenditures  were  for  administration. 
The  project  is  completed.    No  further  report  will  be  submitted. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (seeH.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  557)_  $31,087.48 

Vresent  project : 

June  13,  1902  (allotted  Nov.  8,  1902) $8,889.00 

Mar.  3,  1905  (allotted  June  17,  1905) 9,000.00 

Mar.  2,  1907  (allotted  Apr.  1,  1907) 2,000.00 

June  25,  1910  (allotted  July  28, 1910 500. 00 

July  25,  1912 15,000.00 

Transferred  from  Greenwich  fiarbor  (1908) 459.51 

35.848.61 

Total  of  appropriations 06, 935. 94 


27.  WESTPORT  HARBOR  AND  SAUGATUCK  RIVER,  CONN.     (B9.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations  and  no  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  576)-  $19, 444. 00 

Present  project: 

July  13,  1892 $7,000.00 

Aug.  18.  1894 3,000.00 

June  3,  1896 3,000.00 

Mar.  2,  1907  (allotted  Apr.  1.  1907) 2,000.00 

June  25,  1910  (allotted  July  28,  1910) 500.00 

Mar.  4, 1913  (allotted  June  3,  1913) 250.00 

Transferred  from  Greenwich  Harbor  (1908) 270.99 

16,020.99 

Total  of  appropriations 35,464.99 

Receipts  from  sales,  etc.,  $126.13. 


28.  NORWALK  HARBOR,  CONN.     (ElO.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations  during  the  year.    Expenditures  were 
for  administration  and  surveys. 
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CONTRAC5T8  IN  FORGE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63fl  ConR.,  3d  sess., 
p.  510)  : 

To  Mar.  4,  1915 J $202,413 

July  27,   1916 5.000 

Aug.  8,  1917  (allotttHi  §ept.  13.  1917) 8,000 

$215. 413 

Present  project : 

Mar.  2.  1919 88,000 

Total  of  appropriations 303,413 

Receipts  from  sales,  etc.,  $1,013.08. 


29,  FIVEMILB  RIVER  HARBOR,  CONN.     (Ell.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There*  were  no  operations.  Expenditures  were  for  administration 
and  survey.  Funds  have  been  transferred  to  Greenwich  Harbor 
and  no  further  report  will  be  submitted. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Aug.  11,  1888 $5,000.00 

Sept.  19,  1890 5, 000. 00 

July  13,  1892 5, 000. 00 

Aug.  18, 1894 2, 500. 00 

June  3,  1896 2,  500. 00 

Mar.  3, 1899 2,  500. 00 

June  13,  1902  (allotted  Nov. 

8,    1902) 4,500.00 

Mar.  3,  1905  (allotted  June 

17,  1905) 6,000.00 

Mar.  2, 1907  (allotted  Apr.  1, 

1907) 7,000.00 

June  25, 1910  (allotted  June 

28,  1910) 5,  000.  00 


Feb.  27,  1911  (allotted  Apr. 

27,  1911) $2,000.00 

Mar.  4,  1913  (allotted  June 

3,1913) 2,350.00 


Total    of    appropria- 
tions   ^_  49, 350. 00 

Transferred     to     Stamford 

Harbor 209.  56 

Transferred    to    Greenwich 
Harbor   (1920) 2,803.35 


Net  total 46, 337. 00 

Receipts  from  sales,  etc.,  $105.11. 


30.  STAMFORD  HARBOR.  CONN.     (E12.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations.  Bids  were  canvassed  on  February  9, 
1920,  for  dredging  in  the  entrance  and  East  Branch  channels  in  ac- 
cordance with  the  project  adopted  by  the  river  and  harbor  act  of 
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March  2,  1919.  As  the  estimated  cost  to  complete  the  project,  based 
on  the  most  favorable  bid  received,  was  more  than  40  per  cent  in 
excess  of  the  estimate  in  the  report  on  the  project,  the  prosecution 
of  the  work  was  prevented  by  the  restriction  contained  in  the  last 
paragraph  of  section  one  of  the  said  act.  All  bids  were  rejected. 
The  repeal  of  this  provision  in  the  act  of  June  5,  1920,  will,  it  is 
expected,  permit  the  commencement  of  operations  during  the  fiscal 
year  1921.  Survevs  were  made  in  connection  with  the  modification 
and  extension  of  the  harbor  lines. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  63d  Cong.', 
3ci  sess.  D.  558)  i 

To  March  4,  1915 $180,360.53 

August  8,  1917   (aUotted  Sept.  13,  1917) 14,000.06 

$104, 360. 53 

ExistiDg  project : 

Mar.  2,  1919 183,000.00 

Total  of  appropriations 377,360.53 

R<H?elpts  from  sales,  etc.,  $420.45. 


31.  GREENWICH  HARBOR,  OONN.     (B12.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  under  contract  with  John  P.  Eanderson  was  begun 
July  7,  1919,  and  completed  May  4,  1920.  A  channel  110  feet  wide 
and  12  feet  deep  was  dredged  from  the  deep  water  in  the  outer 
harbor  up  to  the  yacht  club  and  thence  with  full  project  dimensions 
as  far  as  the  upper  end  of  the  project.  A  total  of  137,393  cubic 
yards  of  mud,  sand,  and  gravel  was  removed  under  the  contract. 

CONTRACT  IN  FORCE. 
MAINTENANck  DREDGING. 

Contractor:  John  P.  Randerson. 
Date  of  contract :  June  23,  1919. 
Date  of  approval :  July  3, 1919. 
Date  fixed  for  commencement :  July  23,  1919. 

Date  fixed  for  completion:  Indefinite;  15,000  cubic  yards  during  the  first 
month ;  20,000  yards  per  month  thereafter. 
Amount  of  contract :  137,393  cubic  yards. 
Unit  price :  24.  5  cents  per  cubic  yard,  scow  measurement. 
Completed :  May  4, 1920. 
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APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  CJong.,  3d 
sess.,  p.  462)  : 

To  Mar.  4,  1915 $28, 667. 00 

Aug.  8, 1917  (allotted  Sept.  13,  1917) 3, 000. 00 

$31, 667. 00 

Present  project: 

Mar.  2,  1919 35.000.00 

Transferred  from  Flvemile  River  Harbor  (1920) 2,808.35 

Total  of  appropriations 69, 470. 86 

Transferred  to  Stamford  Harbor  (1908) 939.97 

Transferred  to  Southport  Harbor  (1908) 459.51 

Transferred  to  Westport  Harbor  and  Saugatuck  River 

(1908) 270.99 

1,670.47 

Net  total 67,799,88 

Receipts  from  sales,  etc.,  $247.20. 
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IMPHOVKMKNT  OF  KHIOUS  AM>  HAUHOUS  IN  TUK  FIRST  NEW  YORK, 

N.  Y.,  DISTRICT. 


UF.POin    OF   VOL.  EmVARD  BURR,  CORPS  OF  ENGlNEERti. 


IMPB0VEMENT8. 


ITtie  letters  aud  fissures  in  parentheses  after  the  titles  indicate  the  srroup,  and  the 
numerical  order  In  the  ?i-oup,  to  which  tlie  re«i)ective  ImprovementK  belong  for  purpoa<>8 
of  appropriation.] 


Page. 

I.  Port  Chester  Harbor,  N.  Y. 

( Al) 2153 

2-  Mamaroneck  Harbor,  N.  Y. 

(A2) 2164 

3.  Eelio    Bay    Harbor,    N.    Y. 

(A3) 2154 

4.  Bast  Chester  Creek,  N.  Y. 

(A4) 2155 

5.  Westchester    Creek,    N.    Y. 

(  A5) 2155 

a  Bronx  River.  N.  Y.  (A6) 2156 

7.  Harbor    at    Flushing    Bay, 

N.  Y 2156 

8.  Hempstead  Harbor,  N.  Y 2157 

9.  Huntington  Harbor,  N.  Y 2157 

10.  Port  Jefferson  Harbor.  N.  Y_    2157 

II.  Mattitiick  Harbor,   N.  Y 2158 

12.  Grejit  South  Bay,  N.  Y 2158 

13.  Browns  Creek,  N.  Y 2159 

14.  Jamaica  Bay,  N.  Y 2159 

15.  Sheepsbead  Bay,  N.  Y 2160 

16.  New  York  Harbor :  Ambrose, 

Main  Ship,  Bayside,  and 
Gedney  Channels,  includ- 
ing Upper  Bay  and  Craven 
Shoal,  and  channel  be- 
tween Staten  Island  and 
Hoffman  and  S-winbume 
Islands 2160 

17.  New  York  Harbor :  Coney  Is- 

land Channel 2162 

18.  New     York     Harbor:     Bay 

Ridge  and  Red  Hook 
Channels 2162 

KOR    DESCRIPTION   OK   IMlMtOVEMEXTK    IX    TH18   DISTRICT,   SEE    PAOBS   227   TO   345. 


Page. 

19.  New  York  Harbor :  Gowanus 
Creek  Channel 2163 

20.  Kast  River,  N.  Y 2163 

21.  Wallabout  (^haiinel,  N.  Y___  2169 

22.  NVwtowii  Creek,  N.  Y 2170 

23.  Harlem  River,  N.  Y 2170 

24.  Hiid-soii  River  Channel,  N.  Y_  2171 

25.  New  York  Harbor:  Collec- 
tion of  drift 2173 

26.  Tarrytown  Harbor,  N.  Y. 
(Bl) 2174 

27.  PeeksklU  Harbor,  N.  Y. 
(B2) 2174 

28.  Wappinger  Creek,  N.  Y. 
(B3) 2175 

29.  Saugertles  Harbor,  N.  Y. 
( n4) 2176 

30.  Rondout  Harbor,  N.  Y.(Bo)_  2170 

31.  Hud-son  River,  N.  Y 2176 

32.  Operating  and  care  of  lock 
and  dam  in  Hudson  River 
at  Troy,  N.  Y 2179 

33.  Narrows  of  Lake  Champlain, 
N.  Y.  and  Vt.   (CI). 218<i 

34.  Burlington  Harbor,  Vt. 
(C2) 2181 

35.  Plattsburg  Harbor,  N.  Y. 
(C3) 2182 

36.  Port  Henry  Harbor,  N.  Y. 
(C4) 2182 


PORT  CHESTER,  MAMARONECK,  AND  P:CHO  BAY  HARBORS,  EAST 
CHESTER  AND  WEST  CHESTER  GREEKS,  AND  BRONX  RIVER,  N.  Y. 
(GROUP    A.)  v, 

1.  PORT    CHESTER    HARBOR,    N.    Y.      (Al.) 

OPERATIONS   DURING   THE    FISCAL   YEAR. 

None.     The  balance  of  funds  available  was  insufficient  to  prosecute 
any  work  of  improvement.    Deterioration  of  the  dredgecf  channel 

215.3 
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was  negligible  and  maintenance  operations  were  therefore  unneces- 
sary. The  expenditures,  amounting  to  $66,  were  in  payment  of  the 
cost  of  a  rough  examination  of  th#dredged  channel  and  of  contingent 
expenses  pertaining  to  the  maintenance  of  the  improvement. 


APPROPRIATIONS. 

Previous  prnjects  (seo  H.  I»o<-.  1491,  (wW  OniiR.,  3(1  sess.,  p.  528) $91,500 

Existing  project: 

June  25,  1910 $45,000 

July  25,  1912 10,000 

Mar.  4,  1913 15, 000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 10,000 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 10,000 

Mar.  4,  1915  (allotted  Mar.  20,  1917) 7,000 

Mar.  4,  1915  (allotted  Mar.  6. 1918) 500 

July  27,  1916 27.500 

125.  000 


Total 216.  500 

Ueooipts  from  sales,  etc.,  $653.57. 


2.  ^ilAMAKONKCK   HARBOU,   N.   Y.      (A2.) 
OPERATIONS   DURING   THE    FISCAL    YEAR. 

None.  The  project  is  practically  completed,  and  dredging  for 
maintenance  was  unnecessary.  The  expenditures,  amounting  to 
$104.49,  were  in  payment  of  tne  cost  of  a  rough  examination  of  the 
dredged  channel  and  contingent  expenses  pertaining  to  the  main- 
tenance of  the  improvement. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  481) $40, 000 

Existing  project : 

July  25,  1912 $29,500 

Oct.  2, 1914  (allotted  Oct.  7. 1914) 3. 000 

Mar.  4, 1915  (allotted  Apr.  1, 1915) 14, 800 

.Tulv  27,  1916 7,000 

54,300 

Total 94,300 

Receipts  from  sales,  etc.,  $28.26. 


3.  ECHO  BAY  HARBOR,  N.  Y.     (A3.) 
OPERATIONS  DURINO  THE  FISCAL  TEAR. 

None.  The  project  was  completed  in  1911.  Dredging  for  -main- 
tenance was  unnecessary.  The  expenditures,  amounting  to  $38.95, 
were  in  payment  of  contingent  expenses  pertaining  to  the  mainte- 
nance of  the  improvement. 
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A  PFROPRIATION8. 


PrevJouis  i>r(»jects  (see  H.  Doc.  1491,  63d  Ck)ng.,  3d  sess.,  p.  446) $51,000 

Existing  project,  June  25,  1910 ^18.110 

Total _    69,110 

Keoeipts  from  sales,  etc.,  $1,071.07. 


4.  EAST  CHESTER  CREEK,  N.  Y.     (A4.) 
OPEILVTIONS  DURING  THK  FISCAL  YEAR. 

Privately  owned  |?as  and  water  mains  which  had  rendered  dredging 
operations  in  the  vicinity  of  Fulton  Avenue  Bridge  impracticable, 
having  been  removed,  proposals  for  dredging  for  improvement  at 
and  above  the  biidge  and  for  maintenance  immediately  below  it  were 
invited  by  advertisement,  bids  to  be  opened  July  1 ,  1920. 

Expenditures  amounting  to  $1,241.46  were  in  payment  of  the  cost 
of  a  survey  of  the  creek  and  of  office  expenses  and  contingencies  per- 
taining to  new  work  and  maintenance  of  (he  improvement. 

APPROPRIATIONS. 

Previous  projects  (.see  H.  Doc.  1401,  63d  Cong.,  Vh\  sess.,  p.  445) $115,500 

Existing  project:  ^ 

June  25,  1910  (alJotted  Aug.  10,  1910) $24,000 

Feb.  27,  1911 10,000 

July  25,  1912 10,000 

Mar.  4,  1913 20,000 

<>ct.  2,  1914  (allotted  Oct.  7,  1914) 20,000 

Iklar.  4.  1915  (allotted  Apr.  1, 1915) 5, 000 

July  27.  1916 6,000 

Aug.  8,  1917 11,000 

June  5,  1920  (allotted  .July  12,  1920) 2,500 

108,500 

Total 224, 000 

Itec^^fpts  from  sales,  etc.,  $38.91. 


5.  WESTCHESTER  CREEK,  N.  Y.     (A5.) 

OPERATIONS  DURING  THE  FISCAL  TIAB.  ' 

None.  The  expenditures,  amounting  to  $46.06,  were  in  the  pay- 
ment of  the  cost  of  a  rough  examination  of  the  dredged  channel  and 
of  contingent  expenses  pertaining  to  the  maintenance  of  the  im- 
provement. 

APPROPRIATIONS. 

June  25,  1910 $10,000 

F*.  27,  1911 82, 780 

July  25,  1912 J 12,000 

Oct  2,  1914  (allotted  Oct.  7,  1914) : 36,500 

Total 91, 280 

Receipts  from  sales,  etc.,  $22.85* 

» Transferred  $4,000  to  other  works  under  act  of  Mar.  4,  1915. 
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(5.  BRONX  UIVKR,  N.  Y.      (A6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.  Active  field  operations  have  been  held  in  abeyance  pending 
the  transfer  to  the  United  States  of  lands  needed  for  right  of  way. 
Under  date  of  September  11,  1919,  the  city  of  New  York  deeded  to 
the  United  States  the  uplands  lying  within  the  bulkhead  lines  of  the 
Bronx  River  between  the  southerly  side  of  Westchester  Avenue  and 
the  East  Biver.  The  title  to  these  lands  has  been  examined  and  its 
validity  was  approved  by  the  United  States  Attorney  General  by  let- 
ter dated  June  2,  1920.  Necessarv  steps  ha^e  l^een  taken  to  have  the 
deed  recorded  in  the  office  of  tlie  Kegister  of  Deeds  of  Bronx  County. 

The-  expenditures,  amounting  to  $5,392.71,  were  in  payment  of  the 
cost  of  a  survey  made  preliminary  to  advertising  for  proposals  of 
dredging  and  rock  removal,  office  expenses  and  contingencies  pertain- 
ing to  the  work  of  improvement. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1481,  68d  CJonj?.,  3d  8688.,  p,  414) l|»6,50a 

Existing  project : 

Mar.  4,  1913 $130,000 

Mar.  4.  1915  (allotment  Apr.  1,  1915) 100,000 

July    27,    1916 250,000 

480.000 

Total 576, 500 

Receipts  from  sales,  etc.,  $2,108.56. 


7.  HAUHOU  AT  FLI'SHING  BAY,  X.  Y. 
OPERATIONS  DIKING  THE  FISCAL  YEAR. 

The  dredging  between  Broadway  and  Main  Street  Bridges  has  been 
held  in  abeyance  pending  the  transfer  to  the  United  States  of  the 
lands  needed  for  right  of  way.  Under  date  of  March  21, 1919,  the  au- 
thorities of  the  city  of  New  York  authorized  proceedings  to  acquire 
title  thereto.  The  proceedings  have  progressed  to  such  extent  that 
title  can  now  be  vested  in  the  city. 

No  work  has  been  done  on  the  dike  under  the  existing  project,  as 
action  has  not  appeared  necessary  under  the  conditions  now  pre- 
vailing. 

The  expenditures,  amounting  to  $78.51,  were  in  the  payment  of 
office  expenses  and  contingencies  pertaining  to  the  maintenance  of  the 
improvement. 

APPROPRIATIONS. 

Previous  i>i-oje<?ts  (st»e  H.  Doc.  No.  1491,  63(1  (^oiiK.,  3d  seas.,  p.  451 )__  $178,900 

I'll  •;        III  "icci 

Mar.   4.    1913 $255,700 

Ti-aiisf erred  under  river  sind  linrbor  act  of  Mar.  4.  1915-     110,000 

146.700 


Total  of  appropriiiiions.    324,000 

Ueceipts  from  s»alea,  etc.,  $40.45. 
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8.  HEMPSTEAD  IIAUBOU,  N.  Y. 
OPERATIONS   DURING   THE   FISCAL   YEAR. 

None.  Expenditures,  amounting  to  $55.26,  were  in  payment  of  the 
cost  of  a  rough  examination  of  the  dredged  channel  and  contingencues 
pertaining  to  the  maintenance  of  the  improvement. 


APPROPRIATIONS. 
Present  project: 

June  25,  1910 '_ $23,500 

Feb.  27,  1911 —  .    23,500 

Mar.    4.    1913 5,000 

Total   of  appropriations __  52,  (KX) 

Receipts  from  siiles,  etc.,  $0.22. 


9.  HUNTINCiTON  HAHHOR,  N.  Y. 
OPERATIONS  Dl  RIN(}  THK  FISCAL  YEAR. 

None.     No  funds  were  available. 


APPROPRIATIONS. 

Previous  pix>ject.s  (see  H.  Doc.  No.  1491,  03cl  Cong.,  3<1  sess.,  p.  466__  $22,  500.00 

Present  project : 

J^pt.  19,   1890 $10,000 

.Fuly  13,  1892 5,000 

Aug.  18,  1894 2,000 

.June  3,   1896 5,000 

Mar.   3.   1899 1 7.500 

June  13,  1902  (allotted  Aug.  5,  1902) 2, 500 

Mar.  3,  1905  (allotted  July  20,  1905) 2.500 

Mar.  2,  1907  (allotted  Mar.  29,  1907) 3,500 

June  25,  1910  (allotted  Aug.  8,  1910) 2,500 

.      Mar.   4,   1913 5,000 

Mar.  4,  1915 5,000 

50,500.00 

Total  of  all  appropriations  and  allotments 73,0(X).  00 

Nov.  30.  1912,  transferred  ftom  Canarsie  Bay,  N.  Y .      2,916,19 

Grand    total 75,916.19 

Receipts  from  sales,  etc.,  $2.80. 


10.  PORT  JEFFERSON  IIARROR,  N.  Y. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.  The  expenditures,  amounting  to  $27.78,  were  in  payment 
of  the  cost  of  a  rough  examination  of  the  dredged  channel  and  con- 
tingencies pertaining  to  the  maintenance  of  the  improvement. 
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APPROPRIATrONS. 

Previous  projects  (see  H.  Doe.  No.  1491,  63d  Cong.,  3<1  sess.,  p.  529)-  $80,200.00 

Present  project : 

Sept.   19,   1890 $25,000.00 

July  13,  1892 10,000.00 

Aug.  18,  1894 . 7.500.00 

June  3,   189(5 7,500.00 

Mar.   3,   1899 7,500.00 

June  13.  1902  (allotteil  Auf?.  5.  1902) 10.500.00 

Apr.  28,  19(M  (allotted  Sept.  13,  1904) 1,956.35 

Mar.  3,  1905  (allotted  July  20,  iga'i) 8,500.00 

Mar.  2,  1907  (allotted  Mar.  29,  1907) 21,100.00 

June  25,   1910 _- 1,600.00 

July    25,    1912 5.000.00 

.July  27,  1916 5,000.00 

111.  156. 85 

Total  of  all  appropriations  and  allotments 191,356.35 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 2,000.00 

Grand    total 189,356.35 

Receipts  from  sales,  etc.,  $4. 


11.  MATTITUCK  HARBOR,  N.  Y. 
OPERATIONS  DURFNG  THE  FISCAL  TEAR. 

None.  Proposals  for  dredging  shoals  which  have  formed  in  the 
entrance  channels  were  invited  by  advertisement,  bids  to  be  opened 
JuW  24, 1920. 

The  expenditures,  amounting  to  $248,  were  in  the  payment  of 
the  cost  of  a  survey  of  the  creek  from  the  mouth  to  the  site  of  the 
old  mill  dam  now  marked  by  a  drawbridge  at  WaterviUe,  approxi- 
mately 1  mile  above  the  mouthy  and  of  office  expenses  and  contin- 
gencies pertaining  to  the  work. 


APPROPRIATIONS. 

Present  project: 

June  3,  1890 $10,000 

Mar.  3.  1899 5,000 

Mar.  3,  1905  (allotted  July  20,  1905) 20,000 

Mar.  2,  1907  (allotteil  Mar.  29,  1907) 40,000 

Mar.  3,  1909  (allotted  Apr.  9,  1909) 6,000 

June  25,  1910  (allotted  Aug.  8,  1910) 23,750 

July  25,  1912 10.000 

Mar.  4,  1913 10,000 

July  18,  1918 5,000 

Total  of  all  appropriations  and  allotments 120,760 

Receipts  from  sales,  etc.,  $13.96. 


12.  GREAT  SOUTH  BAY,  N.  Y. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.    A  rough  examination  of  the  dredged  channel  was  made  at 
a  cost  of  $15.75.    There  were  no  expenditures. 
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APPROPRIATIONS. 

PrevtouB  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  460) $40,000 

Preeent  project: 

June  13,  1902 $66,000 

Mar.  3,  1905 - 2,000 

Mar.  2.  1907 2,000 

Mar.  3,  1909 3,000 

June  25.  1910 50,000 

Mar.  4,  1913 5,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 5,000 

133,000 

Total  of  all  aM>roprlatlons  and  allotments 173,000 

Receipts  from  sales,  etc.,  $184.17. 


13.  BROWNS  OnEKK,  N.  Y. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.     No  funds  were  available. 


APPROPRIATIONS. 
Present  project: 

Sept.  19,  1890 $12,000 

July  13, 1892 5, 000 

Aug.  18, 1894 4, 000 

June  3, 1896 4, 000 

Mar.  3,  1899 3,000 

Mar.  3.  1905 -< 3, 000 

Mar.  2,  1907 5,000 

JuDe  25. 1910 : 3, 000 

Mar.  4, 1913 10, 000 

Mar.  4,  1915  (allotted  Apr.  2, 1915) -' 2,  000 

Total  of  all  appropriations  and  allotments 51.000 

Receipts  from  sales,  etc.,  $2.38. 


14.  JAMAICA  BAY.  N.  Y. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.  The  Government  plant  adapted  to  work  in  the  entrance 
channel  was  employed  on  more  urgent  work  elsewhere  and  the  city 
of  New  York  was  not  prepared  to  prosecute  work  in  the  main  interior 
channel  in  accordance  with  the  terms  of  the  adopted  project. 

On  November  29^  1919,  a  report  was  submitted  on  the  reexamination 
of  the  project  for  improvement  in  accordance  with  the  requirements 
of  a  resolution  of  the  Committee  on  Rivers  and  Harbors,  House  of 
Representatives,  dated  October  8,  1919. 

The  expenditures,  amoimting  to  $2,389.70,  were  in  the  payment  of 
the  cost  of  a  survey,  offices  expenses,  and  contingencies  pertaining  to 
the  maintenance  of  the  improvement. 
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APPROPRIATIONS. 

Prior  to  present  project  (see  H.  Doc.  No.  1491,  63d  CJong., 

3d  sess.,  p.  470  and  p.  419,  "  Canarsle  Bay  ") $.S5.  210. 00 

Nov.  30,  1912,  transferred  to  Huntington  Harbor,  N.  V  __      2. 916. 19 

•- $82,  29S.  81 

Pre.sent  project: 

June  25, 1910 250,  500.  00 

July  25,  1912 300,000.00 

Mar.  4,  1913 300,000.00 

Total 850, 500. 00 

Transferred  under  river  and  harbor  act  of  Mar. 

4, 1915 150,  000.  00 

700, 500.  00 

Net  total r 782.793.81 

Receipts  from  sales,  etc..  .$195.18. 


15.  SHEEPSHKAD  BAY,  N.  Y. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.    Work  of  maintenance  was  not  necessary.    An  examination 
of  the  dredged  channel  was  made  by  sounding,  at  a  cost  of  $88.33. 


APPROrRIATIONS. 

Previous  projt'cts  (see  H.  Doc.  No.  1491,  (53d  ikmii.,  3d  sess.,  p.  554)  _.-     $2«,  (KH> 

Present   project : 

July  25,  1912 $13,600 

Mar.  4,  1915_._    5,000 

18,000 


Total  of  all  appropriations  and  allotments _.   _     44, 6(K) 

Receipts  from  sales,  etc.,  $3.70. 


16.  NEW  YOKK  HARBOR :  AMBROSE,  MAIN  SHIP,  BAYSIDE,  AND  OED- 
NKY  CHANNELS,  INCLUDING  UPPER  BAY  (ANCHOFiAGE  CHANNEL) 
AND  CRAVEN  SHOAL,  AND  (^HANNEL  BETWEEN  STATEN  ISLAND 
AND  HOFFMAN  AND  SWINBURNE  ISLANDS. 

OPERATIONS  DURING  THE   FISCAL  YEAR. 

The  entrance  channels  have  been  completed.  In  testing  pmnps  on 
the  Raritarij  6,567  cubic  yards  of  material,  bin  measurement,  were 
removed  from  Ambrose  Channel,  at  a  cost  of  $1,108.32,  and  9,724 
cubic  yards  were  removed  from  Gedney  Channel,  at  a  cost  of 
$2,110.77,  both  chargeable  to  maintenance. 

Seagoing  dredges  Raritan  and  Atlantic  were  operating  under  lease 
to  the  Hudson  River  Channel  improvement  up  to  May  1,  1920,  when 
the  Raritan  was  transferred  to  the  Upper  Bay  Channel,  opposite  the 
anchorage  grounds,  and  the  Atlantic  was  transferred  to  Craven  Shoal 
for  work  there.  Up  to  the  close  of  the  fiscal  year  the  Raritan  had 
removed  and  disposed  of  239,347  cubic  yards  of  material,  bin  measure- 
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meut,  at  a  cost  of  $48,701.47,  and  the  Atlantic  had  removed  and  dis- 
posed of  185,071  cubic  yards  of  material,  bin  measurement,  at  a  cost 
of  $49a5:>.30— unit  costs  of  $().2()4  and  ^O/iOo,  res|>ectively. 

Contract  was  entered  into  on  December  (>,  1919,  with  P.  Sanford 
Koss  for  dredgrin*?  in  the  channel  between  Staten  Island  and  Hoff- 
man and  Swinburne  Islands;  active  oi)erations  were  commenced 
Deceml>er  20,  1919.  Interference  l>v  ice  floes  and  unusually  severe 
winter  conditions  caused  the  suspension  on  January  17,  1920,  of  work 
which  was  not  resumed  until  April  5,  1920.  At  the  close  of  the  fiscal 
year  6,300  feet  in  length  of  channel,  extending  southward  from  the 
northern  limits  of  the  adopted  improvement,  had  l>een  dredged  to 
project  width  and  depth.  There  were  removed  and  disposed  of  in 
this  w^ork  234,449.1  cubic  yards  of  material,  consisting  of  sand,  mixed 
with  a  small  percentage  of  mud  and  gravel,  at  a  cost  of  $46,857.68. 

Drift  material  removed  from  the  tower  Bay,  Narrows,  and  Upper 
Bay  opposite  anchorage  grounds  amounted  to  158,785  cubic  leet; 
the  cost  of  removal  was  $13,073.23.  Details  are  given  in  report  on 
**  Collet  tion  and  removal  of  drift/'  printed  on  page  2173  of  this  report. 

The  map  of  the  survey  of  Ambrose  Channel,  made  in  June,  1919, 
was  completed.  It  shows  that  the  project  depth  of  the  channel  has 
not  only  been  maintained,  but  that  there  has  been  an  increase  in 
depth  in  some  parts. 

CONTRACT  IN  FORCE. 


OoDtnctor:  P.  Sanford  Rom  (Inc.). 

Bate  of  contract:  December  <!»  1919. 

Date  of  ai^roval:  December  11«  1919. 

Bate  fixed  for  commencement :  January  12,  1920. 

Date  fixed  for  completion :  July  12,  1920. 

Amount  of  contract :  O^H^OOO  cubic  yards,  place  measurement,  of  dredging. 

Vnit  pricen :  |0.1C8  per  cubic  yard,  place  measurement  Bowlders  and  frag- 
ments of  rock  exceeding  1  cubic  yard  up  to  and  including  3  cubic  yards  in  size, 
if  wholly  reiuovtHl,  |8  per  cubic  yard ;  bowlders  and  fragments  of  rock  exceed- 
ing 3  cubic  yards,  if  wholly  removed,  |10  per  cubic  yard. 

Completed  to  .Tune  30,  1020:  About  44  per  cent. 


APFKOPRIATIONS. 


AppUcatioiu.                                                        Date.        1  Amount. 

'  '  "  I 

For  Gednev  and  Main  Ship  Channels  and  maintonanec,  prior  to  I)cc.  31, 

1902  (as  per  H.  Doc.  No.  i4M.<W<l  (  ong. , :Jd  .sess. ,  p.  Sm) $2,061,530.00 

For  maintenance  allotted—  I 

Sept.  2. 1W3,  firom  emergency  appropriation Juno    6, 1900  \  I,  fiOO. 00 

Mav  21 ,  1904.  from  freneral  appropriation  for  repair  and  mainioniince. ....  A pr.  28, 1901  15, 0(X).  00 

Jan.  26. 1905,  from  general  appropriat  ion  for  repair  and  maintetiance do 15,000.00 

For  maintenance '  .Mar.    S.IOO.^  7.5,000.00 

Do !  Mar.     2,1907-  125,000.0») 

Do Mar.     3,1009  100,000.00 

For  maintenance,  including  Ambrow  (  hannel June  25, 1910  <  200,000.00 

Fob.  27,1911  100,000.00 

July   2:>,1912  I  200,000.00 

.  Mar.     4,l9n  \  200.000.00 

,  July   27,1916  '  40,000.00 

For  maintenance  of  eilranoe  channels,  [orremoylng  (  raven  Shoal  and  for 

Improvement  of  anchorage  channel Aug.    .S,19I7  10,000.00 

For  maintenance  of  entrance  channels. and  for  improvement  of  (raven  '. 

SboaU  hannel  and  Anchorage  (hannel ■  Mar.    2.1919  :100,000.00 

Total  of  appropriations ' 3, 473 ,  030.  ori 

Amount  withdrawn  and  allotted  elsewhere  (act  of  Mar.  4, 1915) :«)0,000.00 

Net  total 3,173,030.00 
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Applications. 


Date. 


t 


For  East  (Ambrose)  Channel  dredging i  Mar. 

Do I  Mar. 

Do I  June 

Do I  Mar. 

Do Apr. 

Do !  Mar. 

Do I  Juno 

Do I  Mar. 


Do.. 
Do.. 
Do.. 


May 

Mar. 

!  Juno 


3,1899 

3,1901 
28,1902 

3,1903 
28,1904 

3,1905 
30,1906 

4,1907 
27,1908 

4,1909 
25, 1910 


Total  of  appropriations 

Amount  withdrawn  and  allotted  elsewhere  (act  of  Mar.  4, 1915) . 


Total. 


Channel  between  Btaten  Island  and  Hoffman  and  Swinburne  Islands: 

Act  Aug.  8, 1917 

Act  July  18, 1918 


Total 

Receipts  f^om  sales,  etc.,  SI  ,567,456.95.' 


Amount. 


11,000,000.00 

130,000.00 

1 1251 000. 00- 

733,000.00^ 

50,000.00 

'696,530.88 

265,000.00 

470,000.00 

683,490.00 

627, 000.  oa 

324,510.00- 


5,104,530.88 
180,000.00 


4,924,530. 8J( 


50,000.00 
75,000.00 


125, 000. 00- 


>  Appropriation  $150,000,  of  which  S25,000  was  diverted  to  removal  of  rock  off  Pier  A. 

*  Approp^tlon  S715,510,  of  which  S18,979.12  was  diverted  to  removal  of  rock  ofT  l^er  A. 

*  Includes  11,283,067.80  reimbursed  on  acooimt  of  maintenance  and  operation  of  dredges  leased  to  o'her 
works. 


17.  NEW  YORK  HARBOR— CONEY  ISLAND  CHANNEL. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  dredging  was  done.  The  channel  already  dredged  meets,  to  a 
reasonable  degree,  the  needs  of  existing  traffic.  The  last  examination 
of  the  dredged  channel,  made  in  1916,  indicated  no  notable  changes. 
The  expenditures,  amounting  to  $5.28,  were  in  part  payment  of  office 
expenses  and  contingencies. 


APPROPRIATIONS. 

June  28,  1906  (survey) .$10,000 

Mar.  2,  1907 188,300 

Total  appropriations 198,300 

Transferred  under  authority  of  act  of  Mar.  4,  1915 74,000 

Total 11>4.3<X> 

Receipts  from  sales,  etc.,  $7.77. 


18.   NEW  YORK  HARBOR— BAY   RIDGE   AND   RED   HOOK   CHANNELS. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.  The  seagoing  dredges  it  is  proposed  to  use  in  prosecuting 
this  work  were  employed  on  urgent  work  elsewhere. 

There  were  removed  28,910  cubic  feet  of  drift,  at  a  cost  of  $1,752.76. 
(See  report  on  that  subject,  p.  2173.) 
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APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1401,  63d  Cong.,  8d  sess.,  p.  507), 

including  $75,000  (estimated)  applied  to  Buttermilk  Channel *  $1,246, 100 

Present  project: 

Mar.  3,  1890 , $100,000 

June  6,  1900 262,000 

Mar.  3,  1901 140,000 

June  28,  1902 100, 000 

Mar.  3,  1903 272,000 

Apr.    28,    1904 175,000 

Mar.  3,  1905 200,000 

June  30,  1906 250,000 

Mar.  4,  1907 1 200,000 

Mar.  4,  1909 310,000 

June  25,  1910 250,000 

Mar.  4,  1911 241,000 

Mar.  4,  1913 300,000 

Oct  2,  1914  (allotted  Oct.  7,  1914) 150.000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 125, 000 

.July  27,  1916 150,000 

'3,225,000 

Total  of  all  appropriations  and  allotments 4,471,100 

Receipts  from  sales,  etc.,  $26,310.13. 


19.   NEW  YORK  HARBOR— GO WANUS  CREEK  CHANNEL. 
OPERATIONS  DURING  THE  FISCAL  fZEAR. 

None.  No  funds  were  available  until  June  10, 1920,  on  which  date 
an  allotment  of  $40,000  was  made  from  the  funds  appropriated  by 
the  river  and  harbor  act  of  June  5, 1920,  to  be  expended  in  prosecut- 
ing necessary  work  of  maintenance.  It  is  expected  that  proposals 
for  doing  the  work  will  be  invited  by  advertisement  late  in  August 
or  early  m  September,  next. 


APPROPRIATIONS. 

-^propriatlons  prior  lo  Mar.  4,  1915  (see  H.  Doc.  No.  1491,  63d 

rong.,  3d  sess.,  p.  507) * $145, 000. 00 

Mar.  4,  1913  (allotted  Mar.  15,  1915) * 3, 228. 76 

June  5,  1920  (allotted  June  10,  1920) 40,000.00 

Total  of  appropriations 188, 228.  76 


20.  BAST  RIVER,  N.  Y. 

operations  during  the  fiscal  year. 

(a)  battery  to  throgs  neck. 

Operations  under  contract  with  Eugene  Breymann  for  deepening 
the  Diamond  Eeef  section  of  the  river  were  continued  until  January 


-  -    .  -^,^, Bay  channels  and  applied  to 

Gowanus  Creek. 

^Allotment   of   $4,000,  of  which  1771.24  was  returned  to  the  Treasury   to  credit   of 
aroroprlatkHi. 
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6,  1920,  on  which  date  the  contractor's  dredge  Eugene  was  sunk  by 
collision.  Considerable  difficulty  and  delays  from  various  causes 
were  experienced  in  raising  the  dredge ;  it  was  finally  delivered  at  a 
shipyard  for  repairs,  which  will  probably  not  be  completed  until 
about  September  next.  Unless  the  contractor  can  secure  another 
dredge  in  the  meantime,  work  under  the  contract  will  not  be  resumed 
until  then.  There  were  removed  and  disposed  of  up  to  the  date  of 
collision  134,819.7  cubic  yards  of  material  other  than  rock  and  94.7^ 
cubic  j^ards  of  bowlders,  at  a  cost  of  $113,423.97,  including  the  cost 
of  engineering  and  superintendence  and  the  cost  of  examining  the 
dredged  area  By  sounding  and  sweeping. 

Drilling  and  blasting  operations  under  contract  with  the  New- 
Jersey  Shipbuilding  &  Dredging  Co.  for  the  removal  of  ledge  rock 
overlying  the  rapiatransit  tunnel  connecting  Old  Slip,  Manhattan,, 
with  Clark  Street,  Brooklyn,  to  a  depth  of  40  feet  at  mean  low  water^ 
were  commenced  on  November  1,  1919;  on  November  7  the  drill 
boat  was  collided  with  and  withdrawn  for  repairs.  Successive  colli- 
sions, each  of  which  necessitated  the  withdrawal  of  the  drill  boat 
for  extensive  repairs,  caused  suspensions  of  operations  from  Novem- 
ber 7,  1919,  to  December  13,  1919 ;  December  16,  1919.  to  April  1,. 
1920 ;  and  April  2, 1920,  to  the  end  of  the  fiscal  year.  Active  opera- 
tions had  not  been  resumed  when  the  last  two  collisions,  those  of  De- 
cember 16, 1919,  and  April  2,  1920,  occurred.  But  12  holes  covering 
an  area  of  approximately  1,200  square  feet  were  drilled  and  blastea 
under  this  contract  d\iring  the  year.  No  payments  have  been  made 
to  the  contractor;  expenditures  amounting  to  $1,561.34  were  in  pay- 
ment of  engineering,  superintendence,  and  contingencies. 

Under  contract  with  the  Bowers  Southern  Dredging  Co.  for 
dredging  in  Shell  Reef  between  Grand  and  East  Fifteenth  Streets 
to  a  depth  of  25  feet  at  mean  low  water,  a  section  of  the  reef  4,900 
feet  long  and  varying  from  100  to  200  feet  in  width,  extending  from 
Delancey  Street  at  the  Williamsburg  Bridge  to  East  Fifteenth  Street, 
immediately  adjacent  to  the  pierhead  line,  was  excavated  to  the  re- 
quired depth  except  at  three  points,  where  small  areas  of  ledge  rock 
prevented  excavation  to  that  depth.  There  were  removed  and  dis- 
posed of  204,076  cubic  yards  of  material  other  than  rock  and  374.83 
cubic  yards  of  bowlders"  at  a  cost  of  $218,935.56. 

Under  contract  with  Eugene  Breymann  for  dredging  in  Shell  Reef 
between  East  Fifteenth  and  East  Twenty-sixth  Streets  approxi- 
mately 3,400  feet  in  length  of  the  reef  was  deepened  to  25  feet  at 
mean  low  water  for  widths  varying  from  150  to  800  feet  extending 
out  from  the  pierhead  line,  except  at  two  points  where  small  areas  of 
rock  project  above  the  plane  of  required  depth.  Active  operations 
were  suspended  from  September  20,  1919,  to  November  17.  1919,  for 
the  purpose  of  repairing  the  dredge.  Operations  were  again  sus- 
pended on  February  6,  1920,  due  to  interference  by  ice  floes  and 
severe  weather  conditions;  advantage  was  taken  at  this  time  of  the 
opportunity  to  make  extensive  repairs  to  the  dredge,  which  did  not 
resume  active  operations  until  June  7,  1920.  There  were  removed 
and  disposed  of  during  the  year  144,857  cubic  yards  of  material 
other  than  rock  and  47.95  cubic  yards  of  bowlders,  at  a  cost  of 
$145,901.28. 
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rnder  contract  with  The  Arundel  Corporation  for  excavating  a 
channel  40  feet  deep  at  mean  low  water  and  600  feet  wide  off  the 
mouth  of  Newtown  Creek  by  dredging  and  rock  removal,  active  oper- 
ations had  not  been  commenced  at  the  close  of  the  fiscal  year.  Consid- 
erable delay  was  experienced  by  the  contractor  in  transferring  his 
plant  to  New  York  City,  where  it  arrived  April  26,  1920.  Since  its 
arrival  it  has  been  undergoing  extensive  repairs  and  modifications; 
these  have  been  completed  and  it  is  expected  work  under  the  contract 
will  be  commenced  in  a  few  days. 

Under  contract  with  the  >few  Jersey  Slimbuilding  &  Dredging 
Co.  for  excavating  an  emergency  channel  in  Hell  Gate  35  feet  deep  at 
mean  low  water,  104,946  square  feet  of  area  were  drilled  and  blasted 
and  117,814  square  feet  of  area  were  dredged  to  the  required  depth; 
this  depth  already  existed  in  part  of  the  area  covered  by  the  dredge 
and  is  included  in  the  foregoing  figures  representing  the  areas  drilled 
and  blasted  and  dredged.  There  were  removed  by  dredging  and  dis- 
posed of  21,604  cubic  yards  of  rock,  scow  measurement.  No  pay- 
ments were  made  to  the  contractor  prior  to  July  1,  1919.  ITp  to 
July  1,  1920,  drilling  and  blasting  had  l)een  completed  over  an  area 
of  162,946  square  feet  and  dredging  had  been  completed  over  an  area 
of  151,814  square  feet,  at  a  cost  of  $518,174.58.  In  prosecuting  this 
work,  drilling  and  blasting  operations  were  susi>ended  from  August 
2,  1919,  t4>  September  8,  1919,  due  to  a  collision  which  necessitated 
extensive  repairs  to  the  drill  boat,  and  on  October  28,  1919,  the  boat 
was  transferred  to  other  work  off  Old  Slip  in  the  East  River  under 
a  contract  for  dredging  and  rock  removal  with  the  same  company 
at  that  locality.  lJi>on  the  completion  of  the  repairs  necessitated  by 
the  last  collision  off  Old  Slip  (see  report  pertaining  to  that  localitv) 
the  drill  boat  resumed  operations  in  Hell  (Jatc  on  June  12,  1920.  On 
June  2,  1920,  the  dredge,  having  completed  the  removal  of  all  rock 
previously  drilled  and  blaste<l,  was  transferred  to  the  site  of  the 
work  off  Barretto  Point  included  in  a  contract  with  the  same  com- 
pany. 

Tne  contract  for  work  off  Barretto  Point  provided  for  the  re- 
moval of  rocks  and  reefs  to  a  depth  of  40  feet  at  mean  low  water. 
Drilling  and  blasting  operations  were  commenced  April  24,  1920, 
and  on  Mav  1.  1920,  the  drill  boat  was  sunk  by  collision;  it  was 
raised  on  Afay  29,  1920,  and  removed.    On  June  12,  1920,  the  dredge 

Breviously  at  work  in  Hell  (late  arrived  at  the  site  of  the  work  off 
arretto  Point  and  commenced  active  operations  on  June  15,  1920. 
There  were  removed  and  disposed  of  during  the  year  SO.l  cubic 
yards  of  rock,  place  measurement,  at  a  cost  of  $3,309.06.  The  work 
<Ione  was  confined  to  the  removal  of  an  isolated  rock  and  the  re- 
moval of  part  of  the  material  overlying  scattered  rock  shoals. 

Work  under  emergency  contract  for  the  lease  of  plant  to  be  oper- 
ated in  removing  a  nest  of  bowlders,  some  of  which  were  too  large 
for  removal  by  dredging  machines,  in  progress  on  June  30,  1919, 
was  completed  Julv  7,  1919.  During  the  fiscal  vear  there  were  re- 
moved and  disposed  of  29.16  cubic  yards  of  bowlciers,  making  a  total 
of  93.57  cubic  yards  removed  under  the  lease  at  a  cost  of  $4,563,  of 
which  amount  $2,090.50  was  expended  during  this  fiscal  year.  An 
examination  of  the  river  bottom  made  after  the  completion  of  the 
work  showed  that  a  depth  of  40  feet  and  over  existed  over  the  whole 
of  the  area  previously  covered  by  the  nest  of  bowlders. 
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Experience  has  demonstrated  that,  due  to  swift  currents  and 
highly  congested  traffic  conditions  in  Hell  Gate  and  in  other  parts' 
of  the  river,  it  is  impracticable  to  prosecute  rock  removal  operations 
by  the  use  of  plant  of  the  desi^  ordinarily  used  in  this  class  of 
work.  Plant  of  suitable  design  is  not  owned  by  the  United  States, 
and  the  amount  of  such  plant  owned  or  controlled  by  contractors  is 
very  limited.  It  has  accordingly  been  decided  to  construct  a  rock 
removal  plant  capable  of  successful  operation  under  the  conditions 
mentioned.  Contract  was  entered  into  with  Victor  R.  Browning  & 
Co.  on  June  10,  1920,  for  the  construction  of  a  dipper  dredge,  work 
on  which  has  been  commenced.  Plans  and  specifications  for  a  rock 
drilling  plant  of  special  design  have  been  practically  completed. 
It  is  expected  that  the  complete  rock  removal  plant,  consisting  of 
dredge,  drill  boat,  scows  and  auxiliaries,  will  be  placed  in  commis- 
sion oefore  the  close  of  the  fiscal  year  ending  June  30,  1921,  The' 
expenditures,  amounting  to  $9,130.40,  were  in  j>ayment  of  the  cost 
of  engineering  and  contingencies. 

A  towboat,  the  Major  Frazer,  purchased  from  United  States 
Shipping  Board,  arrived  at  Now  York  City  April  29,  1920;  its  cost, 
delivered,  amounted  to  $99,885.35.  This  boat  is  to  form  part  of  the 
rock  removal  plant;  in  the  meantime  it  has  been  leased,  under  date 
of  June  8,  1920,  to  the  Bowers  Southern  Dredging  Co.,  at  a  rental 
rate  of  $71.25  per  calendar  day.  The  boat  is  useaby  the  dredging 
company  in  towing  material  dredged  under  its  contract  with  the 
United  States  for  work  on  Shell  Beef. 

The  following  field  work  was  done  by  the  use  of  Government  plant 
and  the  hire  of  labor : 

{a)  48,020  cubic  feet  of  drift  were  removed  at  a  cost  of  $5,122.45. 
(Se^  report  on  that  subject,  p.  2173.) 

(6)  Tidal  and  current  phenomena  were  investigated  at  a  cost  t»f 
$2,081.07. 

(c)  Surveys  to  locate  reported. obstructions,  to  secure  data  needeil 
in  preparing  plans  for  the  projected  40-foot  channel  and  for  deepen- 
ing-the  approaches  to  wharves  were  carried  on  at  a  cost  of  $109,876.83. 

Rapid  progress  on  survey  work  in  the  East  River  can  not  be  made 
owing  to  the  swift  currents  and  to  the  congested  traffic  conditions. 
Also  a  number  of  rock  pinnacles  having  been  struck  in  recent  years 
by  deep-draft  vessels  in  unlooked  for  localities,  and  the  existence  of 
others  having  been  disclosed  by  survey,  it  is  necessary  to  examine  the 
whole  of  the  areas  to  be  deepened  under  the  adopted  project  both  by 
sweeping  and  by  boring.  The  survey  work  is  now  conniied  to  that 
necessary  in  connection  with  contract  work  and  to  4§wed|H.ng  areas 
included  in  the  project  for  improvement  with  a  view  of  loAiting  un- 
charted obstructions  which,  when  found,  are  examined  by  soundings 
and  probings. 

Data  pertaining  to  terminal  and  transfer  facilities  required  by  the 
river  and  harbor  act  of  July  18,  1918,  were  collected  and  compiled 
and  the  report  thereon  submitted  March  27,  1920. 

Property  of  the  United  States  pertaining  to  the  two  districts  of 
New  York  City  was  cared  for  by  a  storekeeper  and  watchmen,  the 
cost/)f  which  was  paid  pro  rata  irom  funds  appropriated  for  works 
of  river  and  harbor  improvements  in  these  districts. 
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CONTRACTS  IN  FORCE. 
DHED01NG. 

Contractor :  Kugene  BreymaDii. 

Date  of  contract :  January  29,  1918. 

Date  of  approval :  February  7,  1918. 

Date  fixed  for  commencement :  March  30,  1918. 

Date  fixed  for  completion :  To  be  prosecuted  at  a  rate  of  150,000  cubic  yards 
per  month.     Time  limit  waived. 

Amount  of  contract :  831,000  cubic  yards,  scow  measurement,  of*  dredging,  in 
channel  from  deep  water  in  the  Upper  Bay  to  deep  water  in  the  East  River  off 
Old  Slip,  exclusive*  of  aUowable  overdeptbs. 

Unit  price :  65  cents  per  cubic  yard,  scow  measurement.  Bowlders  one-half 
cubic  yard  to  3  cubic  yards  in  size,  $6  per  cubic  yard;  over  3  cubic  yards,  $8 
per  cubic  yard. 

Completed  to  June  30,  1920:  About  f>5  per  cent. 

Contractor:  Eugeue  Breymanu. 

Date  of  contract:  December  23,  1918. 

Date  of  approval:  January  25,  1919. 

Date  fixed  for  c*ommencement :  February  14,  1919 ;  waiveil. 

Date  fixed  for  completion :  November  13,  1919 ;  waived. 

Amount  of  contract :  283,000  cubic  yards,  scow  measurement,  of  dredging.  In 
Shell  Reef,  between  East  Fifteenth  and  East  Twenty-sixth  Streets. 

Unit  price :  $0.99  per  cubic  yard,  scow  measurement.  Bowlders  over  1  cubic 
yard  up  to  and  including  3  cubic  yards  in  size,  $8  per  cubic  yard ;  over  3  cubic 
yards,  |lO  per  cubic  yard. 

Completed  to  June  30,  1920 :  About  62  per  cent. 

i;ontractor :  Bowers  Southern  Dredging  Co. 

Date  of  contract :  July  11, 1919. 

Date  of  approval:  July  22,  1919. 

Date  fixed  for  commencement :  August  28,  1919. 

Date  fixed  for  completion :  January  27, 1921. 

Amount  of  contract :  575,000  cubic  yards,  scow  measurement,  of  dredging,  in 
Shell  Reef,  between  Grand  and  East  Fifteenth  Streets. 

Unit  prices:  $1.02  per  cubic  yard,  scow  measurement.  Bowlders  over  1 
cubic  yard  up  to  and  including  3  cubic  yards  in  size,  $8  per  cubic  yard ;  over  3 
cubic  yards,  $10  per  cubic  yard. 

Completed  to  June  30, 1920 :  About  35  per  cent. 

ROOK   BS^MOVAL. 

Contractor :  New  Jersey  Shipbuilding  &  Dre<lglng  Co. 

Date  of  contract :  March  30, 1918. 

Date  of  approval :  May  4, 1918. 

Date  of  commencement :  May  24,  1918. 

Date  fixed  for  completion :  July  24,  1920 ;  waived. 

Amount  of  contract :  311,000  square  feet  of  area  to  be  deepened  in  Hell  Gate 
to  36  feet  at  mean  low  water  by  dredging  and  rock  removal. 

Unit  price :  $3.20  per  square  foot  of  area  cleared  to  depth. 

c:ompleted  to  June  30,  1920 :  About  52  per  cent  of  drilling  and  blasting  and 
49  per  cent  of  dredging. 

Supplemental  agreement  modifying  paragraph  17  of  the  specifications  as  to 
payments  was  entered  into  August  16,  1919,  and  approved  August  21,  1919. 

DKEDGINO  AND  ROCK  BEMOVAL. 

<3ontractor :  New  Jej;;sey  Shipbuilding  &  Dredging  Co. 

Date  of  contract :  September  2, 1919. 

Date  of  approval :  September  19, 1919. 

Date  fixed  for  commencement :  November  24,  1919. 

Date  fixed  for  completion :  November  24, 1921. 
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Amount  of  contract :  21,831  cubic  yards  of  ledge  rock  and  overlying  materia^ 
place  measurement,  off  Old  Slip. 

Unit  price :  $29.60  per  cubic  yard,  place  measurement 

Completed  to  June  30,  1920 :  But  12  holes  had  been  drilled  and  blasted  wheo 
plant  was  withdrawn  for  extensive  repairs  made  necessarj'  by  heavy  collisions. 
Work  had  not  been  resumed  at  the  close  of  the  fiscal  year. 

Contractor :  The  Arundel  Corporation. 

Date  of  contract :  December  30,  1919. 

Date  of  approval :  January  10, 1920. 

Date  fixed  for  commencement :  March  14,  1920 ;  waived. 

Date  fixed  for  completion :  September  14,  1921 ;  waived  to  October  14,  1921. 

Amount  of  contract :  60,500  cubic  yards,  place  measurement,  of  material  other 
than  rock,  and  12,200  cubic  yards,  place  measurement,  of  ledge  rock  off  Newtown 
Greek. 

Unit  prices:  Material  other  than  rock,  $3.90  per  cubic  yard,  place  measure- 
ment ;  ledge  rock,  $37  per  cubic  yard,  place  measurement. 

Completed  to  June  30,  1920 :  Work  not  yet  commenced. 

Contractor:  New  Jersey  Shipbuilding  &  Dr»^dginp:  Co. 

Date  of  contract:  Fel)ruary  10,  1920. 

Date  of  approval :  March  1,  1920. 

Date  fixed  for  commencement :  May  9,  1920. 

Date  fixed  for  completion :  May  9,  1922. 

Amount  of  contract :  18,500  cubic  yards,  place  measurement,  of  material  other 
than  rock,  and  19,600  cubic  yards,  place  measurement,  of  ledge  rock,  off  Bar- 
retto  Point. 

Unit  prices:  Material  other  than  rock,  $2.90  per  cubic  yard,  place  measure- 
ment ;  ledge  rock,  $32.32  per  cubic  yard,  place  measurement. 

Completed  to  June  30,  1020 :  r^rillinj?  and  blasting,  0.1  ^per  cent ;  dredging, 
1  per  cent. 

LKASK   OF   PLANT. 

Contractor:  Merritt  &  Cliai)inan  Derrick  &  Wrecking  Co. 
Date  of  contract:  December  11,  1918. 

Emergency  contract  for  the  hire  of  plant  to  be  used  in  the  removal  of  a  nest 
of  large  bowlders  in  vicinity  of  Coenties  Ileef ;  estimated  cost,  $5,000. 
Completed:  July  7,  1919. 

OONSTKirCTION  OF  DREDGE. 

Contractor:  Victor  R.  Browning  &  Co. 

Date  of  contract:  June  10,  1920. 

Date  of  approval :  June  22,  1920. 

Date  fixed  for  completion :  April  25,  1921. 

Amount  of  contract :  $606,000. 

Completed  to  June  30,  1920:  0.1  per  cent. 


.\I»PR()PRIATION8. 

By  other  than  river  and  harbor  acts  prior  to  1852_      $13, 861. 59 
Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong., 

3d  sess.,  p.  446) 6,225,357.45 

$6,  289. 210. 04 

Existing  project: 

Oct.  2,  1914  (allotted  Mar.  28,  1918) 135,308,08 

July  27,  1916 200,000.00 

June  12,  1917  (sundry  civil  act) 200,000.00 

Aug.  8,  1917 1,250,000.00 

July  1,  1918  (sundry  civil  act) 300,000.00 

July  18.  1918 2,200.000.00 

Mar  2.  1919 4.000.000.00 

8,285,308.08 

Total 14,524.527.07 

Receipts  from  sales,  etc.,  $16,480.64. 
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(b)  coentieh  reef. 

Under  the  contract  with  the  Great  Lakes  Dredge  &  Dock  Co.  for 
the  removal  of  Coenties  Reef  by  the  United  States  to  a  depth  of  1^5 
feet  below  mean  low  water,  and  by  the  city  of  New  York  below  that 
depth  to  a  depth  of  40  feet  the  contractor  withdrew  his  drilling  plant 
on  Jmie  14,  1918,  in  the  belief  that  all  drilling  and  blasting  opera- 
tions, had  been  completed;  this  will  not  be  Imown  definitely  until 
further  dredging  is  done.  The  dredge  had  been  withdrawn  xor  em- 
ployment elsewhere  on  war-emergencj'  work  during  the  time  drilling 
and  blasting  operations  were  in  progress  on  the  reef.  Dredging  op- 
erations have  not  been  resumed  since  then,  pending  adjustment  of 
the  contractor's  claims  for  additional  compensation  under  the  laws 
of  the  United  States  and  the  State  of  New  York.  It  is  expected 
that  a  satisfactory  settlement  of  these  claims  will  be  reached  shortly. 

An  examination  of  the  area  covered  by  the  work  was  made  by 
sounding  and  sweeping  to  ascertain  the  depth  available  for  naviga- 
tion; the  least  depth  disclosed  by  the  sweep  was  30.7  feet;  the  gen- 
eral depth,  however,  exceeded  this  up  to  40  feet  and  over  below 
mean  low  water.    The  cost  of  this  work  was  $980.35. 

cx)N  tract  in  forck. 

(>>ntractor:  Great  Lakes  Dredge  &  Dock  Co. 

Date  of  coutraot:  May  22,  ]916. 

Date  of  approval :  May  25,  1916,  by  the  Chief  of  Knglueei*s,  autl  June  8,  1916, 
by  the  city  of  New  York. 

Date  fixed  for  coramencement :  July  14,  1916* 

Dare  fixed  for  completion :  October  13,  1917 ;  time  limit  waived. 

Amount  of  contract:  Removal  of  reef  to  a  depth  of  40  feet  below  mean  low 
water  for  the  lump  gum  of  $196,900,  of  which  the  United  States  is  to  pay 
$73,678.04  for  the  removal  of  the  reef  to  a  depth  of  35  feet  below  mean  low 
water,  and  tlie  city  of  New  York  is  to  pay  $123,221.96  for  the  removal  of  the 
reef,  between  the  planes  of  Si)  and  40  feet  below  mean  low  water,  as  provided 
for  in  a  separate  contract  between  the  Great  Lakes  Dredge  &  DfK-k  Co.  and  the 
city  of  New  York. 

On  June  30,  1920,  drilling  and  blasting  oi)erations  iirobably  completi'd ; 
dredging  about  75  per  cent  completed. 


AI'PKOPKIATTONS. 

Oct-  2,  1914   (allotted  Apr.  8.  1915) '$100,6,91.97 

Mar.  4,  1913  (allotted  Apr.  8,  1915) "28,000.00 

Total - 128,691.97 

Receipts  from  .sales,  etc.,  $15.25. 


21.  WALLABOUT  CHANNEL,  N.  Y. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.     The  expenditures,  amounting  to  $17.42,  were  in  payment  of 
contingent  expenses. 

'  Allotment  of  $2e4,(M>0,  of  which  $135,308.03  was  allotted  to  East  River.  N.  T.,  Mar. 
28.1918. 

..'By  transfer,  anthorlsed  by  Joint  resolution  of  Mar.  S,  1915,  of  funds  appropriated 
Mar.  4,  1918,  for  *'  Removtag  obstructions  in  East  River  and  Hell  Gate^  N  .Y.^' 
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APPROPRIATIONS. 

Present  project:  Mar.  3,  1899 $40,000 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 3,000 

Net  total 37,000 

Ueceipts  from  sales,  etc.,  $0.50. 


22.  NEWTOWN  CUKEK,  N.  Y. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Proposals  for  dredging,  invited  by  advertisement,  were  opened 
August  29,  1919.  The  prices  bid  were  excessive;  all  bids  were  re- 
jected. 

Modified  harbor  lines  in  the  vicinity  of  Mussel  Island  were  ap- 
proved by  the  Secretary  of  War  January  21,  1920.  This  modifica- 
tion resulted  in  shifting  the  channel  provided  for  under  the  existing 
project  to  the  eastward ;  this  change  in  location  did  not  result  in  an 
increase  in  the  estimate  of-  cost  of  the  work  of  improvement  as 
adopted  by  Congress,  and  was  accordingly  approved  by  authority 
of  the  Secretary  of  War  March  22,  1920.  As  approved,  the  modified 
harbor  lines  do  not  become  effective  until  the  projected  channel  in  its 
new  location  has  been  dredged. 

In  the  work  of  drift  removal  (see  report  on  the  subject,  p.  2173), 
1,800  cubic  feet  of  drift  Avere  picked  up  and  disposed  of  at  a  cost 
of  $158.80. 

APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Gong.,  3d  sess., 

p.    506) $525,900 

.July  27,  1916 10.000 

Jiilv  18.  1918 15.000 

$550,900 

Present  project: 

Mar.  2,  1919 205,000 

Total  of  all  appropriations  and  allotments 755,900 

Ueceipts  from  sales,  etc.,  $393.17. 


23.  HARLEM  EIVER.  N.  Y. 
OPERATIONS  DURING  TIIE  FISCAL  YEAR. 

None.  AVork  of  improving  the  channel  north  of  High  Bridge 
has  been  suspended,  pending  the  transfer  of  lands  to  the  United 
States  for  right  of  way  at  Johnson's  Iron  Works  and  the  removal 
of  piers  obstructing  navigation  at  High  Bridge. 

A  public  hearing  was  held  March  20,  1920,  on  the  proposed  re- 
moval of  the  obstructing  piers  at  High  Bridge;  as  a  result  of  the 
hearing  the  city  authorities  propose  to  submit  preliminary  plans 
about  September  1,  1920,  or  earlier,  outlining  proposed  changes  in 
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the  structure,  having  in  view  modifications  which  it  is  believed  will 
provide  a  safe  and  satisfactory  channel  at  the  site  of  the  bridge. 

In  the  work  of  drift  removal  (see  report  on  that  subject,  p.  2178), 
50  cubic  feet  of  drift  were  picked  up  and  disposed  of  at  a  cost  of 
$10.67. 

Tidal  movements  in  the  Harlem  River  are  intimately  connected 
with  those  in  the  East  River  at  and  in  the  vicinity  of  Hell  Gate. 
Investigations  to  determine  tidal  phenomena  characteristic  of  the 
Harlem  were  continued  concurrently  with  •those  in  the  East  River. 
The  cost  of  this  work  amounted  to  $190. 

Data  pertaining  to  terminal  and  transfer  facilities  required  by  the 
river  and  harbor  act  of  July  18, 1918^  were  submitted  March  27, 1920. 


ArPROPRIATIONS. 

Previous  project  Oset?  U.  I>oc.  1491,  63d  Cong.,  3d  sess.,  p.  403) f21.  (X)0 

Existing  project : 

June  18.  1878 $300,000 

Mar.  3.  1879 100,000 

Aug.  11,  1888 70,000 

Sept.  19,  1890 250,000 

July  13,   1892 175,000 

Aug.  18,  1894 125,000 

June  3,  1896 125,000 

Mar.  3,  1899 100,000 

June  13,  1902 75,000 

Mar.  3,  1905 75,000 

Mar.  2,  1907 150,000 

Mar.  3,  1909  (aUotted  Apr.  3,  1909) 1 22,000 

June  25,  1910 150,000 

Feb.  27,  1911 75,000 

July  25,  1912 25,000 

Mar.  4,  1913 105,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 50,000 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 75,000 

Jnly  27,  1916 250,000 

2,297,000 

Total 2, 318, 000 

Receipts  from  sales,  etc.,  $5,641.29. 


24.  HUDSON  RIVER  CHANNEL,  NEW  YORK  HARBOR. 
OPERATIONS  DURING  FISCAL  YEAR. 

Dredging  along  the  Weehawken-Edgewater  water  front,  in  prog- 
ress on  June  30,  1919,  by  the  use  of  seagoing  dredges  Atlantic  and 
Raritan^  was  continued  up  to  and  including  December  24,  1919,  on 
which  date  the  shoal  obstructing  the  channel  previously  dredged  to 
a  width  of  250  feet  had  been  removed  and  the  remaining  300  feet  in 
width  included  in  the  project  had  been  somewhat  deepened.  Both 
dredges  were  then  transferred  to  and  commenced  the  work  of 
widening  the  channel  of  40  feet  depth  along  the  Manhattan  shore 
between  the  Batterv  and  Canal  Street.    The  funds  available  for  the 

Erosecution  of  work  on  this  project  by  the  use  of  Government  plant 
aving  been  exhausted  by  tne  1st  oi  May,  the  Raritan  was  trans- 
ferred to  the  Upper  Bay  Channel  opposite  the  Anchorage  Grounds 
(an  extension  of  the  Ambrose  Channel),  and  the  Atlantic  was  trans- 
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ferred  to  Craven  Shoal,  in  the  Lower  Bay.  The  work  done  by  these 
(Iredjijes  resulted  in  widening  the  channel  of  36  feet  depth  about 
800  feet :  no  increase  in  the  width  of  the  channel  of  40  feet  depth  had 
been  secured.  The  two  dred<^es  removed  727,511  cubic  yards  of 
material,  bin  measurement,  from  the  Weehawken-Edgewater  water 
front,  at  a  cost  of  $188,594.26,  a  unit  cost  of  25.9  cents  per  cubic 
yard,  and  740,559  cubic  yards  from  the  Battery-Canal  Street  section, 
at  a  cost  of  $184,447.42,  a  unit  cost  of  24.9  cents  j>er  cubic  yard.  Of 
this  cost,  $222,160.27  is  charc/eable  to  new  work  and  $150,875.41  to 
maintenance;  included  in  the  aljove  figures  is  the  cost  of  examining 
the  dre(l«:e(l  areas  by  sounding,  amounting  to  $6,958.10  for  the  Wee- 
hawken-Ed«rewater  water  front  and  $1,408.79  for  the  channel  between 
the  Battery  and  Canal  Street. 

A  contract  was  entered  into  with  Fred  E.  Jones  on  February  19, 
1920,  for  dredging  along  the  Manhattan  water  front,  immediately 
adjacent  to  the  approved  pierhead  line  between  West  Nineteenth  and 
West  Sixty-first  Streets.  Work  under  the  contract  was  commenced 
March  18,*  1920.  At  the  close  of  the  fiscal  year  a  channel  100  feet 
wide  and  6,9(K)  feet  long,  extending  southward  from  West  Sixty-first 
Sti-eet,  had  been  dredged  to  the  project  depth  of  40  feet  at  mean  low 
water.  There  were  removed  and  disposed  of  in  this  work  253,218.6 
cubic  vards,  scow  measurement,  of  material,  mainlv  mud,  at  a  coSt 
of  $139,739.06. 

Under  date  of  September  26,  1919,  a  contract  was  entered  into 
with  tlie  Merritt  i^  Chapman  Derrick  &  Wrecking  Co.  for  the 
removal  of  three  wrecks  lying  within  the  area  to  be  dredged  along  the 
Manhattan  water  front.  Removal  was  satisfactorily  completed  Octo- 
ber 17, 1919,  at  a  cost  of  $5,055. 

In  the  work  of  drift  removal  (see  report  on  that  subject,  p.  2173), 
42,250  cubic  feet  of  drift  were  picked  up  and  disposed  of,  at  a  cost 
of  $4,397.91. 

Investiirations  pertaining  to  tidal  phenomena  characteristic  of  the 
Hudson  River  between  the  mouth  of  Spuyten  Duyvil  (Harlem 
River)  and  the  Battery,  in  progress  June  30,  1919,  were  continued. 
The  cost  of  this  work  amounted  to  $1,617.16. 

The  report  on  water-terminal  facilities  required  bv  the  river  and 
harl)or  act  of  July  18,  1918,  was  submitted  March  2t,  1920. 

CONTRACT  IN  FORCE. 


(/Oil tractor:  Fre<l  K.  Jones. 

Date  of  contract :  February  19,  1920. 

Date  of  iipproyal :  March  6,  1920. 

Date  flxeil  for  commencement:  April  9,  1920. 

Date  fixed  for  completion :  April  9,  1921. 

Amount  of  contract:  694,444  cubic  yards  of  dredginp,  Including  bowlders.  If 
encountered. 

Unit  prices:  $0.54  per  cubic  yard,  scow  measurement,  for  dnxiglng.  For 
removal  of  bowlders  and  fragments  of  rwk  exceeding  1  cubic  yard  up  to  and 
including  3  cubic  yards  In  size,  $8  per  cubic  yard :  exceeding  3  cubic  yards  in 
size,  $10  per  cubic  yard. 

Completed  to  June  30,  1920 :   About  36  per  cent. 

REMOVAL  OF  WRECKS. 

Contractor :   Merritt  &  Chapman  Derrick  &  Wrecking  Co. 
Date  of  contract :    September  26,  1919. 
Date  of  approval:   (Emergency  contract). 
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r>ate  fixed  tor  couiuieneenient :    October  G,  1919. 
Date  fixed  for  completion:   November  28,  1919. 

Amount  of  contract:    Removal  and  disposal  of  wreck  iind  wreckajje  of  one 
canal  boat  and  two  scows  for  $4,950. 
Contract  completed  October  17,  1920. 


APPROPRIATIONS. 

Previous  projects: 

Mar.  3,  1875 $25,000.00 

July  1,  1902  (joint  resolution— allotment) *  25, 000. 00 

Mar.  3,  1905  (allotment) •18,979.12 

'       $68, 979. 12 

Existing^  project: 

Mar.  4,  1913 200,000.00 

Aug.  1,  1914 150,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 125,000.00 

Mar.  3,  1915 100,000.00 

July  27,  1916 450,000.00 

Aug.  8,  1917 810,500.00 

July   18,   1918 200,000.00 

June  5.  1920  (allotted  June  10,  1920) 300,000.00 

2, 335. 500. 00 

Total _     2,404,479.12 

Receipts  from  sales,  etc.,  $827.06. 


25.     NEW  YORK  HARBOR— (^OLLEC^TION  AND  REMOVAL  OF  ORIFT. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

This  work  was  carried  on  by  the  following  plants : 

U.  S.  S.  MauiatfCH,  witli  crew,  at  such  times  ns  she  could  he  spare<l  from  other 
duties. 

U.  S.  8.  Rockaway,  with  crew,  when  she  wa.s  not  re<iuired  for  other  work. 

These  boats  collected  and  disposed  of  304,325  cubic  feet  (2,o78 
cords)  of  driftwood  at  a  cost  of  $27,398.56 — an  average  cost  of  $0.09 
per  cubic  foot  or  $11.52  per  cord.  The  material  collected  included 
piles,  pile  butts,  dock  timbers  (old  and  new),  abandoned  float  stages, 
gangplanks,  etcr,  most  of  which  was  worthless  except  for  firewood; 
it  was  deposited  on  private  wharves  by  consent  of  the  owners,  and 
was  free  to  all  comers  who  subsequently  removed  it  for  use  as  fire- 
wood. 

The  amount,  cost,  and  location  of  the  work  done  during  the  fiscal 
year  are  as  follows: 


Locality. 


Lower  Bay 

Narrows  and  Upper  Bav 

Oowanus  Bay  (Bay  Ridge  and  Red  Hook  Channels) 

Bast  River 

NevtownCre^ 

Harlem  River 

Hodsrm  RiTor  Channel 

Staten  Island  Bound 

Blade  Tom  in  Upper  Bay 

Newark  Bay 

Total 


Cubic  feet 

of  drift 
removed. 


7,760 

161, 026 

28,910 

48,0  0 

1,800 

50 

42,250 

11,420 

12,490 

600 


304,325 


Cost. 


1737.19 

12,336.04 

1,752.76 

5,122.45 

158.80 

10.67 

4,397.91 

1,325.87 

1,457.76 

99.11 


27,398.66 


'  Diverted  from  appropriation  for  Ambrose  Chnnnel«  New  York  Harbor. 
*0f  the  original  allotment  of  $20,000,  there  was  transferred  to   Ambrose  Channel 
11,020.88. 
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The  work  done  and  its  cost  are  divided  among  the  two  New  York 
districts,  as  follows : 


Locality. 

Cubic  feet 

of  drift 
removed. 

Cost. 

District  No.  1 

279,815 
24,510 

$24,515.82 

district  No.  2 

2,883.74 

Total 

304,326 

27,396.66 

Comparative  statement  of  cost. 


Fiscal  year. 

1916 1. 

1916 

1917.... 

1918 

Ipl9 

1920 

Total 


Cubic  feet 

of  drift 
removed. 


32,411 
315,060 
420,299 
327,725 
299,515 
304,326 


1,099,335 


Cost. 


^,888. 17 
27,675.25 
34,016.09 
29,127.46 
29,203.93 
27,396.56 


150,306.46 


APPROPRIATIONS. 


None;  the  cost  of  the  work  is  paid  for  out  of  allotments  from 
several  appropriations  for  works  of  improvement  and  maintenance  in 
New  York  Harbor  and  in  tributary  waters. 


SAUGBRTIES,   RONDOUT,    PEEKSKILL.   AND   TARUYTOWN    HARBORS, 
AND  WAPPINGER  GREEK,  N.  Y.     (GROUP  B.) 

26.  TARRYTOWN  HARBOR,  N.  Y.    (Bl.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.  Specifications  have  been  drafted  with  a  view  of  inviting 
proposals  for  dredging  for  maintenance  and  continuing  the  work  ot 
improvement. 

API*ROPRIATIONS. 

Mar.  3,  1905 $10,000 

Mar.  2,  1907 16,000 

June  25,  1910 ^— x 10,000 

Mar.  4,  1915  (allotted  Apr.  1, 1915) 3,000 

July  27,  1916 10, 000 

Total 49, 000 

Receipts  from  sales,  etc.,  $14.70. 

27.  PEEKSKILL  HARBOR,  N.  Y.   (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.  Specifications  have  been  drafted  with  a  view  of  inviting 
proposals  for  maintenance  dredging. 
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APPROPRIATIONS. 

June  3,  1896 $10,000 

Mar.  3.  1899 10.000 

June  13,  1902  (allotted  July  2,  1902) 3,000 

Mar.  3,  1905  (allotted  May  11,  1905) 2,500 

Mar.  2,  1907  (aUotted  Mar.  29,  1907) 3.000 

June  25,  1910  (allottetl' July  30,  1910) 1.500 

Feb.  27,  1911  (allotted  Mar.  31.  1911) 2,000 

July  27,  1916 1 1.000 

AuR.  8,  1917 3,500 

Total 36.  500 

Receipts  from  sales,  etc.,  $4.10. 


28.  WAPPINGER  CREEK,  N.  Y.     (B8.) 
OPERATIONS    DURING    FISCAL    YEAR. 

None.     Specifications  have  been  drafted  with  a  view  of  inviting 
proposals  for  inaintenan«e  dredging. 


APPROPRIATIONS. 

S^t.  19,  1890 *13,000 

June  13,  1902 1,  500 

Mar.  3.  1905 8.000 

Mar.  2,  1907—^ 3,000 

June  2.5.  1910 5, 000 

Mar.  4,  1913 3.  500 

July  27,  1916 3,500 

Total 32.500 

R«*ipts  from  salef^,  etc.,  $5.93. 


29.  SAUGERTIES  HARBOR.  N.  Y.     (B4.) 
OPERATIONS    DURING    FISCAL    YEAR. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  551) $57,000 

Kxigting  project : 

June  13,  1902 $20,000 

June  13. 1902  (allotted  May  31,  1904) 3, 000 

Mar.  3,  1905 5,000 

Mar.  2,  1907 20,000 

June  25,  1910 12,500 

July  25,  1912 2,500 

Mar.  4,  1913 2,  500 

July  27,  1916 11,250 

76.750 

Total ^ 133,750 

^celpts  from  sales,  etc.,  $6.65. 
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30.  UONDOl'T   HAUHOH,    N.    Y.    (B5.) 
OPERATIONS    DURIN(}   THE    FISCAL    YEAR. 

None. 


APPROPRIATIONS 


June  10,  1872 $10,000 

Mar.  3,  1873 20, 000 

.Time  8,  1875   (allotments) '1,000 

Aug.  14,  1876 30,000 

June  15, 1878 30, 000 

Aup.  2,  1882 2,  000 

July  5.  1884 1,000 

Ausr.   5,   1SK6 2,500 

Aug.  11,  1888 5,000 

Sept.  m  1890 5,000 

July  13,  1892 5,000 

Aug.  18,  1894 5, 000 

June  3,  1896 2,500 

.Tune  13,  1902  (allotted  July  2. 

1902)  -  _  _  _  2  500 
June  13, 1902  (allotted  June  9, 

1904) 3,800 


Mar.  3,  1905  (allotted  May  11, 

1905) : $151,000 

Mar.  2,  1907  (allotted  Mar.  29, 

1907) 3,000 

June  25,  1910   (allotted  July 

30,  1910) 1,500 

Feb.  27,   1911    (allotted  Mar. 

31,  1911) 4,000 

July  25,  1912 11,000 

Mar.  4,  1913 5, 000 

Mar.  4,  1915  (allotted  Apr.  1, 

1915) 3.000 

July  27,  l5l6 4,250 


Total 172,050 

Receipts  from  sales,  etc.,  $5.80. 


;n.  Ill  DSON  HIVKU.  N.  V. 


OPERATIONS  DrRIXi;  FISCAL  YEAR. 


The  work  was  carried  on  under  contract  and  by  administration 
under  the  following  headings: 

(1)  Channel  excavation  from  Wjitorfmil.  N.  V.,  to  near  the  site  of  the  former 
State  dam. 

(2)  Removal  of  Isohittnl  nn-k   areas  between  the  site  of  the   former  State 
dam  and  Breaker  Island. 

(3)  Widening  the  channel  so  as  to  form  a  harbor  at  Troy,  N.  Y. 

(4)  Widening  the  channel  to  full  project  width  in  front  of  Troy,  N.  Y. 

(5)  Channel  excavation  to  full  i)roject  width  fnmi  a  point  near  the  northern 
end  of  Base  Island  Dike  to  Albany,  N.  Y. 

(6)  Channel  excavation  south  of  Albany. 

(7)  Repairing  dikes. 

(8)  Engineering,  surveys,  and  contingencies. 

Operations  are  shown  under  these  captions. 


(  1  ;   CliANNKL  EX(  A>AT10N  FROM  WATERKORl),  X.  Y, 
THE  FORMER  STATE  DAM. 


T<»  NEAR  THE  SITE  OF 


Under  contract  with  the  Great  Lakes  Dredge  &  Dock  Co.,  dated 
August  8,  1918,  for  dredging  in  the  channel  between  Waterford, 
N.  Y.,  and  the  new  dam  at  Troy,  N.  Y.,  work  was  completed  Novem- 
ber 26,  1919.  There  were  removed  in  accordance  with  contract  re- 
quirements 3,215  cubic  yards  of  material  at  a  cost  of  $4,2()2.(>5,  inclucl- 
ing  supervision. 

1  Allotments  of  $762.18  from  appropriation  for  repairs  harbors  on  Atlantic  coast,  and  of 
$237.82  from  contingencies  of  riyers  and  harbors,  etc.,  made  June.  1875.  Date  of  acts 
not  known. 
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Operations  under  this  contract  disclosed  the  prascnce  of  isolated 
areas  of  ledge  rock  extending  above  grade,  removal  of  which  was 
not  requirecf  under  the  contract.  These  areas  were  drilled  and 
blasted  by  the  use  of  Government  plant  and  hired  labor  at  a  cost  of 
$6,683.15,  including  supervision  but  excluding  depreciation  of  plant. 

<2)    REMOVAL  OF   ISOLATED  ROCK   AREAS   BETWEEN   THE   RITE   OF  THE 
FORMER    SI  ATE    DAM    AND   BRI-iAKER*  TSI^AXO. 

There  were  removed  by  the  use  of  (loveriuuent  plant  and  hired 
labor  130  cubic  yards  of  rock  from  the  reach  of  the  river  between 
the  site  of  the  former  State  dam  and  Breaker  Island  at  a  total  cost 
of  $2,780.06,  or  a  unit  cost  of  $21.38  per  cubic  yard,  including  super- 
vision but  excluding  depreciation  oi  plant.  Dredged  material  was 
deposited  in  an  embankment  on  the  west  side  of  the  river  north  of 
the  dam  at  Troy. 

(  3  )    WIDENING  CHANNEL  SO  AS  TO  FORM  A  HARBOR  AT  TROY,  N.  Y. 

Under  contract  with  the  Dunbar  &  Sullivan  Dredging  Co.,  dated 
July  24,  1918,  for  dredging  and  rock  removal,  work  was  completed 
on  July  21,  1919.  There  were  removed  in  accordance  with  contract 
requirements,  428.5  cubic  yards  of  rock  and  786  cubic  yards  of  soft 
material,  at  a  total  cost  of  $3,898.24. 

Under  contract  with  the  Great  Lakes  Dredge  <&  Dock  Co.,  dated 
April  8,  1920,  for  dredging  and  rock  removal,  work  was  commenced 
May  3,  1920.  There  were  removed  in  accordance  with  contract  re- 
quirements 2,936  cubic  yards  of  soft  material  at  a  cost  of  $7,270.94, 
including  supervision. 

(4)    U'IDENINCJ  CHANNEL  TO  FUI.L  AVIDTH    IN    FRONT  OF  TKOY,    X.    Y. 

Under  contract  with  James  Stewart  &  Co.  (Inc.),  dated  March  17, 
1917.  for  dredging  and  rock  removal,  no  work  was  done  during  the 
fi$cal  year.  This  contract  was  annulled  bv  supplemental  agreement 
dated  July  31,  1919. 

Under  contract  with  the  Great  Lakes  Dredge  v^  Dock  Co.,  dated 
April  8,  1920,  for  dredging  and  rock  removal,  work  was  commenced 
Alay  3,  1920.  There  were  removed  in  accordance  with  contract  re- 
quirements 1,579.5  cubic  yards  of  rock  and  8,519  cubic  yards  of  soft 
material,  at  a  cost  of  $18,147.11,  including  supervision. 

Under  contract  with  Great  Lakes  Dredge  &  Dock  Co.,  dated 
August  8,  1918,  for  dredging  in  the  channel  at  the  Congress  Street 
Bridge,  Troy,  N.  Y.,  work  was  completed  November  26,  1919.  There 
were  removed  in  accordance  with  contract  requirements  8,981  cubic 
yards  of  material  at  a  cost  of  $8,881.35.  including  supervision. 

(.-,1     CHANNEL  EXCAVATION  TO  FULL  PROJECT  WUrrH  FllOM  A   POINT  NEAR 
THE  NORTH  END  OF  BASE  ISLAND  DIKE  1X1  ALBANY. 


The  U.  S.  hydraulic  diedge  General  O.  L.  (rlllespie  was  engaged 

*  Albany.     At  this 
ed  at  a  total  cost 
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of  $14,564.82,  or  a  unit  cost  of  $0,254  per  cubic  yard,  including  super- 
vision but  excluding  depreciation  of  plant.  Dredged  material  was 
deposited  behind  Base  Island  Dike. 

(«)    CHANNEL  EXCAVATION  BY  ADMINISTRATION   SOUTH  OF  ALBANY. 

The  U.  S.  hydraulic  dredge  General  G,  L.  Gillespie  was  engaged 
in  1919  in  dredging  between  Cedar  Hill  and  a  point  one  and  one- 
half  miles  south  of  Castleton.  In  this  reach  428,372  cubic  yards  of 
material  were  removed  at  a  total  cost  of  $73,909.83,  or  a  unit  cost 
of  $0.1T2  per  cubic  yard,  including  supervision  but  excluding  depre- 
ciation of  plant.  Dredged  material  was  deposited  in  shoal  water 
along  the  shore  of  the  river  and  behind  ( jimpbell,  Cedar  Hill,  and 
Castleton  Dikes. 

(7)    RKPAIUING   DIKES. 

By  the  use  of  Government  plant  and  hired  labor  minor  repairs 
were  made  to  several  of  the  dikes  in  the  vicinity  of  Albany.  The 
cost  of  this  work  was  $8,477.42,  including  supervision  but  excluding 
depreciation  of  plant. 

(8)    GENERAL  ENGINEERING,  ETC. 

A  complete  hydrographic  survey  of  the  river  between  Waterford 
and  Hudson  was  made  to  determine  the  condition  of  the  channeL 
Preparation  of  maps,  inspection  of  dredging,  and  construction  inci- 
dent to  private  work  done  under  permit  were  continued.  Current 
meter  observations  were  taken  of  the  river  above  the  dam  at  Troy^ 
and  the  operation  of  automatic  gages  between  Troy  and  the  Battery^ 
New  York,  in  connection  with  the  collection  of  data  relative  to  the 
tidal  action  in  the  Hudson  River  was  continued. 

CONTRACTS   IN   FORCE. 

DBEDQIXO. 

Contractor :  Great  Lakes  Dredge  &  Dock  Co. 

Date  of  contract :  August  8,  1918. 

Date  of  approval :  August  24,  1918. 

Date  fixed  for  commencement :  September  11,  1918. 

Date  fixed  for  completion  :  December  24,  1918 ;  waived. 

Amount  of  contract :  60,000  cubic  yards  In  area  A ;  3,000  cubic  yards  in  area 
C ;  5,000  cubic  yards  in  area  D. 

Unit  prices:  $0.79  per  cubic  yard  for  area  A,  except  ledge  rock;  $0.79  per 
cubic  yard  for  area  C.  except  ledge  rock;  $0.79  per  cubic  yard  for  area  D, 
except  ledge  rock;  bowlders  one-balf  cubic  yard  and  over,  $6  per  cubic  yatd. 

Completed  November  26,  1919. 

DREDGING  AND  ROCK  REMOVAL. 

Contractor:  James  Stewart  &  Co.  (Inc.), 
Date  of  contract :  March  17,  1917. 
Date  of  approval :  April  5, 1917. 
Date  fixed  for  commencement :  May  1,  1917. 
Date  fixed  for  completion :  December  15,  1918 ;  waived. 

Amount  of  contract :  90,000  cubic  yards  of  rock,  Class  I ;  220,000  cubic  yards 
of  other  materials,  Class  II. 
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Unit  prices:  Class  I,  $2.64  per  cubic  yard,  place  measurement;  Glass  II,  10.60 
per  cubic  yard,  scow  measurement. 
Contract  annulled  July  31,  1919. 

Contractor :  Dunbar  &  Sullivan  Dredpinj?  Co. 
Date  of  contract :  July  24,  1918. 
Date  of  approval :  August  1, 1918. 
Date  fixed  for  commencement :  September  4,  1918. 
Date  fixed  for  completion :  July  5,  1919 ;  waived. 

Amount  of  contract :  24,000  cubic  yards,  Class  I ;  60,000  cubic  yards,  Class  II. 
Unit  prices :  Class  I,  $4.42  per  cubic  yard,  place  measurement ;  Class  II,  $0.98 
per  cubic  yard,  scow  measui'ement. 
Completed :  July  21,  1919. 

C/ontractor :  Greiit  Lakes  Dredge  &  Dock  Co. 

Date  of  contract :  April  8,  1920. 

Date  of  approval :  April  28,  1920. 

Date  fixed  for  commencement:  June  3,  1920. 

Date  fixed  for  completion :. February  3,  1922. 

Amount  of  contract:  49,700  cubic  yards,  Class  I,  ledge  rock;  531,000  cubic 
yards,  Class  II,  material  other  than  rock. 

Unit  prices:  Class  I,  $5.74  per  cubic  yanl,  place  measurement.  Class  IT, 
$0.70  per  cubic  yard,  scow  measurement. 

Completed  to  June  30.  1920:  3  per  cent. 


APPKOl'RIATIONS. 

Previous  prt>jects    (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 

p.   465) $5,466,524.56 

Present  project : 

June  25,  1910 $1,350,000.00 

Feb.  27,  1911 750,000.00 

Mar.  4,  1913 1,000,000.00 

Aug.  1,  1914 150,000.00 

Oct.  2,  1914  (aHotte/1  Oct.  7,  1914) 750, 000.  00 

Oct  2.  1914  (allotted  Apr.  12,  1915) 622,  220. 00 

Mar.  3,  1915 410, 000. 00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 877,780.00 

July  27,  1916 640,000.00 

June  12,  1917 375,000.00 

6,925,000.00 

Total 12,391,524.56 

Receipts  from  sales,  etc.,  $76,851.06. 


32.  OPEUATIXC  AND  CAKE  OF  LOCK  AND  DAM  IN  HUDSON  UIVEU  AT 

TROY,  N.  Y. 

OPERATIONS  DURING  FISCAL  YEAR. 

The  lock  and  dam  was  operated  by  hired  labor,  under  the  indefi- 
nite appropriation  for  operating  and  care,  to  December  15,  1919, 
when  operations  were  suspended  for  the  winter.  Operations  were 
resumed  May  3, 1920,  and  continued  until  the  close  of  the  fiscal  year. 

During  tne  winter  the  lock  was  unwatered  for  the  Durpose  of 
making  repairs  to  and  painting  the  valves  and  gates.  On  account 
of  the  severe  weather  conditions,  it  was  necessary  to  suspend  opera- 
tions on  March  8, 1920,  and  the  lock  was  allowed  to  fill.  Unwatering 
was  resumed  on  April  20^  1920.  On  the  morning  of  April  22,  1920, 
the  temporary  timber  conerdam  which  had  been  erected  at  the  south 
end  of  tiie  lock  gave  way.    The  force  of  the  inrushing  water  shoved 
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the  middle  and  upper  gates  off  the  sills,  tore  the  middle  gates  from 
the  upper  fastenings,  and  did  considerable  damage  to  the  operating^ 
machmery.  The  gates  were  immediately  removed,  repaired,  painted, 
and  replaced  by  the  use  of  hired  derrick  boat  and  hired  labor.  The 
cost  of  the  repairs  to  and  painting  the  gates  amounted  to  $10,623.80, 
and  the  cost  of  the  emergency  repairs  due  to  the  failure  of  the  south 
cofferdam  amounted  to  $7,595.32,  including  supervision. 

EXPENDITURES. 

The  total  expenditures  during  the  year  were  as  follows : 

Salaries  of  i)ermanent  personnel  from  .Inly  1, 1918,  to  June  30,  1919.  JflO,  248.51 

Cost  of  operating  supplies,  electricity  for  ligliting,  etc 3,  570.08 

Unwaterinp  the  lock,  rei)airing  and  palntlnp  the  gates,  including 

supervURion 10, 623. 80 

Emergency   repairs  due  to  failure  of  south  cofferdam,   Including 

supervision 7,  595. 32 

Total _-  -        32,046.71 

Amounts  expended  under  allotments: 

Fiscal  year  ending  June  30 — 

1916 $5, 119. 53 

1917 11.  509. 99 

1918 10.  893. 41 

1919 14,  544. 08 

1920 32,046.71 

Total 74,113.72 


RUULLXGTON  HARBOR,  VT.,  PLATTSBURO  AND  PORT  HENRY  HAR- 
BORS, N.  Y..  AND  NARROWS  OP  LAKE  OHAMPLATN,  N.  Y.  AND  VT. 
(OROT'P  O.) 

33.  NARROWS   OF  LAKE  CHAMPLAIN,  N.  Y.   AND  VT.    (CI.) 
OPERATIONS  DURING  FISCAL  YEAR. 

IT.  S.  hydraulic  dred<^e  I)e  Wiff  Clinton  was  en^raged  in  dredging 
the  new  channel  150  feet  wide  at  Maple  Bend ;  widening  the  bend  just 
south  of  the  "  Narrows  of  Dresden  " ;  widening  and  strais^htening  the 
bend  between  Beacons  Nos.  12  and  10 :  and  in  straightening  the  chan- 
nel just  north  of  Beacon  No.  12.  During  the  fiscal  year  441,972 
cubic  yards  of  material  had  been  removed  at  a  cost  of  $114,041.03, 
or  a  unit  cost  of  $0,258  per  cubic  yard,  including  supervision.  The 
dredged  material  was  deposited  in  shoal  water  along  the  shores  of 
the  lake. 

Under  contract  with  the  American  Pipe  &  Construction  Co.,  dated 
June  10,  1919,  for  dredging  a  new  channel  between  Whitehall  and 
the  "  Elbow,"  work  was  commenced  July  2,  1919,  and  completed 
November  19,  1919.  There  were  removed  in  accordance  with  con- 
tract requirements  620,336.7  cubic  yards  of  material  at  a  total  cost 
of  $104,836.34.  The  existing  fender  booms  were  maintained  under 
informal  agreement  with  the  Lfake  Champlain  Transportation  Co. 
at  a  cost  of  $60. 
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CONTRACT  IN  FORCE. 

Name  of  contractor:  American  Pirn^  &  (Vmstruction  Co. 
Date  of  contract :  June  10,  1919.  * 
Date  of  approval :  June  26,  1919. 
Date  fixed  for  commencement :  August  30,  1919. 
Date  fixed  for  completion :  June  27,  1920. 
Amount  of  ct>ntract :  550,000  cubic  yards. 

Unit  prices:  $0,159  for  all  material  except  ledjre  nK»k:  $6  i)er  (•u!)ic  yjird  for 
bowlders  one-half  cubic  yard  In  size  and  over. 
Completed :  November  19,  1919. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  Conj?..  3d  sess.,  p.  422) $107,500 

Existing  project : 

Aug.    8,    1917 ^ $305,000 

July  18,  1918 200.000 

505,000 

Total 612,500 

Receipts  from  sales,  $54.13. 


.34.  BITKLINGTON  HARBOR.  VT.     ((^2.> 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

♦  None. 


APPROPRIATIONS. 


JaJy  i  1836 $10,000.00 

Mar.  3, 1837 10, 000.  00 

July  7,  1838 50, 000. 00 

June  11,  1844 10,000.00 

Aug.  30,  1852 10, 000. 00 

May  19,  1864 308. 00 

June  28, 1864 13, 500. 00 

June  23, 1866 27, 672. 20 

Mar.  2.  1867 80, 000. 00 

July  11,  1870 25,000.00 

Mar.  3,  1871 30, 000. 00 

June  10, 1872 30, 000. 00 

Mar.  3. 1873-. 25, 000.  00 

June  23,  1874 25,000.00 

Mar.  3, 1875 25. 000. 00 

Ang.  14,  1876 20, 000. 00 

Jane  18,  1878 20,000.00 

Mar.  3.  1879 15,000.00 

June  14.  1880 10,000.00 

Mar.  3,  1881 10,000.00 

Aug.  2. 1882 12. 000. 00 

July  5,  1884 50, 000. 00 

Aug.  5, 1886 18. 750.  00 


Aug.  11,  1888 $35,000.00 

Sept.  19,  1890 20, 000. 00 

Aug.  18,  1894 10, 000. 00 

June  3, 1896 10, 000. 00 

Mar.  3,  1899 15, 000. 00 

June  6,  1900  (allotted  Oct. 

16,  1900) _  5.000.00 

.lune  13.  1902 57,750.00 

Mar.  3,  1905 20, 000. 00 

Mar.  4,  1907 35, 000. 00 

May  27,  1908 16, 855. 00 

June  25, 1910 .52. 000. 00 

Feb.  27.  1911 2, 500. 00 

July  25,  1912 2, 000. 00 

Mar.  4,  1913 2, 000. 00 

July  27,  1916 22, 000. 00 

Total 832, 335.  20 

Returned  to  surplus  fund 

of  Treasury 6, 669. 13 

Net  total 825. 666. 07 

Receipts  from  sales,  etc.,  $163.35. 
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3(5.  PLATTSBURG  HAKBOH,  N.  Y.   (03.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Under  a  contract  in  force,  in  connection  with  work  in  Bur- 
lingtoh  Harbor,  Vt.,  for  the  construction  of  a  nibble  mound  along 
the  lake  face  of  the  breakwater,  6,109.74  tons  of  rubblestone  were 
placed  at  a  cost  of  $11,996.67.  Expenditures  during  the  year 
amounted  to  $12,283.61,  all  for  maintenance. 

CONTRACT  IN   FORCE. 

Contractor :  .James  B.  Cashmiin. 
Date  of  contract :  June  15,  1917. 
Date  of  approval :  June  23,  1917. 
Date  fixed  for  commencement:  July  7,  1917. 

Date  fixed  for  completion:  December  1,  1917.    Tiuife  limit  waived. 
Amount  of  c<mtract:  Furnishing  and  placlnjc  about  6,800  short  tons  of  nibble- 
stone  In  mound  along  face  of  breakwater. 

I'nit  price :  $1.90  per  short  ton  of  nibblestone  in  place. 
(Completed  October  22,  1919. 


APPROPRIATIONS. 


July  4,  1836 $10,000.00 

Mar.  3,  1837 10, 000.  00 

July  7,  1838 27, 500.  00 

Mar.  3, 1843 2, 680. 01 

June  11,  1844 10,000.00 

May  19,  1864  (allotment)-  2,000.00 

Mar.  2. 1867 26, 000. 00 

July  11,  1870 10, 000. 00 

Mar.  3,  1871 15, 000. 00 

June  10,  1872 10, 000. 00 

Mar.  3,  1873 10, 000. 00 

June  23, 1874 5, 000. 00 

Mnr.  3,  1879 2.000.00 

June  14,  1880 1,000.00 

Aup.  5,  1886 5, 000. 00 


Aug.  11,  1888 $7,000.01 

Sept.  19.  1890 32,600.00 

June  13, 1902 5, 000. 00 

June  25, 1910 25, 500. 00 

Mar.  4,  1913 4,000.00 

Mar.  4,  1915  (aUotted  Apr. 

1, 1915) 2, 000. 00 

July  27,  1916 11, 000. 00 

Total 233,180.01 

Returned  to  surplus  fund 
of  Treasury 390.92 

Net  total 232,789.09 

Receipts  from  sales,  etc.,  $383.35. 


36.  PORT  HKNRY  HARBOR.  N.  Y.      (C4.) 
OPERATIONS    DURING    THE    FISCAL    TEAR. 

None. 


APPROPRIATIONS. 

[United  States  funds.] 
Aujr.    8,    1917 $71,500 

[Contributed  funds.] 
C<mtributed__L _^ J. 10,000 

Total  __Lr':i'._:___^_v— ^^ - 81,500 

Roceipt.s  from  sales,  etc.*  $22.50. 

''      ■"..'"•'-/•::''''  '•   .  ' 
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IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN   THE    SECOND    NEW 
YORK,  N.  Y.,  DISTRICT. 


REPORT  OF  COL.  J,  C.  SANFORD,  CORPS  OF  ENGINEERS. 


1MPBOVEMENT8. 


[The  letters  and  figures  in  parentheses  after  the  titles  Indicate  the  frroup  and  the  numer- 
ical order  in  the  group  to  which  fhe  reapective  Improvements  helong  for  purposes  of 
appropriation.  ] 

Page.  II  Page. 

1.  Newark     Bay     and     Passaic  H    8,  Raritan  River,  N.  J.  (B4)._    2191 


River,  N.  J 2183 

.    2.  Hackensack  Rirer,  N.  J 2185 

3.  Arthur  Kill,  or  Staten  Island 

Sound,  N.  Y.  and  N.  J.  ( Al )  -  2186 

4.  Channel    north    of    Shooters 

Island   between   New   York 

and  New  Jersey  (A2) 2188 

5.  Elizabeth  River,  N.  J.  (Bl)_-  2189 

6.  Woodbridge  Creek,  N.  J.  ( R2 ) .  2190 

7.  Raritan  Bay,  N.  J.   (B3) 21fM> 


9.  South  River,  N.  J.  (B5) 2192 

10.  Cheesequake    Creek,    N.    J. 

(B6) 2193 

U.  Keyport  Harbor,  N.  J.  (BT).  2193 

12.  Matawan  Creek,  N.  J.  (B8)_  2194 

13.  Shoal  Harbor  and  Compton 

Creek,  N.  J.  (B9) 2195 

14.  Shrewsbury     River,     N.     J. 

(BIO) 2195 


J"OR   DEKCRTPTION    OK    IMPROVBMBXTS    IN    THIS    DISTRICT   H¥X   PA(J1C8    34r>   TO    3 MS. 


1.  NEWARK  BAY  AND  PASSAIC  RIVER,  N.  J. 
OPER.4TIONS  DURING  THE  FISCAL  YEAR. 

On  recommendation  to  the  department  approved  April  18,  1917,  it 
was  decided  to  postpone  work  of  maintenance  dredging  in  the  6-foot 
channel  (project  of  1872)  above  the  Montclair  &  (ireenwood  Lake 
Kailroad  bridge  until  conditions  become  more  urgent  or  prices  more 
favorable.  Xo  change  in  conditions  to  warrant  work  oeing  done 
appeared.  There  was  expended  under  the  project  for  maintenance 
during  the  year  $220.4t^. 

Xo  work  was  done  in  the  16-f<M>t  channel  during  the  year.  This 
channel  is  in  fair  condition  and  has  proje<*t  depth  except  in  tlie  ex- 
treme up|>er  section  where  there  is  practically  no  commerce.  The 
widths  have  narrowed  somewhat.  The  expenditures  under  this 
project  during  the  fiscal  year  were  $1,01)8.58. 

Proposals  for  dredging  under  the  2()-foot  project  were  opened  on 
July  21;  no  reasonable  bids  were  offered  and  department  approval 
was  given  to  reject  all  bids  and  to  postpone  the  work  until  a  more 
favorable  offer  could  be  secured.  The  work  contemplated  was  to 
restore  and  complete  the  project  from  the  upper  limit  of  the  bay 
to  Jackson  Street.  The  expenditures  under  this  project  during  the 
fiscal  year  were  $5,114.12  for  maintenance. 

Xo  work  was  done  under  the  project  for  Xewark  Bay  adopted  by 
river  and  harbor  act  approved  March  2,  1919,  because  of  a  proviso 
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in  the  law  that  no  work  shall  be  begun  until  the  Secretary  of  War 
shall  have  been  satisfied  that  the  Central  Railroad  of  New  Jersey 
bridge  will  be  reconstructed  within  a  reasonable  time. 

Surveys  and  maps  have  been  prepared  so  that  the  work  can  be 
carried  forward  as  soon  as  some  definite  decision  is  reached,  as  to 
the  time  of  commencing  the  reconstruction  of  the  bridge.  There  was 
expended  during  the  year,  for  new  work,  $5.83. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Projects  of  1872  and  1880: 

June  10,  1872 $25,000.00 

Mar.  3.  1873 25,000.00 

June  23,  1874 20,000.00 

Mar.  3,  1875 20,000.00 

Aug.  14,  1876 10,000.00 

June  18,  1878 10,000.00 

Mar.  3,  1879 2.000.00 

June  14,  1880 32,000.00 

Mar.  3.  1881 50,  (KX).  00 

Aug.  2,  1882 50,000.00 

July  5.  1884 28,000.00 

Aug.  5,  1886 26,250.00 

Aug.  11,  1888 35,000.00 

Sept.  19,  1890 45,100.00 

Ju!y  13,  1892  (projects  consoUdated) 45.000.00 

Aug.  18.  1894 15.000.00 

June  3,  1896 15,000.00 

Mar.  3.  1899 15,000.00 

June  6,  1900  (allotment  May  22,  lOaS) MO,  000. 00 

June  13,  1902  (allotment  Jan.  26.  1904,  and  June 

15,  1906) 10, 000. 00 

Mar.  3.  1905  (allotment  May  26.  1906) 12,  725. 40 

Mar.  2.  1907  (allotment  Sept.  16,  1907) 17,000.00 

Feb.  27, 1911 5,  000. 00 

July  25,  1912 5.000.00 

July  27,  1916 35,000.00 

■  $563. 075. 40 

Project  of  1902  : 

June  13,  1902 75,000.00 

Mar.  3,  1903 100,000.00 

Mar.  3.  1905-__i 75,000.00 

Mar.  3. 1905  (allotment  May  26.  1906) 27,  274.  60 

June  30.  1906 46.000.00 

Mar.  2,  1907  (allotment  Sept.  16,  1907) 36,000.00 

359. 274. 00 

Project  of  1907 : 

Mar.  2.  1907 200,000.00 

May  27,  1908 65,000.00 

Mar.  4.  1909 200,000,00 

June  25.  1910 150,000.00 

Mar.  4,  1911 60,000.00 

Aug.  24,  1912 a3.00aOO 

June  23,   1913 50,000.00 

Aug.  1,  1914 92.000.00 

July  27.  1916 40,000.00 

890,000. 00 


^Does  not  Include  $1,000  allotted  July  12,  1001,  which  was  subsequently  returned  to 

reasurT. 

>  Of  thia  amount  the  sum  of  $280,826.54  was  applied  to  previous  projects  of  1880. 
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Project  of  1912: 

July  25,  1912 $5, 000.  00 

Mar.  4,  1913 300, 000.  00 

Oct.  2,  1914 150,000.00 

Mar.  4,  1915 100,000.00      * 

July  27,  1916 100,000.00 

June  5.  1920 170, 000. 00 

$825,000.00 

Project  of  1919: 

Mar.  2,  1919 105, 600. 00 

Total  of  appropriations 2,  742, 950. 00 

^  Carried  to  surplus  fund  of  Treasury 480. 00 

2,  742,  470.  00 
Received  from  sales,  etc.,  $50,535.24. 


2.  HACKENSACK  RIVER,  N.  J. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Work  under  the  modified  project  of  1919  under  a  contract  for 
dred^ng  with  the  Great  Lakes  Dredge  &  Dock  Co.,  dated  July  15, 
1919,  was  commenced  on  September  23  and  continued  until  December 
20  when  work  was  susp^ded  for  the  winter  on  account  of  weather 
conditions.  Dredging  was  resumed  on  April  9  and  continued  in  * 
progress  at  the  close  of  the  fiscal  year.  The  project  was  practically 
completed  between  the  Central  Railroad  of  New  Jersey  bridge  and  ai 
point  about  4,000  feet  below  this  bridge;  176,403  cubic  yards,  scow 
measurement,  of  mud,  sand,  clay,  and  gravel  has  been  removed  under 
the  contract.  The  price  paid  was  16^  cents  per  cubic  yard,  scow 
measurement.  The  depth  made  was  between  16  and  17  feet  at  mean 
low  water.  The  dredged  material  was  pumped  on  lands  at  Droyer's 
Point  belonging  to  the  city  of  Jersey  City  for  which  the  city  paid  the 
contractor  10  cents  per  cubic  yard.  The  plant  employed  consisted 
of  one  hydraulic  dredge,  with  tug  boat,  coal,  oil  and  water  boat,  pipe 
line,  and  other  usual  appurtenances.  The  expenditures  during  the 
fiscal  year  were  $22,660.59. 

CONTRACTS  TN  FORCE. 

Contractor:  Great  Lakes  Dretlge  &  Dock  CJo. 

Date  of  contract :  July  15,  1919. 

Date  of  approval  T  August  5,  1919. 

Date  of  commencement :  August  27,  1919,  extended  to  September  27,  1919. 

Date  fixed  for  completion :  August  7,  1920. 

Amount  of  contract :  400,000  cubic  yards. 

Unit  price :  16*  cents  per  cubic  yard,  scow  measurement. 

Completed  at  end  of  fiscal  year :  44  per  cent. 


APPROPRIATIONS. 
Project  of  1912 : 

July  25,  1912 $50,000 

Mar.  4,  1913 - 50, 000 

July  27, 1916 6,  OOO 

106,000 
Project  of  1919: 

Mar.  2. 1919 88,  OOO 

Total  of  approprlatioiis 194,  OOO 

Bec^pts  from  sales,  eta,  $60.76. 
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AUTHIK  KILL,  OH  STATEN  ISLAND  SOrXD.  AM)  ('HANNKL  NORTH 
OF  SHOOl^ERS  ISLAND,  BETWEEN  NEW  YORK  AND  NEW  JERSEY. 
(GROUP  A.) 

i.  ARTHUR  KILL,  OF  STATEN  ISLAND  SOUND.     (Al.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Under  the  project  of  June  13,  1902,  further  investigation  was 
conducted  by  the  department  with  a  view  to  settlement  of  the  claim 
of  William  H.  Taylor  in  connection  with  his  contract  dated  October 
14,  1903,  which  was  completed  August  27,  1910,  final  payment  on 
which  has  not  been  accepted  by  the  contractor.  Dredging  under 
the  25.- foot  project  of  March  4,  1913,  under  a  contract  dated  April  5, 
1916,  modified  by  supplemental  contract  dated  January  17,  1919, 
with  Eugene  Breymann,  for  the  removal  of  lo(),00()  cubic  yards  of 
rock  and  overlying  material  from  the  rock  area  southeast  of 
Shooters  Island  and  between  the  Baltimore  &  Ohio  Railroad  bridge 
and  vicinity  of  Pralbs  Island,  was  suspended  until  April  23,  1920. 
when  a  drill  boat  was  placed  on  the  area  southeast  of  Shooters  Island 
and  continued  in  operation  until  May  8,  1920,  when  it  was  taken  off 
the  work  for  repairs.  On  May  27,  1920.  the  contractor  made  appli- 
cation for  annulment  of  his  contract  in  ac<Mrdance  with  section  8  of 
'  the  river  and  harbor  act  of  July  18,  1918!^  Work  was  suspended 
during  the  remainder  of  the  year  pending  decision  of  the  department 
on  this  application  from  the  contractor.  The  total  athount  of  ma- 
terial removed  and  accepted  to  date  on  the  contract  previous  to  this 
year  is  128,093  cubic  yards.  The  depth  made  was  about  25  feet  at 
mean  low  water.  The  material  dredged  was  disposed  of  by  dumping 
it  at  sea  or  at  Old  Slip,  New  York  City,  under,  the  direction  of  the 
supervisor  of  New  York  Harbor.  The  plant  employed  consisted  of  1 
large  scoop  dredge,  1  drill  boat,  1  tugbboat,  and  several  dump  scows. 
No  expenditures  were  made  during  the  fiscal  year. 

Under  project  of  March  4,  1913,  a  contract  dated  August  6,  1917, 
with  Eugene  Breymann  for  dredging  and  removal  of  rock  and 
bowlders,  amounting  to  17,200  cubic  yards,  exclusive  of  overdepth,  in 
the  three  areas  between  a  point  opposite  the  center  of  Pralls  Island 
and  Carteret  was  suspended  during  the  entire  year.  The  contractor's 
dredge  Toledo^  which  is  the  only  one  he  has  in  this  section  of  the 
country  capable  of  doing  the  work  under  this  contract,  was  engaged 
on  a  contract  in  East  River  under  the  first  New  York  district  during 
the  summer  and  fall  of  1919.  This  work  takes  precedence  over  the 
work  in  Staten  Island  Sound.  There  is  still  some  drilling  and  blast- 
ing to  be  done  under  this  contract  before  the  dredging  can  be  com- 
pleted. This  drilling  and  blasting  was  not  started  before  the  end 
of  the  fiscal  year  on  account  of  necessary  repairs  required  to  be  made 
on  the  drill  boat.  The  total  amount  of, material  removed  and 
accepted  to  date  on  this  contract  previous  to  this  year  is  20,033 
cubic  yards,  place  measurement.  The  depth  made  was  about  25 
feet  mean  low  water.  The  material  dredged  was  disposed  of  by 
dumping  at  sea  under  the  direction  of  the  suj)ervisor  of  New  York 
Harbor.  The  plant  employed  consisted  of  1  dipper  dredge.  2  tow- 
boats,  1  water  scow,  1  gasoline  launch,  6  dump  scows,  and  1  drill  boat. 
The  expenditures  during  the  fiscal  year  were  $19,904.31,  all  for  new 
work. 
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Under  project  of  March  4,  1913,  a  contract  dated  June  24,  1919, 
was  entered  into  with  Henry  A.  Van  Alstyne  for  dredging  about 
1,452,000  cubic  yards,  scow  measurement,  exclusive  of  301,0W)  cubic 
yards  of  allowable  overdepth,  in  the  area  extending  from  the  vicinity 
of  Lakes  Island  opposite  Chrome,  N.  J.,  to  opposite  Ploughshare 
Point.  Perth  Amboy,  N,  J.,  including  the  areas  undredged  in  the 
turning  basin  at  the  mouth  of  Fresh  ^ills.  Work  was  commenced 
xmder  this  contract  on  July  7, 1919,  suspended  on  January  5, 1920,  on 
account  of  bad  weather,  resumed  on  March  11  and  continued  to  the 
end  of  the  fiscal  year.  The  total  amount  of  material,  mud,  sand, 
gravel,  and  clay  removed  and  accepted  to  date  under  this  contract  is 
861,544  cubic  yards,  scow  measurement.  The  depth  made  is  about  26 
feet  mean  low  water.  The  material  was  disposed  of  by  pumping 
it  ashore  behind  suitable  bulkheads  on  the  adjacent  meadowlands  on 
both  the  New  York  and  New  Jersey  sides  of  the  waterway.  The  area 
dredged  extends  from  and  includes  the  turning  basin  at  Fresh  Kills 
to  the  mouth  of  Woodbridge  Creek,  X.  J.,  thence  a  small  amount  of , 
dredging  in  the  channel  to  Ploughshare  Point,  Perth  Ambov,  N.  J. 
Only  partial  width  was  made  from  the  United  States  Metal  tlefining 
Co.  dock  to  Tufts  Point,  Chrome,  X.  J.  The  plant  employed  con- 
sisted of  1  hydraulic  dredge  during  the  entire  period,  1  hydraulic 
(hredge  from  September  22  to  October  29,  1920,  1  towboat,  3  motor 
boats,  1  houseboat,  1  floating  shop,  1  water  barge,  and  2  coal  barges. 
The  expenditures  during  the  fiscal  year  were  $181,965.34,  all  for  new 
work. 

Theie  was  also  expended  the  si'mi  of  $1,859.05  for  a  harbor  line 
survey  and  for  general  office  expenses,  and  the  sum  of  $3,207.30,  for 

removal  of  drift ;  a  total  of  $5,066.35. 
The  total  amount  expended  during  the  year  and  charged  to  new 

work  was  $206,936. 

CONTRACTS  IN  rORCE. 

Ton  tractor:  William  H.  Taylor. 
Date  of  contract :  October  14,  1903. 
Date  of  approval :  October  27,  1903. 
Date  fixed  for  commencement :  November  28,  1903. 
Date  of  completion :  August  27,  1910. 

Dredging  about  3,535,000  cubic  yards  of  material,  at  14.8  cents  per  cubic 
yard,  scow  measurement. 
Final  payment  pending. 

Contractor :  Eugene  Breymann. 

Date  of  contract :  April  5,  1916.    Modified  by  supplemental  contract  approved 
February  1,  1919. 
Date  of  approval :  April  15,  1916. 

Date  fixed  for  commencement:  May  9,  1916.     (Waived  to  July  30,  1916.) 
r>ate  fixed  for  completion:  November  24,  1917.     (Waived.*) 
.\mount  of  contract^  160,000  cubic  yards,  place  measurement. 
Tnit  price:  49|  cents  per  cubic  yard,  place  measurement. 
Completed  at  end  of  fiscal  year :  80.0  per  cent. 

Contractor:  Eugene  Breymann. 
Date  of  contract :  August  6,  1917. 
Date  of  approval :  August  21,  1917. 
Date  fixed  for  commencement :  September  5,  1917. 
Date  fixed  for  completion :  May  15,  1918.     (Waived.) 

Amount  of  contract:  17,200  cubic  yards,  place  measurement,  exclusive  of 
allowable  overdepth. 
Unit  price,  $5.86  per  cubic  yard. 
Completed  at  end  of  fiscal  year :  64.62  per  cent 
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Contractor :  Henry  A.  Van  Alstyne. 
Date  of  contract :  May  21,  1919. 
Bate  of  approval :  June  19,  1919. 
Date  fixed  for  commencement :  July  9,  1919. 
Date  fixed  for  completion :  June  14,  1921. 

Amount  of  contract:  1,452,000  cubic  yards,  scow  measurement,  exclusive  of 
allowable  overdepth,  amounting  to  301,000  cubic  yards. 
Unit  price :  25  cents  cubic  yard,  scow  measurement 
Completed  at  end  of  fiscal  year :  49.15  per  cent. 

SUPPLEMENTAL  C0NTBACT8. 

Contractor :  Eugene  Breyman. 

Date  of  contract :  January  17,  1919. 

Date  of  approval :  February  1,  1919. 

Date  fixed  for  commencement :  None. 

Date  fixed  for  completion :  Same  as  contract  dated  August  6,  1917,  which  is 
in  force  under  waiver  of  time  limit. 

Amount  of  contract:  About  12,000  cubic  yards,  place  measurement. 

Unit  price :  49f  cents  per  cubic  yard,  place  measurement. 
.     Completed  at  end  of  fiscal  year :  0  per  cent. 

For  modification  of  contract,  dated  April  5,  1916,  with  Eugene  Breymann, 
tinder  section  8  of  river  and  harbor  act  approved  July  18,  1918,  to  i>ennit 
dredging  for  an  additional  1  foot  overdepth. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  6.Sd  Cong.,  3d  sess., 

p.  588) .. '  $1, 002, 610. 85 

Present  project: 

Mar.  4,  1913 $500,000.00 

Oct.  2,  1914 400, 000.  00 

Mar.  4,  1915 "400.000.00 

July  27,  1916 500,000.00 

1,  800, 000. 00 

Total  of  appropriations 2, 802,  610. 85 

Nov.  30,  1915,  to  surplus  fund  of  Treasury 70.00 

Total "  2, 802, 540. 85 

Receipts  from  sales,  etc.,  $544.96. 


4.  CHANNEL   NORTH   OP   SHOOTERS   ISLAND   BETWEEN  NEW   YORK 
AND  NEW  JERSEY.     (A2.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Under  the  project  of  June  25,  1910,  a  contract  dated  April  2, 1920, 
was  entered  into  with  the  Great  Lakes  Dredge  &  Dock  Co.  for  the 
removal  of  a  shoal  believed  to  be  loose  rock  and  containing  about 
1,000  cubic  yards,  scow  measurement,  in  Kill  van  Kull  near  the 
easterly  end  of  the  channel  north  of  Shooters  Island.  Work  was 
commenced  on  April  3,  1920,  and  discontinued  on  April  5.  Only  a 
few  yards  of  material  were  removed,  as  the  shoal  was  found  to  con- 
sist principally  of  ledge  rock  which  was  not  required  to  be  removed  by 
the  terms  of  the  contract.   Authority  was  given  by  the  department  to 

^  Does  not  include  $49,889.15  transferred  to  channel  north  of  Shooters  Island,  but  fn- 
cludes  $50,000  expended  under  project  of  June  28.  1874. 
« Includes  $25,000  transferred  from  project  of  1902. 
•Includes  $208.91  applied  on  previous  projects. 


Digitized  by  VjOOQ  IC 


RIVERS  AND  HARBORS — SECOND  NEW  YORK,  N.  Y.,  DISTRICT.   2189 

terminate  the  contract  by  supplemental  agreement,  but  this  had  not 
been  consummated  at  the  end  of  the  fiscal  year.  Maintenance  work 
on  this  channel  was  not  attempted  on  account  of  the  rapid  shoaling, 
which  makes  the  maintenance  cost  very  high  and  out  of  proportion 
to  the  very  small  amount  of  commerce  which  passes  through  the 
channel.  The  expenditures  during  the  year  were  $4.60,  all  for  new 
work. 

CONTRACTS  IN  FORCK. 

Contractor:  Great  Lakes  Dredge  &  Dock  Co. 

Date  of  contract ;  April  2,  1920. 

Date  of  approval:  Emergency  contract. 

Date  fixed  for  comnieneenient :  April  12.  1920. 

Date  fixed  for  completion :  April  22,  1920. 

Amount  of  contract:  1,000  cubic  yards. 

Unit  price :  $4.50  per  cubic  yard. 

Completed  at  end  of  fiscal  year:  Termination  of  contract  pending. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  OSd  Cong.,  3d  sess.,  p.  558)_  i  50, 000. 00 

Present  project : 

June  24,  1910 $100,000.00 

Mar.  4,  1911 90,000.00 

July  25,  1912 ■  19,  889. 15 

Aug,  24,  1912 30,000.00 

Mar.  4,  1913 • '  "30,000.00 

269,889.15 

Total  of  appropriations .H19,889.15 

Receipts  from  sales,  etc.,  $4.69. 


KETPORT  AND  SHOAL  HARBORS.  WOODBRIDGE,  CHEESEQUAKB, 
MATAWAN,  AND  COMPTON  CREEKS,  ELIZABETH,  RARITAN.  SOUTH, 
AND  SHREWSBURY  RIVERS,  AND  RARITAN  BAY,  N.  J.     (GROUP  B.) 

6.  ELIZABETH  RIVER,  N.  J.     (Bl.) 

OPERATIONS  DURING  THE  FISCAL  YEAR* 

No  dredging  has  been  done  on  this  improvement  during  the  fiscal 
year.  A  system  of  harbor  lines  for  the  section  of  the  river  under 
unprovement  was  approved  by  the  New  York  Harbor  Line  Board  on 
February  18,  1920,  but  the  location  and  references  in  the  field  had 
not  been  completed  at  the  end  of  the  fiscal  year. 

The  expenditures  during  the  fiscal  year  were  $3.76. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

PreTlons  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  447)_  $59,944.45 
Present  project.  Mar.  4,  1913 15, 443. 00 


Total  of  appropriations 75,387.45 

Receipts  from  sales,  etc.,  $1.10. 

*  Carried  also  under  head  of  Arthur  Kill  or  Staten  Island  Sound. 

'  By   transfer   from   appropriation    for   *'  Improying   Arthur   Kill,    N.    Y.   and    N.    J." 
<21-foot  project). 
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6.  WOODBRIDGE  CREEK,  N.  J.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  dred^ng  was  done  on  this  improvement  during  the  fiscal  year. 
The  expenditures  during  the  fiscal  year  were  $50. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  03cl  Cong.,  3d  sess.,  p.  581) $19,000 

Present  project : 

June  13.  1902 $10,000 

Apr,  28,  1904  (allotment  for  survey  of  Sept.  1,  1004) 250 

Apr.  28,  1904  (allotment  Nov.  18,  1904) 7,500 

Mar.  3,  1905 6.000 

Mar.  2.  1907— 19,000 

Mar.  3,  1909  (allotment  Mar.  19.  1909) 6,000 

June  25,  1910 3,000 

Feb.  27,  1911 3,000 

.July  25,  1912 6,000 

Mar.  4,  1913 ^ 3.000 

Oct.  2,  1914 6.000 

Mar.  4,  1915 6,000 

July  27,  1916 3,000 

Aug.  8,  1917  (allotment) 3,000 

81,750 

Total  of  appropriations 100,750 

Receipts  from  sales,  etc.,  $8.69. 


7.  RARITAN   BAY,  N.   J.     (B3.) 
OPERATIONS  or  RING  THE  FISCAL  YEAR. 

No  dredging  work  was  done  on  this  improvement  during  the  fiscal 
year.     The  expenditures  during  the  fiscal  year  were  $7.45. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  3,  1881 $50,000 

Aug.  2,  1882 50.000 

July  5,  1884 20, 000 

Aug.  5,  1886 37,  500 

Aug.  11,  1888 25,000 

Sept.  19,  1890 40,000 

July  13,  1892 40,000 

Aug.  18,  1894 40, 000 

June  3,  1896 75, 000 

Mar.  3,  1899 65,000 

June  13,  1902 45,000 

Mar.  3,  1905 50, 000 

Mar.  2,  1907 25, 000 


Mar.  3,  1909  (allotment  Mar. 

19,  1909) $20,000 

June  25, 1910 20, 000 

Feb.  27,  1911 20, 000 

July  25,  1912 10, 000 

Mar.  4,  1913 20, 000 

Oct.  2,  1914 20,000 

Mar.  4,  1915 20, 000 

July  27,  1916 20, 000 

Aug.  8,  1917  (allotment) 40,000 

Total  of  appropriations-  752, 500 
Receipts  from  sales,  etc.,  $25.07. 
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8.  RARITAN  RIVER,  N.  J.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  to  carry  out  the  project  as  modified  by  the  act  of  March 
2j  1919,  under  a  contract  with  the  Atlantic,  Gulf  &  Pacific  Co.,  dated 
August  23, 1919,  was  commenced  on  September  2  and  continued  until 
December  27,  when  work  was  suspended  for  the  winter  on  account 
of  weather  conditions.  Owing  to  heavy  ice  work  was  not  resumed 
until  March  29.  It  continued  in  progress  until  April  10,  when,  in 
accordance  with  department  approval  it  was  temporarily  suspended 
and  had  not  been  resumed  at  the  close  of  the  fiscal  year.  The  main 
channel  was  completed  from  deep  water  at  Keasby  to  the  Washing- 
ton Canal,  a  distance  of  about  4  miles.  The  depth  made  was  about 
16  feet  and  width  200  feet.  About  1,900  feet  of  the  lower  end  of  the 
south  channel  was  completed.  The  depth  made  was  about  10^  feet 
and  width  150  feet.  The  total  amount  removed  under  the  contract 
is  812,952  cubic  yards,  scow  measurement,  of  which  199,182  cubic 
yards  were  taken  from  the  south  channel  and  613,770  cubic  yards 
were  taken  from  the  main  channel.  The  material  consisted  of  sand, 
mud,  shells,  gravel,  and  clay.  It  was  removed  by  the  hydraulic 
method  and  disposed  of  by  pumping  directly  on  the  adjoining 
meadowlands.  The  plant  employed  consisted  of  one  20-inch  and  one 
18-inch  hydraulic  dredge,  with  tugs,  oil  boat,  coal  and  water  boat, 
pipe  lines,  and  other  usual  appurtenances.  There  was  expended  for 
new  work  during  the  year  $117,373.01  and  for  maintenance  $2,953.33 ; 
total,  $120,326.34. 

The  maintenance  work  was  done  in  the  main  channel  in  connection 
with  the  above  contract  in  accordance  with  department  approval 
given  April  1.  Material  excavated  above  the  10-foot  contour  was 
charged  to  maintenance  of  the  old  10-foot  project.  This  quantity 
amounted  to  19,985  cubic  yards. 

CONTRACTS  IN  FORCE. 

Contractor :  Atlantic.  Gulf  &  Pacific  Co. 

Date  of  contract :  August  23,  1919. 

Date  of  approval :  September  2,  1919. 

Date  of  commencement :  October  11,  1919. 

Date  fixed  for  completion :  July  10,  1921. 

Amount  of  contract:  1.511,081  cubic  yards,  scow  measurement. 

Unit  price:  14.89  cents  per  cubic  yard,  scow  measurement. 

Completed  at  end  of  fiscal  year :  53  per  cent. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491, 63d  Cong.,  3d  sess.,  p.  535)  _      $13, 963. 00 

Project  of  1878: 

June  18,  1878 $200,000.00    • 

Mar.  3,  1879 60,000.00 

June  14,  1880 ^ 100,000.00 

Mar.  3.  1881 25,000.00 

Aug.  2,  1882 25,  000.  00 

July  5,  1884 35,000.00 

Aug.  5,  1886 26,250.00 

Aug.  11,  1888 -      50,000.00 

Sept.  19,  1890 50,000.00 
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Project  of  187&— Continued. 

July  13.  1892 i $40,000.00 

Aug.  18.  1894 . 20,000.00 

June  3,  1896 20,000.00 

Mar.  3.  1899 20,000.00 

June  13,  1902  (allotment  Aug.  1,  1902) 20,000.00 

Mar.  3,  1905  (allotment  Aug.  12,  1905) 22.000.00 

Mar.  2,  1907  (allotment  Mar.  20,  1907) 16.975.42 

Mar.  3,  1909  (allotment  Mar.  20.  1909) 10.000.00 

June  25,  1910  (allotment  Aug.  23.  1910) 21,994.39 

Feb.  27.  1911  (allotment  Mar.  9,  1911) 10,000.00 

July  25.  1912  (allotment  Aug.  30.  1912) 5, 000. 00 

Mar.  4.  1913  (allotment  Apr.  4,  1913) 10,000.00 

Mar.  4,  1915 *  3, 000. 00 

Project  of  1919 : 

Mar.  2,  1919 250,000.00 

$1, 040, 219. 81 

Total  of  appropriations 1,054,182.81 

Transferred  under  authority  of  river  and  harbor  act  Mar.  4, 1913-  9, 635. 90 

1.044,546.91 
Receipts  from  sales,  etc.,  $7,954.07. 


9.  SOUTH  RIVER,  N.  J.     (B5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done.  Maintenance  dredging  was  postponed  until 
conditions  improve,  or  until  its  need  becomes  sufficiently  great  to 
warrant  its  prosecution  at  a  high  cost.  Considerable  shoaling  has 
occurred,  but  commerce  has  decreased  to  such  an  extent,  due  to  labor 
conditions,  that  the  need  for  dredging  did  not  appear  sufficiently 
urgent  to  warrant  the  payment  of  the  abnormal  prices.  The  ex- 
penditures for  maintenance  during  the  fiscal  year  were  $54.57. 

C50NTRACT8  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  557) _-  $20,000. 00 

Present  project : 

June  14,  1880 $40,000.00 

Mar.  3,  1881 6,000.00 

Aug.  2,  1882 10,000.00 

Aug.  5,  1886 5.000.00 

Aug.  11,  1888 5,000.00 

Sept.  19,  1890 5,000.00 

July  13,  1892 ^-^ 7,000.00 

Aug.   18^  1894 5, 000.  00 

June  3.  1896 5,000.00 

Mar.  3,  1899 5,000.00 

June  13.  1902  (allotment  Aug.  1.  1902) . 5. 000. 00 

Mar.  3,  1905  (allotment  Aug,  12.  1905) 5,000.00 

Mar.  2, 1907  (allotment  Mar.  20, 1907) 13, 178.  63 

Mar.  3, 1909  (allotment  Mar.  25, 1909) 5, 000. 00 

June  25, 1910  (allotment  Aug.  23,  1910) 19, 380.  63 

^  Original  allotment  $10,000,  of  which  $7,000  was  transferred  to  other  works. 
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Feb.  27,  1911  (allotment  Mar.  9,  1911) $5,  (XK).  (K) 

July  25.  1912 87.  (KK).  00 

Mar.  4,  1913  (allotment  Apr.  4,  1913) 8, 000. 00 

$240,  5.59.  20 

Total  of  appropriations 260,559.26 

Transferred  under  authority  of  river  and  harbor  act  of  Mar.  4,  191 5_    38, 000.  00 

222,  559.  26 
Receipts  from  sales,  etc.,  $607.46. 


10.  CHEESEQUAKE  CREEK,   N.   J.      (B6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  on  this  improvement  during  the  fiscal  year.    No 
expenditures  were  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  14,  1880 $20,000.00 

Mar.    3,   1881 5,000.00 

Aug.  2,  1882 15,000.00 

Mar.  3, 1905  (allotment  Aug.  12, 1905) 5, 000. 00 

Mar.  3,  1905  (allotment  June  19.  19(X5) *747.32 

Mar.  2, 1907  (allotment  Mar.  20,  1907) 3,604.96 

June  25, 1910  (allotment  Aug.  23,  1910) 5,000.00 

Feb.  27, 1911  (allotment  Mar.  9, 1911) 2,  500.  00 

JuJy  25,  1912  (allotment  Aug.  30,  1912) 2, 500. 00 

Mat.  4,  1913  (allotment  Apr.  4,  1913) 2, 500. 00 

Total  of  appropriations 61,852.28 

Receipts  from  sales,  etc.,  $1.45. 


11.  KEYPORT  HARBOR,  N.  J.     (B7.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Efforts  were  made  during  the  summer  and  fall  of  1919  to  secure  a 
satisfactoiy  offer  in  the  open  market  to  do  maintenance  dredging. 
No  bids  were  offered.  New  soundings  were  taken  and  specifications 
to  cover  the  work  were  again  advertised  under  date  of  April  26, 
1920.  Proposals  were  opened  on  May  26.  No  bids  were  offered. 
Attempts  have  since  been  made  to  secure  an  offer  in  the  open  market. 
The  work  is  unattractive  for  bidders  because  of  the  difficulty  in 
disposing  of  the  dredged  material,  and  under  present  conditions  the 
available  f imds  will  not  suffice  to  do  the  work  needed.  The  work  is 
urgently  needed.  The  expenditures  during  the  fiscal  year  were 
$663.26. 

1  Original  aUotment  $1,000,  of  which  $252.68  was  returned  to  the  Treasury. 
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CX)NTRACT8  IN  FORCE. 

None. 


APPROPRIATION8. 

Aug.  2,  1882 $30.  47.").  rK> 

July  13,  1892 5,000.00 

Aug.  ta  1894 5,000.00 

June  3,  1896 2,500.00 

Mar.  3.  1899 2,500.00 

June  13,  1902  (allotment  Aug.  1,  1902) 5,0(K).0O 

June  13,  1902  (allotment  May  31,  1904) 5.0iH).0O 

Mar.  3,  1905  (allotment  Aug.  12,  1905) . 5,  (H)0.  00 

Mar.  2,  1907  (allotment  Mar.  20.  1907) S,  705.  97 

Mar.  3,  1909  (allotment  Mar.  25,  1909) 5.000.(K> 

June  25,  1910  (allotment  Aug.  23.  1910) 18,872.74 

Feb.  27.  1911  (allotment  Mar.  9,  1911) 5,000.00 

Julv  25,  1912  (allotment  Aug.  30,  1912) 5,000.00 

Mar.  4,  1913  (allotment  Apr.  4.  1913) 5,000.0l> 

Mar.  4,  1915 5.0<IO.0O 

July  27,  1916  (allotment  Sept.  6,  1916) 5,000.00 

Aug.  8,  1917  (allotment) 5,0iK).00 

T(>tal  of  appropriations 123,0.5.3.71 

Receipts  from  sales,  etc.,  $3.66. 


12.  MATAWAN  CREEK,  N.  J.     (B8.) 
OPERATIONS  DrRIN(}  THE  FISCAL  YEAR. 

No  work  was  done  under  this  improvement  during  the  fiscal  year, 
and  no  expenditures  were  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Mar.  3,  1881 $1.5.000.00 

Aug.  2,  1882 6,000.00 

Sept.  19,  1890 *-i.  .■'>00.  m 

July  13,  1892 1 9,620.00 

Aup.  18,  1894 3,000.00 

June  3,  1896 3,000.00 

Mar.  3,  1899 3.  000.  00 

June  13,  1902  (allotment  Aug.  1,  1902) 3,000.00 

June  13,  1902  (allotment  May  31,  1904) *  2,  684.  3J> 

Mar.  3,  1905  (allotment  Aug.  12,  1905) .3,000.00 

Mar.  2,  1907  (allotment  Mar.  20,  1907) 6,0(M).  (K> 

Mar.  3,  1909  (allotment  Mar.  20,  1909) 3,000.00 

June  25,  1910  (allotment  Aufr.  23,  1910) 6.000.00 

Feb.  27.  1911  (allotment  Mar.  9,  1911) 3,000.00 

Julv  25,  1912  (allotment  Aug.  30,  1912) 6,000.00 

Mar.  4,  1913  (allotment  Apr.  4,  1913) 3,  (¥K1.  (H> 

Oct.  2,  1914  (allotment  Oct.  26.  1914) ,   .3,000.00 

Mar.  4,  1915 'll,<mOO 

Total  of  appropriations 91,  804.  39 

Receipts  frf>m  sales,  etc.,  $2.99. 

»  Original  amount  $3,000.  les«  S.^l.'j.fil  returned  to  Treasury  Jan.  3,  1905. 
«  $2,000  additional  by  transfer  from  Rarltan  River,  May  31,  1916. 
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13.  SHOAL  HARBOR  AND  COMPTON  CREEK,  N.  J.     (B9.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Bids  for  maintenance  dredging  by  contract  were  to  have  been 
opened  on  July  2,  1919.  No  bids  were  oifered.  Efforts  were  made 
throughout  the  balance  of  the  summer  and  fall  to  obtain  a  satisfac- 
tory oifer  in  the  open  market  for  doing  this  work,  but  no  satisfactory 
offer  was  secured.  A  new  survey  was  made  in  the  spring  and  the 
work  was  again  advertised  under  date  of  April  26.  Bids  were  opened 
on  May  26  and  the  only  bid  offered,  that  of  John  P.  Eanderson,  at 
65  cents  per  cubic  yard,  scow  measurement,  was  accepted.  A  contract 
was  entered  into  on  June  10,  which  was  approved  by  the  department 
on  June  24.  Work  under  the  contract  had  not  been  commenced  at 
the  close  of  the  fiscal  year.  The  expenditures  during  the  year  were 
$146.99. 

CONTRACTS  IN   FORCE. 

Contractor:  John  P.  Randerson. 

Date  of  contract :  June  10,  1920. 

Date  of  approval :  June  24,  1920. 

Date  fixed  for  commencement :  July  15, 1920. 

Date  fixed  for  completion :  December  5,  1920. 

Amount  of  contract :  20,000  cubic  yards,  scow  measurement. 

Unit  price :  65  cents  per  cubic  yard,  scow  measurement 

Completed  at  end  of  fiscal  year :  0  per  cent 


APPROPRIATIONS. 

StPt.  19,  1890 $5,000.00 

M'  13,  1892 3, 000.  00 

^n- 18, 1894 3, 000. 00 

June  3, 1896 5. 000. 00 

™-  3, 1899 . 8, 000.  00 

JHoe  13, 1902  (allotted  Aug.  1,  1902) 8,000.00 

^^•3,1905  (allotted  Aug.  12,  1905) , 5,000.00 

f  af.  2, 1907  (allotted  Mar.  20,  1907) 9, 750.  57 

June  25, 1910  (allotted  Aug.  23,  1910) 8, 752. 24 

^eb.  27, 1911  (allotted  Mar.  9.  1911) 5, 000. 00 

'Ify  25, 1912  (allotted  Aug.  30,  1912) 5, 000. 00 

^^Y-  i  1913  (allotted  Apr.  4,  1913) 5, 000. 00 

W.  2, 1914  (allotted  Oct  26,  1914) 5, 000. 00 

1^/'  ^'  ^^^5  i^y  transfer  May  31,  1916) 5, 000. 00 

;'Wy27, 1916  (allotted  Sept  6,  1916) 5,000.  00 

AJar.2,1919  (allotted  Apr.  9, 1919) 5,000.00 

Total  appropriations 90,  502.  81 

Received  by  transfer  from  river  and  harbor  act  Mar.  4,  1913 9, 635. 90 

100. 138.  71 
Receipts  from  sales,  etc.,  $3.67. 


14.  SHREWSBURY  RIVER,  N.  J.      (BIO.) 
OPERATIONS  DURING  THE   FISCAL  YEAR. 

Bids  to  cover  maintenance  dredging  by  contract  under  the  project 
of  1887  were  opened  on  July  2,  1919.  No  reasonable  bids  were 
offered.   Bids  were  solicited  for  this  work  in  the  open  market  during 
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the  summer  and  fall  with  no  acceptable  offers.  The  shoal  areas  were 
a^in  sounded  in  the  early  spring  and  the  work  again  advertised 
under  date  of  April  26  and  bids  opened  on  May  26.  The  bid  of  John 
P.  Eanderson  for  59  cents  per  cubic  yard,  scow  measurement,  was 
accepted.  A  contract  was  entered  into  on  June  10,  1920,  and  was 
approved  by  the  department  on  June  24, 1920.  Work  under  the  con- 
tract had  not  commenced  at  the  close  of  the  fiscal  year.  The  expendi- 
tures during  the  year  for  maintenance  under  the  project  as  existing 
before  March  2,  1919,  were  $1,676.34. 

Under  the  project  adopted  by  the  river  and  harbor  act  approved 
March  2,  1919,  work  was  done.  Surveys  and  tidal  observations  were 
completed  in  the  south  branch  of  the  river.  Specifications  to  cover 
dredging  to  complete  the  project  in  the  south  branch  between  the 
steamboat  dock  at  Sea  Bright  and  the  upper  limit  at  Branchport 
were  advertised  under  date  of  August  2,  1919,  and  proposals  were 
opened  on  September  2.  The  proposal  of  the  lowest  bidder,  the 
American  Pipe  &  Construction  Co.,  was  accepted  and  a  contract  was 
entered  into  on  September  26.  Work  under  the  contract  was  com- 
menced about  October  15  and  continued  in  progress  until  Decem- 
ber 19,  when  work  was  stopped  for  the  winter.  Dredging  was  re- 
sumed on  March  24  and  continued  in  progress  at  the  close  of  the 
fiscal  year.  The  project  was  completed  from  the  steamboat  dock  at 
Sea  Bright  to  the  Pleasure  Bay  bridge,  a  distance  of  3J  miles.  The 
depth  made  was  about  8  feet,  and  width  150  feet.  There  was  removed 
under  the  contract  324,174  cubic  yards,  place  measurement.  This 
consisted  of  sand  and  mud  and  was  disposed  of  by  pumping  on  the 
adjoining  meadow  lands.  The  plant  consisted  of  one  20-inch  hydraulic 
dredge,  with  tugboat,  coal  and  water  boat,  and  other  usual  appurte- 
nances. There  was  expended  under  this  project  for  new  work  during 
the  year,  $49,292.36. 

CONTRACTS  IN  FORCE. 

Contractor:  John  P.  Randerson. 

Date  of  contract :  June  10,  1920. 

Date  of  approval :  June  24,  1920. 

Date  fixed  for  commencement :  July  15,  1920. 

Date  fixed  for  completion :  December  5,  1920. 

Amount  of  contract :  26,661  cubic  yards,  scow  measurement. 

Unit  price :  59  cents  per  cubic  yard,  scow  measurement 

Completed :  Nothing  done. 

Contractor :  American  Pipe  &  Construction  Co. 

Date  of  contract :  September  26,  1919. 

Date  of  approval :  October  7,  1919. 

Date  fixed  for  commencement :  October  26,  1919. 

Date  fixed  for  completion :  August  28,  1921. 

Amount  of  contract :  431,730  cubic  yards,  place  measurement 

Unit  price :  17|  cents  per  cubic  yard,  place  measurement. 

Completed :  75  per  cent. 

APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  555) $20,500 

Existing  project : 

June  18,   1878 $18,000 

Mar.   3,    1879 10,000 

June  14,  1880 30,000 
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Existing  project— Continued. 

^/^^'  3,  1881 $86,0(K) 

^^S.  2,  1882 30,000 

-^»^.  0,  1886 10,000 

^"^-  n,  1888 10,000 

^P^-  19,  1890 10.000 

^^*y  13,  1892 10,000 

^«Jf'   ^8.    1S94 5,000 

i^„      J   1886 15,000 

T.,«^o^'   1«99 10,000 

T™f  V^  (allotment  June  30,  1900) 10, 000    ' 

iVI^  o^'   1902 75, 000 

fjfj;-  J    19a5 20,000 

iuar.  ^^    jj^^  ^                        _         „  _ 10  000 

Mar.  3  x^  (aUotmVnt"Mar7Y97l909r--I~---I-------~  2o!oOO 

June  25,  1910 1 . 10,000 

Feb.  27,  1911 10, 000 

July  25,  1912 10,000 

Mar.  4,  1913 10.000 

Oct  2.  1914 10.000 

Mar.  4,  1915 18,000 

July  27,  1916 10,000 

Aug.  8,  1917  (allotment) 10,000 

July  18,  1918  (allotment) 10.000 

Mar.  2,  1919  (aUotted  Apr.  9.  1919) 10,000 

Project  of  1919: 

Mar.    2,   1919 100,000 

^$587,000 

Total  of  appropriations (J07,500 

Receipts  from  sales,  etc.,  $51.77. 
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FOB  A  DESCRIPTION  OF  THE  IMPR0VKMENT8  IN  THE  DISTRICT,   SEE  PAGES   388  TO  414. 


1.  DELAWARE    RIVER,   N,   J..   LALOR    STREET,   TRENTON,   TO    UPPER 

RAILROAD  BRIDGE. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Drilling  and  blasting  ledge  rock  and  dredging  were  in  progress  at 
the  beginning  of  the  fiscal  year  under  lease,  dated  September  7,  1918, 
with  the  Auten  Engineering  &  Contracting  Co.  (Inc.),  of  New  York, 
N.  Y.,  for  furnishing  and  operating  1  dredge,  1  tug,  and  4  bottom- 
dump  scows,  and  for  operating  drill  boat  \o.  8^  belonging  to  the 
United  States,  at  a  total  monthly  rental  of  $15,900,  coal  and  explo- 
sives being  furnished  by  the  United  States.  The  oj)eration  of  the 
drill  boat  was  suspended  on  November  14,  1919,  and  that  of  the  rest 
of  the  plant  on  November  22,  1919,  owing  to  the  exhaustion  of  avail- 
able funds.  From  July  14,  1919,  to  August  21,  1919,  the  dredge,  tug, 
and  scows  were  operated  on  maintenance  dredging  on  Bordentown 
range.  During  the  fiscal  year  959  holes,  aggregating  approximately 
6,244  linear  feet,  were  drilled  and  blasted,  and  approximately  24,863 
cubic  yards  of  material  were  removed  from  the  channel  and  deposited 
at  dumps  from  3  to  4  miles  below  the  work.  It  is  estimated  that  the 
material  removed  consisted  of  approximately  16,506  cubic  yards  of 
sand,  gravel,  and  clay,  301  cubic  yards  of  bowlders,  and  8,056  cubic 
yards  of  blasted  rock,  making  a  total  of  69,033  cubic  yards  of  sand, 
gravel,  and  clay,  7,197  cubic  yards  of  bowlders,  and  17,821  cubic  yards 
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of  blasted  rock  removed  under  the  lease.    Expenditures  during  the 
year  amounted  to  $88,025.93,  all  for  new  work. 

LEASE  IN  FORCE. 

Lessor:  Auten  Engineering  &  CJontracting  Co.  (Inc.),  of  New 
York,  N.  Y. 

Consideration  of  lease :  $151,208.79. 

Unit  prices:  One  dredge  and  one  tugboat,  $11,500  per  month ;  four 
scows,  $1,800  per  month;  drill  scow  (operating  only),  $2,600  per 
month. 

Date  of  lease:  September  7,  1918. 

Date  of  beginning  work :  September  24, 1918. 

Duration  of  lease :  11^  months  (approximately). 

Completed  at  end  of  fiscal  year :  100  per  cent. 


APPROPniATIONS. 

Existing  project : 

July  25,  1912 $50,000.00 

Mar.  4,  1913 114,000.00 

Mar.  4,  1915 6,612.50 

July  27,  1916 40.000.00 

Mar.  4,  1915  (allotment  Oct,  30,  1916> 95.000.00 

.Tilly  18,  1918 150,000.00 

Mar.  2,  1919  (allotment  Jan,  12.  1920) 6,000.00 

June  5,  1920 25.000.00 

Total 486. 612. 50 

Received  from  sales,  etc.,  $3,518.28. 


2.  DELAWARE  RIVER,   PA.   AND  N.    J.,   PHILADELPHIA,   PA.,   TO 

TRENTON,  N.  J. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  dredging  plant,  consisting  of  the  dredge  Hunncane^  tug,  and 
four  bottom  dump  scows,  owned  by  the  Auten  Engineering  &  Con- 
tracting Co.  (Inc.),  of  New  York,  N.  Y.,  which  was  being  operated 
by  the  owners  at  Trenton,  N.  J.,  under  lease  dated  September  7,  1918, 
was  temporarily  transferred  to  this  project  on  July  14,  1919.  The 
plant  was  operated  on  maintenance  dredging  in  the  channel  on  Bor- 
dentown  range  from  that  date  to  August  21, 1919,  inclusive.  Dredging 
w^as  done  to  a  depth  of  12  feet  in  the  western  half  of  the  channel  over 
a  distance  of  about  2,000  feet.  Approximately  30,985  cubic  yards  of 
material  were  removed  and  deposited  close  to  the  l^ennsylvania  shore 
in  deep  holes  left  from  commercial  sand  dredging  operations.  A  com- 
plete examination  of  the  channel  was  made  in  June,  1920,  and  depths 
of  less  than  12  feet  at  mean  low  water  were  found  on  the  center  line 
of  the  channel  at  the  following  localities:  Mud  Island  range,  10.4 
feet;  Van  Sciver  range,  11.4  feet;  Grubb  range,  10.7  feet;  Kinkora 
range,  10.6  feet ;  Bordentown  range,  9.7  feet. 


Digitized  by  VjOOQIC 


BIVSBS  AND  HARBOKS — PHILAD^liSlA,  PA.,  DISTRICT.      2201 
CONTRACTS  IN  FORCE.  •  /    •* 

None. 


APPROPRIATIONS. 

Prior  to  present  projei-t  (see  H.  Poc.  No.  1491,  63<1  Cong.,  3d  ses«., 

p.   443) 1  $201,  000.  00 

Present  project : 

June  25,  1010 |1 00,  (MM).  00 

Mar.  4,  1911 160,  (MM).  00 

Aug.  24,  1912 70, 000.  (M) 

Mar.  4,  1913 20,  (KM).  00 

July  27,  1916 25. 000.  (M) 

Aug.  8,  1917 40,  (MM).  00 

415, 000.  oa 

Total  of  approprlationn 616,000.00' 

Amount  carried  to  surplu.s  fund  of  Treasurj 3,376.  75 

Net  total 6l:J,  623. 25 

Received  from  sale.s.  etc.,  $605..">3. 


3.     DELAWARE    RIVER,    PA.,    N.    J„    AND    DEL.,    PHILADELPHIA,    PA., 

TO  THE   SEA. 

OPERATIONS   DURING  THE  FISCAL   YEAR. 

yew  work. — Original  dredging  under  contract  was  in  progress 
throughout  the  year  except  during  the  winter  months.  Xo  clike  con- 
struction was  in  progress. 

Under  contract  dnted  Ai)ril  2,  1919,  with  tlie  (treat  Lakes  Dredge 
&  Dock  Co.,  of  New  York,  X.  Y.,  for  dredging  the  eastern  half  of  the 
channel  in  Philadelphia  Harhor  (section  1),  channel  dredging  was 
commenced  July  16,  1919.  A\'ork  was  suspended  for  the  season  De- 
cember 19, 1919,  and  resumed  April  19, 1920.  Approximately  535,705 
cubic  yards  of  material  were  removed  durinjj  the  year.  Deductions 
for  excessive  overdepth  dredging  and  excessive  side  slope  dredging 
so  far  as  determined  amount  to  24,924  cubic  yards,  leaving  a  net  total 
of  510,841  cubic  yards,  including  excessive  dredging  not  yet  deter- 
mined. The  worK  to  be  done  under  this  contract  will  complete  to 
full  project  width  the  channel  between  Gloucester,  X.  J.,  and  (ireen- 
wich  Point,  Philadelphia,  Pa.,  where  the  western  half  was  dre<lged 
in  1915.  A  length  of  approximately  one-half  mile  was  completed 
at  the  end  of  the  year. 

Work  under  contract  dated  April  1,  1919,  with  the  American 
Dredging  Co.,  of  Philadelphia,  Pa.,  for  dredging  on  Xew  Castle 
range  and  the  lower  end  of  Reedy  Island  range  (sections  2  and  4) 
was  continued,  and  section  2  was  completed  December  Ki,  1919. 
Work  in  section  4  was  suspended  for  the  season  December  17,  1919, 
i^esumed  April  12,  1920,  and  completed  June  30,  1920.  Approxi- 
mately 2,091,773  cubic  yards  of  material  were  removed  during  the 
year,  making  a  total  of  2.507,033  cubic  yards  removed  under  the 

•  » Of  this  amount  the  sum  of  $124,500,  appropriatod  for  the  Improvement  of  the  Dela- 
ware River  from  Trenton  to  Its  mouth,  wqh  expended  on  this  pitrt  of  the  river  prior  to 
adoption  of  the  existing  project.  ^-^  j 
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-contract;.  A*. cT^dilction  of  229,223  cubic  yards  was  made  for  exces- 
sive oVerdeptlr  dredpng^  and  excessive  side  slope  dredgin^r,  lea\'ing 
a  *0^t'*jfotal  of  2,277,810  cubic  yards.     The  length  of  channel  coni- 
•pS?levl  to  project  dimensions  under  this  contract,  inchidin*;  portions 
'  which  already  had  a  depth  of  35  feet  or  more,  is  about  3.6  miles. 

AVork  under  contract  dated  March  31,  1919,  with  the  American 
Dredpng:  Co.  for  dredirin^  on  the  lower  portion  of  New  Castle  range 
nnd  the  upper  portion  of  Reedy  Island  range  (section  3)  was  com- 
menced July  22,  1919,  suspended  for  the  season  December  18,  1919, 
and  resumed  April  16,  1920.  The  total  quantity  of  material  removed 
during  the  year  was  721,113  cubic  yards,  inchuling  excessive  over- 
depth  dredging  and  excessive  side  slope  dredging  amounting  to 
107,146  cubic  yards,  or  a  net  quantity  of  613,967  cubic  yards.  At 
the  end  of  the  year  the  contract  was  completed  except  for  the  removal 
of  3,204  cubic  yards,  which  were  dredged  July  1  and  2,  1920.  The 
length  of  channel  completed  to  project  dimensions  under  this  con- 
tract, including  portions  with  a  natural  depth  of  35  feet  or  more,  is 
about  4.5  miles. 

Under  contract  dated  April  8,  1919,  with  the  Maryland  Dredging 
&  Contracting  Co.,  for  dredging  on  Liston  range,  channel  dredging 
was  commenced  July  21,  1919,  and  continued  until  stopped  by  the 
sinking  of  the  contractor's  three  dredges  during  a  storm  on  August 
13,  1919.  The  dredges  were  raised,  and  placed  under  repair,  b\it 
dredging  was  not  resumed  during  the  season  of  1919.  The  U.  S. 
dredge  Corozdl^  leased  by  the  contractor  from  the  Philadelphia  En- 
gineer district  was  placed  on  tlie  work,  and  dredging  was  resumed 
June  1,  1920.  The  total  quantity  of  material  removed  during  the 
year  was  239,352  cubic  yards. 

No  work  was  in  i>rogress  under  contracts  dated  April  9  and  10, 
1919,  with  tlie  Maryland  Dredging  &  Contracting  Co.,  for  dredging 
on  Liston  range  (sections  8  and  9)  other  than  the  preparation  ot 
rehandling  and  depositing  basins,  wliich  were  also  used  in  connection 
with  the  contract  for  work  on  section  7. 

lender  contract  dated  April  29, 1920,  with  the  American  Dredging 
Co.,  for  dredging  to  full  project  dimensions  in  Philadelphia  Harbor 
between  Jackson  and  Queen  Streets,  dredging  was  commenced  June 
10,  1920,  and  80,167  cubic  yards  were  removed  during  the  remainder 

of  the  vear.  ^     ,  ^    ^    r^ 

Wort  under  contract  with  the  Great  Lakes  Dredge  &  Dock  Co., 
for  dredging  and  rock  excavation  in  Philadelphia  Harbor  (Mame- 
luke Rock)  was  continued  until  January  2,  1920,  when  operations 
were  suspended  for  the  season.  Work  had  not  been  resumed  at  the 
end  of  the  fiscal  year,  pending  consideration  of  the  contractor's  claim 
for  relief  under  the  provisions  of  the  river  and  harbor  acts  of  July 
18,  1918,  and  March  2,  1919.  During  the  year  4,002  holes  aggregat- 
ing  36,609  linear  feet,  were  drilled  and  blasted,  makmg  the  total 
number  drilled  and  blasted  under  the  contract  12,405,  with  an  aggre- 
gate length  of  116,996  linear  feet.  Dredging  in  the  channel  outside  of 
the  rock  area  was  in  progress  at  the  beginning  of  the  fiscal  year,  and 
the  removal  of  the  blasted  rock  was  commenced  during  September, 
1919.  Approximately  22,309  cubic  yards  of  ledge  rock  and  80,265 
cubic  yards  of  other  material,  both  place  measurement,  were  removed 
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during  the  year.  At  the  time  work  under  the  contract  was  siisi)eniled 
approximately  89  per  cent  of  the  rock  area  had  been  covered  by  drill- 
ing and  blasting  operations  and  approximately  22,309  cubic  yards, 
place  measurement,  of  rock  and  91,543  cubic  yardsj  place  measure- 
ment, of  other  material  had  been  removed  by  dredgmg.  All  of  this 
material  was  deposited  at  Edgemoor,  Del.,  in  an  embankment  to  re- 
inforce the  old  timber  bulkhead  with  the  exception  of  21,010  cubic 
yards,  scow  measurement,  which  were  deposited  in  the  base  of  an 
embankment  in  extension  of  the  bulkhead  and  0,422  cubic  yards,  scow 
measurement,  which  were  dumped  in  front  of  the  embankment  along 
the  timber  bulkhead  but  not  rehandled  at  the  close  of  the  season. 

AVork  under  contract  dated  February  1,  1917,  with  the  Maryland 
Dredging  &  Contracting^  Co.,  for  dredging  and  rock  excavation  on 
Tinicum,  Chester,  and  Marcus  Hook  ranges,  which  had  been  sus- 
I>ended  for  the  winter  cm  December  12,  1918,  was  not  resumed  during 
the  fiscal  year. 

Maintenance. — Maintenance  dredging  with  the  V.  S.  seagoing  hop- 
per dredges  /Delaware  and  Manhattan  was  continued  until  July  13, 
1919,  when  it  became  necessary  to  suspend  operations,  due  to  the  dif- 
ficulty in  obtaining  tireroom  crews  at  the  prevailing  rates  of  pay,  and 
the  dredges  were  laid  up  at  the  Fort  Alifflin  Military  Reservation. 
General  increases  in  pay  were  put  into  effect  and  maintenance  dredg- 
ing was  resumed  August  4,  1919.  AVork  was  susi)en(led  for  the  season 
December  19, 1919,  and  the  dredges  were  taken  to  Fort  Mifflin,  where 
annual  overhaul  and  repair  were  commenced  by  the  crews.  The  ves- 
sels were  removed  to  the  Philadelphia  Navy  \  ard  January  10,  1920, 
for  such  repair  as  required  shipyard  facilities,  and  Mere  in  dry  dock 
from  February  9  to  March  9,  1920,  inclusive.  The  work  done' at  the 
Philadelphia  Navy  Yard  included  the  installation  of  oil-burning 
equipment  in  accordance  with  designs  furnished  by  the  Navy  Depart- 
ment. The  Delaware  was  given  a  trial  on  maintenance  dredging 
March  17,  and  the  Manhattan  on  March  23,  1920.  The  oil-burning 
installations  failed  to  operate  satisfactorily  and  experiments  were 
in  progress  in  an  effort  to  improve  them. 

On  account  of  the  scarcity  and  great  increase  in  the  cost  of  fuel 
oil  since  the  conversion  of  the  dredges  to  oil  burners  was  undertaken 
it  was  decided  to  abandon  the  use  of  oil  for  the  present  and  the  dredges 
were  converted  back  to  coal  burners,  retaining,  however,  the  oil  tanks 
and  piping  in  the  hold,  so  that  the  conversion  to  oil  burners  could 
be  reaciily  made  by  the  crews  whenever  desired.  Both  dredges  re- 
sumed work  April  12,  1920.  No  response  was  received  to  adver- 
tisement for  proposals  for  furnishing  coal  and  fuel  oil  for  the 
£lant  and  it  was  necessary  to  purchase  coal  in  open  market  after 
larch  31,  1920,  when  the  contract  with  the  Quemahoning  Coal  Co. 
expired  by  limitation.  The  price  of  coal  and  the  difficulty  in  obtain- 
ing it  continued  to  increase  and  it  was  decided  to  suspend  mainte- 
nance work  until  conditions  should  become  more  favorable.  The 
dredges  were  accordingly  laid  up  at  Fort  Mifflin  on  June  25,  1920, 
and  were  still  idle  at  the  end  of  the  year. 

At  the  beginning  of  the  fiscal  year  the  rehandling  machine  Cataract 
had  been  taken  to  Artificial  Island  after  extensive  repairs  commenced 
during  the  winter  season,  and  preparations  were  in  progress  to- 
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resume  rehandling  material  from  maintenance  dredging.  Funaping 
was  commenced  tJuly  7,  1919,  the  work  at  first  being  confined  to  the 
enlarging  and  deepening  of  the  rehandling  basins,  the  dredges  in 
the  meantime  depositing  in  the  area  between  Artificial  Island  and 
the  New  Jersey  shore,  as  near  the  lower  end  as  practicable.  Rehan- 
dling of  material  from  maintenance  dredging  was  commenced  Oc- 
tober 15,  1919,  and  continued  until  December  17,  when  operations 
were  suspended  and  the  machine  taken  to  F'ort  Mifflin,  where  annual 
overhaul  and  repair  were  commenced  by  the  crew.  Repairs  were 
completed  at  a  shipyard  in  Wilmington,  Del.,  and  the  machine  was 
returned  to  Artificial  Island  March  19,  1920.  Pumping  was  resumed 
April  1, 1920.  A  second  rehandling  basin  was  excavated  in  order  to 
permit  the  dredges  to  dump  without  interfering  with  the  work  of 
the  Cataract^  one  basin  being  used  for  dumping  while  pumping  is  in 
progress  in  the  other.  At  the  end  of  the  fiscal  year,  after  suspension 
of  work  by  the  Delaware  and  Manhattan^  the  Cataract  was  enga^d 
in  removing  shoals  from  the  entrance  channel  to  the  rehandling 
basins. 

Kepairs  were  made  to  the  pipe-line  trestle  and  bank  at  Artificial 
Island  as  required  during  the  year,  with  Government  plant  and  hired 
labor. 

The  total  quantity  of  material  removed  in  maintenance  dredging 
during  the  year  was  2,998,839  cubic  yards,  all  of  which  was  deposited 
between  Artificial  Island  and  the  New  Jersey  shore.  Approximately 
1,260,898  cubic  yards  of  this  were  pumped  ashore  on  Artificial  Island 
by  the  Catarxici, 

The  work  of  the  Delaware  and  Manhattan  resulted  in  maintainiilg, 
virtually  throughout  the  entire  year,  a  minimum  diBpth  of  30  feet 
at  mean  low  water  over  a  width  of  200  to  400  feet  along  the  center 
line  of  the  channel.  The  plant  so  far  available  for  maintenance 
dredging  is  unable  to  maintain  this  depth  over  the  full  width  of  the 
channel  and  no  attempt  has  been  made  to  maintain  a  35-foot  depth 
in  the  portions  of  the  channel  which  have  been  completed  under 
the  existing  project. 

The  inadequacy  of  the  maintenance  plant  has  long  been  recognized 
and  steps  were  taken  during  the  year  to  acquire  additional  plant. 
The  bucket  ladder  dredge  Corozal  was  purchased  from  the  Panama 
<Janal  and  brought  to  Philadelphia,  leaving  the  Canal  Zone  December 
12, 1919,  and  arriving  at  Philadelphia  January  8, 1920.  Pending  the 
construction  or  purchase  of  scows  for  use  with  the  Vorozal^  this 
dredge  was  leased  to  the  Maryland  Dredging  &  Contracting  Co.,  be- 
ginning May  28,  1920,  for  use  on  contracts  for  dredging  on  Liston 
range. 

Preparation  of  plans  and  specifications  for  steel  and  wooden  dump 
scows  was  in  progress. 

Arrangements  were  made  for  the  purchase  of  the  new  steel  harbor 
tug  Deland  from  the  United  States  Shipping  Board,  and  alterations 
were  made  during  construction  by  direct  arrangement  with  her 
builders.  The  tug  was  turned  over  to  the  Philadelphia  district  at 
New  Orleans  May  10,  1920.  The  tug  was  not  brought  to  Philadel- 
phia during  the  year,  however,  but  was  loaned  to  the  New  Orleans 
office. 
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In  addition  to  the  Deland^  a^second  tug  of  the  same  type,  the 
Degolia^  was  purchased  in  Galveston  from  the  United  States  Ship- 
ping Board.  This  tug  was  brought  to  Philadelphia  xVpril  15  to 
29,  1920,  and  laid  up  until  needed.  Plans  and  specifications  for  a 
new  20-inch  hydraulic  pipe-line  dredge  were  prepared  and  were 
approved  by  the  Chief  of  Engineers,  but  the  construction  of  the 
dredge  has  been  deferred  for  the  present.  The  oil  barge  Belle  Terre 
was  purchased  in  New  York  from  the  Ordnance  Department,  but 
was  not  brought  to  Philadelphia  during  the  year,  being  chartered 
to  the  Water  Transportation  Service,  T  nited  StatevS  Army,  at  Ho- 
boken,  N.  J.,  beginning  April  15,  1920.  Three  gasoline  launches, 
known  as  the  Penn^grove,  BriMoU  and  Edgemoor^  were  purchased 
for  use  on  survey  work. 

In  addition  to  the  Delaware  and  Manhattan^  the  other  principal 
items  of  floating  plant  underwent  general  overhaul  and  repair  at 
various  times  during  the  year.  Po  far  as  practicable,  the  repairs 
were  made  by  the  crews  of  the  vessds. 

Work  was  commenced  July  9,  1919,  under  contract  dated  June  11, 
1919,  with  the  Delaware  Dredging  Co.,  of  Philadelphia,  Pa.,  for 
constructing  an  earth  dike  along  the  shore  of  the  Delaware  River 
at  Old  Man  Point,  X.  J.,  on  land  of  tlie  United  States  Ordnance 
depot  near  Pedricktown,  X.  J.  AVork  was  in  progress  with  a  small 
dredge  during  the  remainder  of  the  year,  except  during  the  winter 
months.  At  the  end  of  the  year  the  dike  was  completed,  except  for 
topping  off  a  few  low  places.  It  will  form  the  river  side  of  an  im- 
pounding basin  for  the  reception  of  material  from  maintenance 
dredging.  A  sluice  was  built  through  the  embankment  with  Gov- 
ernment plant  and  hired  labor  during  the  year. 

Work  under  contract  dated  April  4,  1918,  with  D.  L.  Taylor  & 
Co.  (Inc.),  of  Baltimore,  Md.,  for  riprap  embankment  and' revet- 
ment work  at  Artificial  Island  was  completed  Xovember  11,  1919. 
The  total  quantity  of  stone  placed  under  this  contract  was  68,938.318 
tons^  17,98 (.715  tons  being  placed  during  the  fiscal  year.  Under 
the  provisions  of  section  8  of  the  river  and  harbor  act  of  July  18, 
1918,  the  contractor  was  allowed  additional  compensation  amounting 
to  $100,731.62  on  claims  arising  from  this  contract.  A  further  claim, 
under  the  provisions  of  section  10  of  the  river  and  harbor  act  of 
March  2,  1919,  for  additional  compensation  amounting  to  $64,430.05, 
in  connection  with  this  contract  and  contract  dated  January  6,  1917, 
with  D.  L.  Taylor  &  Co.,  under  which  the  work  was  commenced, 
waspending  at  the  end  of  the  year. 

Work  under  contract  dated  Xovember  3,  1919,  with  the  Arundel 
Corporation,  of  Baltimore,  Md.,  for  repairing  dike  at  Bulkhead  Bar 
with  riprap,  was  commenced  Xovember  10,  1919,  and  suspended  for 
the  season  December  19,  1919.  AVork  was  resumed  April  26,  1920, 
and  completed  June  19,  1920.  The  total  quantity  of  riprap  placed 
under  this  contract  was  14,342.96  tons. 

Fort  Mifflin  Military  Reservation. — Work  under  contract  dated 
February  19,  1919,  with  the  Pittsburgh-Des  Moines  Steel  Co.,  of 
New  York,  N.-Y.,  for  furnishing  and  erecting  a  steel  tower  and 
water  tank  of  50,000  gallons  capacity  was  completed  July  26,  1919. 
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A  steam-driven  Luitwieler  pump  was  purchased  and  installed,  the 
foundation  and  pump  house  bein<r  Ifhilt  with  (iovernment  plant  and 
hired  labor.  AVater-supply  pii>es  were  installed  and  additional  rail- 
road tracks  were  laid,  also  with  (iovernment  plant  and  hired  labor. 

The  case  of  the  United  States  r.  Steamship  Pfnkama  TrauHport^  to 
recover  cost  of  repairin<r  the  upj>er  pier  at  Fort  Mifflin,  whi  h  was 
damaged  by  the  steamer  on  October  HO,  1910,  was  the  subject  of 
corresiK)ndence  between  the  district  engineer  and  the  United  States 
district  attorney  at  various  times  during  the  year.  Under  date  of 
July  14,  1919,  the  district  attorney  stated  that  no  evidence  would  be 
required  at  the  trial,  except  as  to  the  amount  of  damage,  the  other 
facts  in  regard  to  the  coUision,  including  the  admission  of  negligence 
on  the  part  of  the  pilot  of  the  vessel,  having  been  stipulated  and 
agreed  to  between  counsels. 

lender  date  of  August  20,  1919,  the  United  States  district  attorney 
was  furnished  a  detailed  statement  of  the  cost  of  repairing  the  pier^ 
amounting  to  $20,610.10. 

In  addition  to  the  damage  to  the  Government  pier,  equipment 
belonging  to  the  United  States  Lighthouse  Department,  valued  at 
$230.28,  was  destroyed,  making  the  total  amount  of  the  United 
States  (iovernment's  claim  in  this  case  $20,840.38.  Details  of  the 
claim  of  the  United  States  Lighthouse  Department  were  also  fur- 
nished the  United  States  district  attorney.  T'^nder  date  of  December 
8,  1919,  the  district  attorney  stated  that  the  case  was  entered  on  the 
argument  list  October  20,  1919,  but  could  not  say  when  it  would  be 
reached  for  trial. 

Ilarhor  I  in  eft, — A  slight  revision  of  the  harbor  lines  in  the  vicinity 
of  Xewton  Creek,  N.  J.,  altering  the  location  of  the  outlet  of  the 
creek,  was  approved  by  the  Secretary  of  AVar  on  March  12,  1920. 
This  change  was  made  at  the  request  of  the  Xew  York  Shipbuilding 
Corporation,  of  Camden,  X.  J.,  to  conform  to  plans  for  the  exten- 
sion of  its  plant. 

A  similar  change  in  the  harbor  lines  at  the  mouth  of  Ridley  Creek, 
Pa.,  was  requested  by  the  Sun  Shipbuilding  Co.^  of  Chester,  Pa.,  in 
order  to  permit  the  construction  of  new  launching  ways  outside  of 
the  existing  harbor  line  on  the  south  side  of  Ridley  Creek.  The 
extension  of  the  wavs  beyond  the  harbor  line  was  authorized  by  the 
Secretary  of  War  March  10,  1920,  and  surveys  were  made  to  de- 
termine the  new  location  for  the  outlet  of  the  creek,  but  formal 
revision  of  the  harbor  lines  had  not  been  completed  at  the  end  of 
the  year. 

Kxpeiiditurea, — Expenditures  during  the  year  amounted  to  $2,275,- 
807.43,  of  which  $798,778.18  was  expended'  in  connection  with  new 
work  and  $1,477,029.25  was  expended  in  connection  with  maintenance 
of  the  existing  channel. 
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Item. 


Newvrork. 


I 


Maintenance. 


Purchase  '  Operation, 
of  plant,    i       etc. 


Original  dredging,  imder  contract $622,630.28  i 

Rock  excavation,  under  contract i  132,214. 95 

Maintenance  dredging  with  Government  plant,  includ-  I 

ing  repairs  to  dredging  plant i 

Repairs  to  other  floating  plant ] 

Purchase  of  dredge  Corotal  and  spare  parts | $3o0, 508. 1 4 

Tran'iferring  dredge  ror<»aI  from  Panama  to  Phiiadel-  , 

pWa  and  fttting  out  for  work ' 

Purchase  of  tug  Deland,  including  alterations  made  I 

durimr  constructiofi i 102.673. 61 

Purchase  of  tug  Degolia  and  transferring  tug  from  Oal- 1 

veston  to  Philadelphia 

Purchase  of  oil  barge  Belle  Terre , 

Gasoline  launch  I'ennsgrove 

Gasoline  launch  Bristol 

Gasoline  launch  Edgemoor 

Constructing  earth  dike  at  Old  Man  Point,  N.  J.,  under 

contract 

Coostructing  sluice  through  earth  dike  at  Old  Man 

Point  with  Government  plant  and  hired  labor , 

Riprapping  bulkhead  at  Artificial  Island,  under  con- 


ISO?,  405. 07  , 
4,065.46  I 


95,000.00 

10,152.70 

.     494.23 

975.00 

975.00 


32,172.35  . 
1,122.62  [ 
7.631.15  ! 


i 


Repairs  to  pipe  line  trestle,  bank,  etc.,  at  Artificial 

Island  with  Government  plant t 

Riprap  repairs  to  dike  at  Bu)khead  Bar,  under  contract  .| , 

Construction  of  steel  tank  and  tower  at  Fort  Mifllin,  |  , 

under  contract .* ! 

Purchase  and  installation  of  steam  ptunp  at  Fort  I 

Mifflin,  including  repairs  to  boiler  on  hand 

CHmstruction  of  pump  house  and  installation  of  water  < 

supply  pipes  at  Fort  Mifflin  with  Government  plant  j  ! 

ana  hired  labor ' 

Laying  railroad  tracks  and  miscellaneous  work  at  Fort  i  I 

Miflljn  with  Oovemment  plant  and  hired  labor ' 

Surveys  and  incidentals 9,454.26  j 

Operation  of  floating  plant  in  connection  with  new  i 

work • 

Care  of  property '. 

Engineering  and  contingencies,  superintendence  and  i 

inspection,  office  expenses  and  incidentals !    29, 356. 37  ' 


69.31 
117.34 
27.10 

8.337.79  , 

9,612.36 

180,243.04  ' 

3.838.00  , 
54,380.70 

3,884.94  , 

8,&10.81 

3,228.88 

470.51 
16,367.21 


5,122.32  i 


Total 798,778.18 


8,430.41 
57,025.52  I 


Total. 


JW22,630.28 
132,214.95 

507,4a5.07 

14,06.5.46 

350,508.14 

32,172.35 

103,796.23 

102,631.15 

10,152.70 

563.54 

1,092.34 

1,002.10 

8,337.79 

9,612.30 

180,243.04 

3,838.00 
54,360.70 

3,884.94 

8,810.81 

3,228.88 

470.51 
24,821.47 

•      5,122.32 
8,430.41 

86,381.89. 


560,778.68  916,250.57     2,275,807.43 


I 


/mprovevient  of  water  terminal  facilities  at  the  port  of  Philadel- 
phia.— Mr.  Carroll  R.  Thoini)son,  assistant  director,  department  of 
wharves,  docks,  and  ferries,  city  of  Philadelphia,  submitted  the  fol- 
lowing brief  summary  of  the  progress  that  has  been  made  during  the 
fiscal  year  ended  June  30,  1920,  in  the  reconstruction  and  rehabilita- 
tion of  the  city's  water  fronts : 

Pier  and  bulkhead  construction  at  the  port  of  Philadelphia. — The  work  of 
constructing  new  piers,  bulkheads,  and  other  ha^rbor  faeiUtles  was  proceeded 
with  during  the  year  as  rapidly  as  war  ciHidltlons  would  permit. 

During  the  fiscal  year  ending  June  SO,  1920,  the  nninlclpallty  expended  and 
placed  under  contract  work  amounting  to  $3,865, 26."). 37.  Funds  amounting  to 
$7,500,000,  in  addition  to  the  above,  are  available  for  the  construction  and  Im- 
provement of  new  municipal  piers  and  bulkheads  and  for  the  purchase  of  sites 
upon  which  to  erect  them. 

During  the  fiscal  year  private  Interests  commenced  the  construction  of  work, 
the  cost  of  which,  when  completed,  will  amount  to  .$4.'>3,961.4.'). 

Penn  Treaty  Park  Pier.  No.  57,  North  Delaware  Klver— 50  feet  wide  by  250 
feet  long — was  completeil  at  a  cost  of  approximately  $90,000.  This  pier  will  be 
ntilized  largely  for  river  service. 

Work  under  c<mtrBct8  for  the  construction  of  the  substructures  of  Piers  Nos. 
82  and  84,  South  Delaware  Ulver,  at  the  foot  of  Wolf  and  Porter  Streets  (for 
which  Arthur  McMuUen  Co.   Is  the  contractor),   Is  In  progress,   Pier  No.  82 
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being  approximately  26.7  per  cent  completed,  and  Pier  No.  84  approximately 
43.8  per  cent  completed.  These  piers  will  be  each  300  feet  wide  by  900  feet 
long,  with  300  feet  dock  space  between  the  piers.  The  estimated  cost  of  the 
substructures  is  $2,800,000. 

Work  ui)on  the  single-deck  pier  at  the  foot  of  Kenilworth  Street,  known  as 
Pier  No.  30,  South  I>elaware  River— 120  feet  wide  by  550  feet  long— (P.  W. 
Mark  Construction  Co.,  contractor)  is  progressing,  and  the  pier  is  now  approxi- 
mately 51i  per  cent  completed.    The  contract  price  of  this  pier  is  $950,000. 

Under  date  of  August  9,  1919,  a  contract  was  awarded  to  the  McLean  Con- 
tracting Co.  for  the  construction  of  a  bulkhead  in  front  of  city  property  on  the 
west  side  of  the  Schuylkill  River,  south  of  Penrose  Ferry  Bridge,  the  limit  of 
which  contract  is  $400,0(K>,  and  this  work  is  now  approximately  18i  per  cent 
completed.  This  is  a  permanent  bulkhead,  and  the  city  will  utilize  the  land  in 
back  of  it  as  a  site  upon  which  to  construct  a  municipal  sewage  disposal  plant 

Council,  by  an  ordinance  approved  by  the  mayor  on  the  15th  day  of  June, 

1920,  authorized  the  construction  of  a  new  pier  on  the  site  of  Pier  No.  5,  South 
Delaware  River,  at  the  foot  of  Chestnut  Street.  The  estimated  cost  of  this 
piei^-80  feet  by  550  feet— is  approximately  $r)00,000,  and  the  work  of  tearing 
out  the  old  pier  and  reconstructing  the  new  one  will  be  begun  this  fall. 

A  bill  is  now  pending  in  city  council,  which  has  been  approved  by  the  commerce 
a-nd  navigation  committee,  authorizing  the  condemnation  of  riparian  rights 
located  along  the  Delaware  River  from  Market  Street  to  property  owned  by  the 
city  of  Philadelphia  south  of  Municipal  Pier  No.  9,  North  Delaware  River,  at  the 
foot  of  Cherry  Street,  upon  which  the  department  will  contruct  three  piers, 
one  of  them  a  pier  70  feet  wide  by  approximately  556  feet  long,  to  be  used  for 
river  traffic,  and  the  other  two  approximately  160  feet  wide  by  approximately 
540  feet  long,  for  overseas  service.  These  three  piers  will  liave  170  feet  dock 
space  between  each  structure.  This  bill  will  probably  be  passed  by  city  council 
at  its  next  meeting — July  27 — and  the  work  will  be  started  early  in  the  year 

1921.  The  estimated  cost  of  this  improvement  is  approximately  $4,000,000. 
City  dredging  plant. — The  city  dredging  plant  did  valuable  work  in  maintain- 
ing suitable  depth  in  city  docks  and  docks  into  which  city  sewers  empty.    During 
the  year  1919  this  plant  dredged  and  pumped  ashore  543,733  cubic  yards  of 
material.  * 

CONTRACTS  IN  FORCE. 

DREDGING. 
[Section  1,  Philadelphia  Harbor.] 

Contractor:  Great  Lakes  Dredge  &  Dock  Co.,  of  New  York,  N.  Y. 

Approximate  yardage:  716,000;  unit  price,  47.75  cents. 

Date  of  contract :  April  2,  1019. 

Date  of  approval :  April  26,  1919. 

Date  of  beginning  work  :  July  16,  1910. 

Rate  of  progress  required :  100,000  cubic  yards  per  month. 

Completed  at  end  of  fiscal  year :  71  per  cent. 

[Sections  2  and  4,  New  Castle  and  Reedy  Island  ranges.] 

Contractor :  American  Dredging  Co.,  of  Philadelphia,  Pa. 

Total  yardage;  2,277,810;  unit  price,  19.8  cents. 

Date  of  contract :  April  1,  1919. 

Date  of  approval :  April  26,  1919. 

Date  of  beginning  work :  May  24,  1919. 

Rate  of  progress  required  :  375,000  cubic  yards  per  month. 

Date  completed  :  June  30.  1920. 

Completed  at  the  end  of  fiscal  year:  100  per  cent. 

[Section  3,  New  Castle  and  Reedy  Island  ranges.] 

Contractor :  American  Dredging  Co.,  of  Philadelphia,  Pa. 

Total  yardage:  617,171;  unit  price.  18.4  cents. 

Date  of  contract :  March  31,  1919. 

Date  of  approval :  April  26,  1919. 

Date  of  beginning  work :  July  22,  1919. 

Rate  of  progress  required :  175,000  cubic  yards  per  month. 

Completed  at  end  of  fiscal  year :  99  per  cent. 

Contract  completed  July  2,  1920. 
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[Section  7,  Liston  range.] 

Contractor:  Maryland  DredRinp  &  (^ontractlnK  Co.,  of  Baltimore,  Md. 

Appntxiiuate  yardage:  830.000;  unit  price,  25  cents. 

Datd  of  contract :   April  8,  1919. 

Date  of  approval :  May  7,  1919. 

Date  of  beginning  work :  .July  21,  1919. 

Rate  of  progress  required  :  125.000  cubic  yards  per  month. 

Complete<l  at  end  of  tis4-al  year:  28  per  cent. 

[Section  8,  Liston  ranf^e.] 

Contractc»r:  Maryland  r>re<lging  &  Contracting  Co.,  of  Baltimore  ,Md. 

Approximate  yardage:  1.<M)0.000:  unit  price,  25  cents. 

Date  of  contract:  April  9.  1919. 

Date  of  approval :  May  7.  1919. 

Date  ftxe(l  for  conmiencement :  July  8,  1919. 

Rate  of  progress  required :  125,000  cubic  yards  per  month. 

Ompleted  at  end  of  fiscal  year :  Basin  prepartnl. 

[Section  0,  Liston  ran^e.] 

Contractor:  Mtiryland  Dredging  &  (Contracting  Co.,  of  Baltimore,  Md. 

Approximate  yardasre:  950,000;  unit  price,  25  cents. 

Date  of  contract :  Ai>ril  10.  1919. 

Date  of  approval :  May  7,  1919. 

Dnte  fixed  for  conunencement :  July  8,  1919. 

Rate  of  progress  required :  125.000  cubic  yards  per  month. 

Conjpleted  at  end  of  fiscal  year:  Basin  prepared. 

[Philadelphia  Ifarhor— hPtw(>en  Jackson  and  Queen  streets.] 

Contractor :  American  DrcMlging  Co.,  of  Philadelphia,  Pa. 

Approximate  yardage:  9<X),000:  unit  price.  44.3  cents. 

Date  of  contract :  April  29,  1920. 

Date  of  approval :  May  26.  1920. 

Date  of  beginning  work  :  June  10.  1920. 

Rate  of  progress  required :  100,000  cubic  yards  per  month. 

Completed  at  end  of  fiscal  year:  8  per  cent. 

DREDGING   AND  ROCK   REMOVAL. 
[Mameluke  Rock,  Philadelphia  Hart>or.] 

Contraftor:  Great  Lakes  Dredge  &  Dock  Co.,  of  New  York,  N.  Y. 
Approximate  yardage  to  35  feet:  Dredging,  ,520,000;  ledge  rock,  65,000. 
X'nlt  prices:  Dredging.  40  cents  per  cubic  yard ;  rock  removal  to  35  feet,  $8.50 
per  cubic  yard;  rock  removal,  35  to  38  feet,  $4.25  per  cubic  yard. 
Date  of  contract:  November  27,  1916. 
Date  of  approval :  December  14,  1916. 
Date  of  beginning  work :  June  14,  1917. 
Date  fixefl  for  completion :  May  17,  1920. 
Completed  at  end  of  fiscal  year:  59  per  cent. 

[Tinlcuni.  MarcuH  Hook,  and  ChcBter  rangeM.] 

Contractor:  Maryland  Dredging  &  (^)ntractlng  Co.,  of  Baltimore,  Md. 

Approximate  yardage:  Dredging  to  .'55  feet.  10,270;  unit  price,  60  cents;  rock 
removal  to  35  feet,  3.830;  unit  price  to  36  feet,  $14.95;  36  to  38  feet,  $7,475. 

Date  of  contract :  February  1,  1917. 

Date  of  approval:  February  10,  1917. 

Date  of  beginning  work :  August  14,  1917. 

Date  fixetl  for  completion:  December  1,  1917.  (Waived  for  reasonable 
period. ) 

Completed  at  end  of  fiscal  year :  25  per  cent. 
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RIPRAP  WORK   AT  ARTIFICIAL  ISLAND. 

Contractor:  I>.  L.  Taylcu-  &  Co.  (Inc.),  of  Baltimore,  Md. 

Total  quantity :  (58,083  tons  of  stone :  unit  price,  $1.86  per  ton. 

Date  of  contract :  April  4,  1918. 

Date  of  approval :  May  4, 1918. 

Date  of  beginning  work :  May  4,  1918. 

Date  fixed  for  coinpleticm  :  October  30,  1918.     ( Walvetl  for  reasonable  period.) 

Date  comi)lete<l :  November  11,  1919. 

Completed  at  end  of  fiscal  year:  100  per  cent. 

REPAIRING   DIKE  AT  BULKHEAD  BAR. 

Contractor:  The  Arundel  Corporation,  of  Baltimore,  Md. 

Total  quantity:  14.343  tons  of  riprap;  unit  price,  $3.74  per  ton. 

Date  of  contract :'  November  3,  1919. 

Date  of  approval :  November  29,  1919' 

Date  of  beginning  work  :  November  10,  1919. 

Date  fixed  for  completion :  August  16,  1920. 

Date  completer! :  June  19,  1920. 

Completed  at  end  of  fiscal  year :  100  per  cent. 

CONSTRUCTION   OF  EARTH  DIKE  AT  OLD   MAN   POINT,   N.   J.  i 

Contractor :  Delaware  Dredging  Co.,  of  Philadelphia,  Pa. 

Approximate  linear  feet:  7,000;  unit  price,  $1.95. 

Date  of  contract :  June  11,  1919. 

Date  of  beginning  work :  July  9,  1919. 

Date  fixed  for  completion  :  August  21,  1919.     (Waived  for  reasonable  period.) 

Completed  at  end  of  fiscal  year :  90  per  cent. 

CONSTRI'CTING  AND  ERECTING  ONE   JiO.OOO-GALLON   WATER  TANK   AND  TOWER  AT  FORT 

MIFFLIN. 

Contractor:  Pittsburgli-Des  Moines  Steel  Co.,  of  Nffw  York,  N.  Y. 

Consideration  of  contract :  $6,755. 

Date  of  contract :  February  19,  1919. 

Date  of  approval :  March  6,  1910. 

Date  fixed  for  commencement :  April  7,  1919.  I 

Date  fixed  for  completion :  October  7,  1919. 

Date  completed :  July  26,  1919. 

Completed  at  end  of  fiscal  year:  100  per  cent. 

FURNISHING  COAL  FOR  FLOATING  PLANT.  | 

Contractor :  Quemahoning  Coal  Co.,  of  Somerset,  Pa.  i 

Approximate  quantity :  30,000  tons. 

Unit  prices:  Class  1,  in  carload  lots  delivered  to  barges  at  contractor's  pier,. 
$6.25  per  ton  of  2,240  pounds;  class  2,  delivered  into  bunker  holes  of  tugboata  | 

and  vessels  of  similar  type  at  contractor's  pier,  $5.50  per  ton  of  2,240  pounds.  | 

Date  of  contract :  May  19,  1919. 

Date  of  approval :  June  19,  1919.  i 

Date  of  beginning  work :  May  6,  1919. 

Date  fixed  for  completion:  March  31,  1920. 

Date  completed :  Expired  by  limitation  March  31,  1920. 

Completed  at  end  of  fiscal  year :  100  per  cent. 


APPROPRIATIONS, 

Previous  projects   (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 

p.   442) ' '$9,794,948.71 

Present  project : 

June  25,  1910 $800, 000. 00 

Feb.  27,  1911 800,000.00 

July  25,  1912 1,300,000.00 

Aug.  24,  1912 450,0(K).00 


^  In  addition  to  this  amount,  $124,500  was  exp^^nded  on  that  part  of  the  Delaware 
Liver  between  Philadelphia  and  Trenton  prior  to  adoption  of  existing  project. 
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I»resent  project— Continued. 

Mar.  4,  1913 $1,750,000.00 

June  23,  1913 2nO.(KK).  (K) 

Oct.  2,  1914  (allotment  Oct.  7   1914) 1,  iKK),  0(K).  00 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 1.000,000.00 

Mar.  4,  1915  (allotment  Dec.  18,  1917) 218.74 

July  27,  1916 2, 100, 000.  (K) 

June  12,  1917 150,000.00 

Aug.  8,  1917 1,870.000.00 

July  1,  1918 150,000.00 

July  18,  1918 1,100,000.00 

July  18,  1918  (allotment  for  readjustment  of 

contract,  Apr.  21,  1920) 100,  7r,l.  62 

Mar.  2,  1919 1,000,000.00 

June  5,  1920  (river  and  haii)or  act) 600,  000.  00 

June  5, 1920  (sundry  civil  act) 300,  (X)0.  00 

$14,  720. 950. 36 

Total 24,  515,  899. 07 

PHILADELPHIA    HABBOR. 

Total  to  Mar.  3.  1905  (see  H.  Doc.  No.  1491,  63d 

Cong.,  3d  sess.,  p.  443) 3,950,000.00 

Amount  carried  to  surplus  fund  of  the  Treasury—  4, 575.  25 

3,  945,  424.  75 

Net  total  of  appropriations 28,461,323.82 

Receipts  from  sales,  etc.,  $64,740.37. 


4.  DELAWARE  RIVER  AT  CAMDEN.  N.  J. 
OPERATIONS  DUKING  THE  FISCAL  YEAH. 

No  work  was  done.  Proposals  for  the  work  were  invited  and  bids 
opened  on  April  19,  1920.  At  the  low  bid  received,  the  cost  of  the 
work  contemplated  by  the  project,  including  the  charges  for  super- 
intendence and  inspection,  would  amount  to  approximately  $327,640. 
Available  funds  were  not  sufficient  to  accomplish  anything  of  value, 
and  all  bids  were  rejected. 

OONTKACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Mar.  2,  1919 $71,080 


5.  SCHUYLKILL  RIVER,  PA. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Channel  dredging  by  the  American  Dredging  Co.,  of  Philadel- 
phia, Pa.,  under  contract  dated  May  9, 1918,  and  supplemental  agree- 
ment dated  November  4,  1918,  was  in  progress  at  tne  beginning  of 
the  fiscal  year  and  was  completed  on  November  11,  1919.  Approxi- 
mately 233,767  cubic  yards  of  material,  exclusive  of  excessive  over- 
depth  dredging,  were  removed  during  the  fiscal  year,  making  a  total 
of  1,505,404  cubic  yards  removed  under  the  contract. 

Under  contract  dated  August  22,  1919,  with  the  Maryland  Dredg- 
ing &  Contracting  Co.,  of  Baltimore,  Md.,  for  dredging  to  a  depth  of 
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30  feet  at  mean  low  water  and  full  channel  width  between  the  en- 
trance of  the  reserve  basin  at  the  Philadelphia  Xavy  Yard  and 
Penrose  Ferry  Bridge,  a  distance  of  about  4,850  feet,  work  was  begun 
on  October  20, 1919,  and  completed  on  May  27, 1920.  Approximately 
598,716  cubic  yards  of  material,  exclusive  of  excessive  overdepth 
dredging,  were  removed  under  the  contract. 

Undercontractdated  August  22, 1919,  with  the  American  Dredging 
Co.,  of  Philadelphia,  Pa.,  for  dredging  to  a  depth  of  30  feet  at  mean 
low  water^  the  uncompleted  portions  of  the  channel  between  Penrose 
Ferry  Bridge  and  Passyunk  Avenue  Bridge,  a  distance  of  about 
11,400  feet,  work  was  begun  on  September  29,  1919,  and  was  com- 
pleted at  the  end  of  the  fiscal  year,  excepting  tlie  removal  of  certain 
shoals  in  the  east  half  of  the  channel  above  Penrose  Ferry  Bridge. 
Approximately  1,009,215  cubic  yards  of  material  were  removed  under 
this  contract,  exclusive  of  excessive  overdepth  dredging. 

Under  contract  dated  August  22,  1919,  with  the  Maryland  Dredg- 
ing &  Contracting  Co.,  of  Baltimore,  Md.,  for  dredging  to  a  depth  of 
26  feet  below  mean  low  water  and  full  channel  width  between 
Passyunk  Avenue  Bridge  and  Gibsons  Point,  a  distance  of  about 
8,600  feet,  work  was  begun  on  December  9,  1919,  and  was  still  in 
progress  at  the  end  of  the  fiscal  year.  Approximatelv  254,230  cubic 
yards,  place  measurement,  exclusive  of  excessive  overttepth  dredging, 
were  removed  under  this  contract  during  the  fiscal  year. 

Under  contract  dated  August  22,  1919,  with  the  Maryhmd  Dredg- 
ing &  Contracting  Co.,  of  Baltimore,  Md.,  for  dredging  to  a  dei)th 
of  22  feet  at  mean  low  water  and  full  channel  width  between  (xibsons 
Point  and  Cleveland  Avenue,  work  was  begun  on  September  23,  1919^ 
and  completed  on  February  22,  1920.  Approximately  370.156  cubic 
yards  of  material,  exclusive  of  excessive  overdepth  dredging,  were 
removed  under  the  contract.  Some  shoals  of  ledge  rock  were  found 
in  this  section,  along  the  ed^res  and  at  the  upper  end,  the  removal  of 
which  was  not  required  under  the  terms  of  the  contract. 

The  expenditures  during  the  vear,  all  for  new  work,  were  $S04,- 
325.89. 

Improvement  of  water  terminal  and  other  fariliflrft  at  the  port  of 
Philadelphia. — Mr.  Carroll  R.  Thompson,  assistant  director,  depart- 
ment of  wharves,  docks,  and  ferries,  city  of  Philadelphia,  referring: 
to  the  obligation  of  the  city  of  Philadelphia  to  maintain  the  com- 
pleted channel  until  the  city's  contemplated  sewage-disposal  plant  is 
put  in  operation,  states  that  funds  are  available  and  the  depart- 
ment is  prepared  to  let  contracts,  as  soon  as  necessary,  for  the  main- 
tenance of  the  Schuylkill  River  Channel,  in  accordance  with  the 
provisions  of  the  river  and  harbor  act. 

CONTRACTS  IN  TOTtCK. 


[Between  mouth  and  Pasnyunk  Avenue  Bridge.] 

Contractor:  American  Dreclping  Co.,  of  Philadelphia,  Pa. 
Approximate  yardape:  710,000;  unit  price,  38  cents. 
Date  of  contract :  May  9,  1918. 
Date  of  approval :  June  3,  1918. 
Date  of  beginnlnj?  work :  July  17,  1918. 
Rate  of  progress  required :  100,000  cubic  yards  per  month. 
Supplemental  contract  dated  November  11,  1918,  approved  November  20  and 
22,  1918,  provides  for  increasing  dimensions  of  channel  to  be  dredged  from  2Y 
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feet  at  mean  low  water  and  varying  widths  to  30  feet  deep  at  m^an  low  water 
and  full  project  width. 

Rate  of  progress  and  unit  price  not  changed. 

Total  yardage :  1,505,404. 

Date  of  actual  completion  of  work :  November  11,  1919. 

[Section  1.] 

CJontractor:  Maryland  Dretlging  and  Contracting  Co.,  of  Baltimore,  Md. 

Total  yardage :  598.716 ;  unit  price,  22  cents. 

Date  of  contract :  August  22, 1919. 

Date  of  approval :  September  13,  1919. 

Date  of  beginning  worlc :  October  20,  1919. 

Date  of  actual  completion  of  work :  May  27, 1920. 

[  Sections  2  and  8.] 

Contractor:  American  Dredging  (V).,  of  Philadelphia,  Pa, 
Approximate  yardage:   1,168,000;  unit  prices:   Section  2,  22.6  cents,  place 
measurement :  section  3,  20.8  cents,  scow  measurement. 
Date  of  contract :  August  22,  1019. 
Date  of  ai>i)roval :  September  22»  1919. 
Date  of  beginning  work:  September  29,  1919. 
Rate  of  progress  requirwl :  110,000  cubic  yards  per  month. 
Complied  ait  end  of  tls<*al  year :  96  iier  cent. 

[Section  4.] 

Contractor:  Maryland  Dredging  &  Contracting  Co.,  of  Baltimore,  Md. 

Approximate  yardage:  448,(i00:  unit  price,  29  cents,  place  measurement. 

Date  of  contract :  August  22,  1919. 

Date  of  approval:  September  13,  1919. 

Date  of  beginning  work :  Dei'cmber  9,  1019, 

Hate  of  progress  require<i :  45,000  cubic  yards  per  month. 

Completefi  at  end  of  fiscal  year :  56  per  cent. 

[Section  5.) 

Contractor:  Maryland  Dredging  &  Contracting  Co.,  of  Baltimore,  Md. 

Total  yardage :  2.')4,230 ;  unit  price,  45  cents. 

Date  of  contract :  August  22,  1919. 

Date  of  approval :  September  13,  1919. 

Date  of  beginning  work :  September  23,  1919. 

Date  of  actual  completion  of  work :  February  22,  1920. 


APPROPRIATIONS. 

Prior  to  present  project  (see  H.  Doc.  1491,  63d  Conf:.,  3(1  sess.,p.5.'>3)_     $r)2.'>,  000 

Present  project : 

Aug.   8,    1917 $300,000.00 

July  8,  1918 .3(K),  000. 00 

Mar.  2,  1919 1,  (KK).  (KK).  (K) 

1, 600,  000 

Total  appropriations 2, 125, 000 

Rpceiveii  from  sales,  etc.,  |27.50. 

6.  ICE  HAKBOR  AT  MARCl'S  HOOK,  PA. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Minor  repairs  were  made  to  the  masonry  ice  pier  immediately 
above  the  wharf  of  the  Sun  Oil  Co.,  and  to  the  outer  masonry  ice 
pier  opposite  the  upper  (iovernment  wharf.  The  work  consisted 
in  resetting  loose  stones  and  replacing  missing  stones  with  concrete* 
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and  was  done  with  Government  plant  and  hired  labor  between  June 
22  and  28,  1920,  inclusive.    Amount  of  liabilities  incurred,  $397.44. 

CONTRACTS   IN   FORCE. 

Nofte. 


APPROPRIATIONS. 


Mar.  2,  1829 $5,000 

Juue  23,  1866 5, 000 

Mar.  2,  1867 94, 000 

June  14,  1880 —  35, 000 

Mar.  3,  1881 30,000 

Aug.  2,  1882 15,000 

Aug.  5,  1886 15,000 


Aug.  11,  1888 $15, 000 

Sept  19,  1890 5, 000 

June  25,  1910 '.  600 

July  27,  1916 1, 000 

Total 220,  600 


7.  CONSTRUCTING  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  DEL. 
OPERATIONS  Dl^RlNO  THE  FISCAL  YEAR. 

On  account  of  the  increased  cost  of  labor  and  materials  since  the 
report  on  reexamination  of  the  pier  (printed  in  H.  Doc.  No.  1059,64th 
Cong.,  2d  sess.),  the  sum  of  $78,000  appropriated  for  repairs  in  ac- 
cordance with  this  report  is  insufficient  for  the  purpose  and  the  work 
of  complete  repair  was  not  undertaken. 

The  fender  system  and  floor  were  damaged  by  storm  on  August 
13,  1919.  Temporary  repairs  sufficient  for  present  needs  were  begun 
in  December,  1919,  and  progressed  slowly  until  Januarjr  30,  1920, 
when  work  was  suspended  on  account  of  weather  conditions.  Fur- 
ther damage  was  done  by  a  storm  on  February  4  and  5, 1920,  and  the 
material  for  repairs  stored  at  the  pier  washed  away.  The  greater 
pai-t  of  it  has  been  recovered.  The  additional  damage  was  such 
that  the  available  funds  were  insufficient  even  for  temporary  repair 
and  work  was  abandoned. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mnr.  3,  1837 .$60,  (XK).  00 

Julv  15,  1870 225,000.00 

June  28,   1874 10,000.00 

Mar.  3,  1875 25,  000.  00 

Mar.  3,  1875 15,  000.  00 

AuiT.    14,    187G 30,000.00 

June  18,  1878 20, 000.  00 

Mar.  3,  1879 10,  500.  00 

June  14,  1880 10, 000.  00 

Mar.  3,  1881 10, 000.  00 

Auff.  2,  1882 13, 000.  00 

Apr.  4,  1890 10,  000. 00 

June  3,  1896 7, 660. 00 


June  2.5,  1910 $1,  500.  00 

Feb.  27,  1911 '  1,000.00 

Mar.    4,    1913     (allotment 

Apr.  27,  1916) 350.00 

July  27,  1916 10, 000. 00 

Aug.  8,  1917 68,000.00 

Total   of  appropria- 
tions   527,  010.  OO 

Amount  carried  to  surplus 
fund  in  Treasury 820.  60 

Net  total 526, 189. 40 


Digitized  by  VjOOQIC 


BIYEBS  AND  HARBORS — ^PHILADELPHIA,  PA.,  DlSTBIOT.      2215 
a  HARBOR  OF  REPUGB,  DELAWARE  BAY,  DEL. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  funds  applicable  to  this  improvement  were  available  during  the 
year. 

OONTRAGTS  IN  FORGE. 

Hone. 


APPROPRIATIONS.  , 

June  3,  1806 $5,000.00 

June  4. 1807 1 894, 834. 00 

July  1,  1808 800, 000. 00 

Mar.  3,  1800 877, 000. 00 

June  G,  1000 450. 000. 00 

Mar.  3^001 213. 000. 00 

Jane  25,  lOlO 8. 000. 00 

Feb.  27,  1011 .: 8.000.00 

Total  of  appropriations 2,255,834.00 

Amount  carried  to  surplus  fund  In  Treasury 1. 128. 66 

Net   total 2, 254. 205. 84 

OOSO-^ENO  1920— PT  2 9 
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IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    WILMINGTON, 

DEL.,  DISTRICT. 


REPORT   OF  MAJ.  E,  N,  JOHySTOX,  CORPH  OF  ENGINEERS, 


IMPROVEMENTS. 

ITbe  letters  and  figures  in  parentheses  after  the  titles  indicate  the  group  and  the  numer- 
ical order  in  the  group  to  which  the  respective  impfovements  belong  for  purposes  of 
appropriation.  ] 


Page. 

1.  Cooper  River,  N.  J.  (Al) 2217 

2.  Woodbury  Creek,  N.J.  (A2)_  2218 

3.  Mantua  Creek,  N.  J.  (A8) —  2219 

4.  Raccoon  Creek,  N.  J.  (A4)_-.  2219 

5.  Oldmans  Creek,  N.  J.  (A5)—  2220 

6.  Salem  River,  N.  J.  (A6) 2220 

7.  Alloway  Creek,  N.  J.  (A7)—  2221 

8.  Cohansey  River,  N.  J.  (AS)-  2221 

9.  Maurice  River,  N.  J.  (A9) 2222 

10.  Cold  Spring  Inlet, N.J.  (Bl).  2222 

11.  Absecon  Inlet,  N.  J.  (B2) —  2223 

12.  Absecon  Creek,  N.  J.  (B3)—  2224 

13.  Tuckerton  Creek,  N.  J.  (B4)-  2224 

14.  Toms  River,  N.  J.  (B5) 2225 

15.  Chester  River,  Pa 2226 

16.  Wilmington  Harbor,  Del 2226 

17.  loiand  waterway  from  Dela- 

ware River  to  Chesapeake 

Bay,  Del.  and  Md 2227 

18.  Operating  and  care  of  inland 
waterway  from  Delaware 
River  to  .Chesapeake  Bay,' 

D^.  and  Md 2228 


Page. 

19.  Appoqulnimink    River,  •  Del. 

(CI) 2229 

20.  Smyrna  River,  Del.  (C2) 2229 

2L  Lelpslc  River,  Del.  (C3) 2230 

22.  Little  River,  Del.  (C4) 2230 

23.  St  Jones  River,  Del.  (C5)__  2280 

24.  Murderklll  River,  Del.  (Cfe).  2231 
26,  MispUllon  River.  Del.  (C7)—  2232 

26.  BroadklU  River,  Del.  (C8)—  2233 

27.  Inland    waterway    between 

Rehoboth    Bay    and    Dela- 
ware Bay,  Del 2234 

28.  Inland  waterway  from  Chin- 

coteague  Bay,  Va.,  to  Dela- 
ware Bay,  Del 2234 

29.  Waterway  on   the  coast  of 

Virginia 2235 


FOB  DESCKIPTION   OF  IMPBOVEMENTS  IN   THIS    DISTRICT,   SEE   PAGES    415    TO   488. 


COOPER,  SAI.EM,  COHANSEY,  AND  MAUKIC^E  RIVERS:  WOODBURY, 
MANTUA,  RACCOON,  OLDMANS,  AND  ALLOWAY  CREEKS.  N.  .L 
(GROUP  A.) 

1.  COOPER  RIVER.  N.   J.      (Al.) 
OPERATIONS   DURING    THE   FISCAL   YEAR. 

Dredginff  operations  under  contract  for  maintenance  were  in 
progress.  The  channel  was  redredged  to  project  dimensions  (70  feet 
wide  by  12  feet  deep)  from  the  12-foot  curve  in  Delaware  River, 
outside  the  mouth,  upstream  an  aggregate  distance  of  2,425  feet. 

2217 
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Under  open-market  agreement  the  upper  limit  of  the  project  was 
dredged  to  project  dimensions  a  distance  of  about  200  feet.  This 
was  new  work  and  completed  approximately  97  per  cent  of  the 
project.  Material,  consisting  of  mud,  sand,  clay,  and  ^avel,  amount- 
ing to  18,790  cubic  yards  was  dredged  under  maintenance  and 
1,365  cubic  yards  under  new  work,  a  total  of  20,155  cubic  yards.  The 
amount  expended  was  $4,346.36,  for  maintenance. 

CONTRACTS  IN  FORCE. 

Ck)ntractor :  American  Dredging  Ck). 
Date  of  contract  (emergency) :  December  8,  1919. 

Date  fixed  for  commencement :  January  7,  192M)  (waived) ;  commenced  April 
18,  1920. 

Date  fixed  for  completion:  April  7, 1920  (waived). 
Amount  of  contract :  ^,(X)0  cubic  yards. 
Unit  price :  38  cents  per  cubic  yard,  place  measuremenL 
Completed  June  80, 1920 :  75  per  cent. 


APPROPRIATIONS. 

Existing  project : 

June  3,  1896 *  $34. 500.00 

Mar.  8, 1909  (allotted  Apr.  21, 1909) 5,000.00 

June  25,  1910 8,000.00 

Feb.*  27,  1911 5, 000. 00 

July  26,  1912 5,000.00 

Mar.  4,  1913 - 5,000.00 

July  27,  1916 5,000.00 

Aug.  8,  1917  (allotted  Oct.  4.  1917) 5,000.00 

Mar.  2,  1919  (allotted  Apr.  1,  1919) 5,000.00 

Mar.  2,  1919  (allotted  Dec.  2, 1919) 5,000.00 

Total 82, 500. 00 

Receipts  from  sales,  etc.,  $8. 


2.  WOODBURY  CREEK,  N.  J.     (A2.) 
OPERATIONS   DXTRING   TIIE   FISCAL   YEAR, 

None  were  in  progress.    The  amount  expended  for  office  expenses 
and  inspections  was  $72.19,  all  of  which  was  for  maintenance. 

CONTRACTS   IN   FORCE. 

None. 


APPROPRIATIONS. 
Previous  projects: 

Aug.  2,  1882 $5,000.00 

June  3,  1896 •2,500.00 

$7,500.00 


»  Of  the  appropriation  of  $37,000,  appi'oved  June  8,  1896,  the  sum  of  $2,600  was  appUed 
to  the  dike  at  month  of  Woodbury  Creek,  N.  J.      ,  _, 

■AUotted  from  appropriation  of  $37,000  for  Cooper  River. 
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Chcisting  project : 

Mar.   4,   1913 $38,000.00 

July  27,  1916 6,000.00 

Aug.  8,  1917  (allotment  Oct.  4,  1917) 2,000.00 

^$46. 000. 00 

Total 53, 500. 00 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 6,000.00 

47. 500.  00 
Carried  to  surplus  fund  (previous  project) « 4,  M9. 60 

Net  total 42,950.31 

Received  from  sales,  etc.,  $476.22. 

3.  MANTUA  CREEK,  N.  J.      (A3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress.    The  amount  expended  for  office  expenses 
and  inspections  was  $151.75,  all  of  which  was  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project    (amount  as  per  H.  Doe.  No.  1491,  63d  Gong..  3d 

sess.,  p.  482) $3,000 

Existing  project: 

Mar.  3,  1899 $25, 000 

June  13,   1902 35,000 

]^ii^f^  2  1907 -        ___       _        ____  34  450 

Mar.  3,'  1909  ( allotanent  Janr28, 1910) II-IIII-II_II_I_IIII      7!  000 

June  25,  1910 28, 000 

Feb.  27,  1911 : 6,000 

July  25,  1912 3, 000 

Mar.  4,  1913 15, 000 

July  27,  1916 10, 000 

Mar.  2, 1919  (allotment  Apr.  1,  1919) 5.000 

168, 450 

Total 171,450 

Transferred  under  river  and  harbor  act  of  Mar.  4, 1915 15, 000 

156,450 
Carried  to  surplus  fund  (existing  project) 200 

Net  total 156, 250 

Receipts  for  sales,  etc.,  $4,029.22. 


4.  RACCOON  CREEK,  N.  J.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress.    The  amount  expended  for  office  expenses 
and  inspections  was  $1,495.46,  all  of  which  was  for  maintenance. 

CONTRACTS  IN  FORCE. 

None, 
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APPROPRIATIOXS. 

Previous  project  (amount  as  per  H.  Doc.  No.  1491,  63d  Cong.,  3d 
sess.,  p.  533) $3,000.00 

Existing  project: 

June  13,  1902 $15,000.00 

Mar.  3,  1905 15.000.00 

Mar.  2,  1907 15,000.00 

June  25,  1910 12,500.00 

^       Feb.  27, 1911 5, 000. 00 

.July  25, 1912 ^ 4.000.00 

Mar.  4.  1913 13.000.00 

Mar.  4, 1915  (allotment  of  Apr.  1,  1915) 5, 000. 00 

July  27, 1916 5, 000. 00 

Aug.  8. 1917  (allotment  Oct.  4,  1917) 5, 000. 00 

Mar.  2,  1919 39.770.00 

Mar.  2,  1919  (allotment  Apr.  1,  1919) 2,  500.00 

136,770.00 

Total 139, 770.00 

Received  from  sales,  etc.,  $528.61. 


5.  OLDMANS  CREEK,  N.  J:     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress.    The  amount  expended  for  office  expenses 
and  inspections  was  $281.52,  all  of  which  was  for  maintenance. 

CONTRACTS  IN  PORCE. 

None. 


APPROPRIATIONS. 
Existing  project : 

June  25, 1910 $45,000 

Aug.  8,  1917  (aUotment  Oct.  4,  1917) 5,000 

Mar.  2,  1919  (allotment  Apr.  1,  1919) 2,500 

Total 52. 600 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 7,(X)0 

Net  total 45, 500 

Received  from  sales,  etc.,  $476.22. 


6.  SALEM  RIVER,  N.  J.     (A6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress.    The  amount  expended  for  office  expenses 
and  inspections  was  $237.12,  all  of  which  was  for  maintenance. 

CONTRACTS   IN   FORCE. 

None. 
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APFROPRIATIONS. 

r*revious  project  (amount  as  per  H.  Doc.  No.  1491,  63d  Oong.,  3d 

sess,,  p.  547) - $18,700.00 

EbdstiDg  project : 

Mar.  2.  1907 $29,000.00 

Mar.  3,  1909  (allotment  Jan.  28,  1910) 5,000.00 

June  25,  1910 12, 000. 00 

Feb.  27,  1911 10,600.00 

July  25,  1912 5,000.00 

Mar.  4,   1913 15.000.00 

July  27,  1916 10,000.00 

Mar.  2,  1919  (allotment  Apr.  1,  1919) 5,000.00 


91,600.00 


Total 110, 300. 00 

Carried  to  surplus  fund  (previous  project) 1,490.66 


Net  total 108,809.84 

Received  from  sales,  etc.,  $267.18. 


7.  ALLOWAY  CREEK,  N.  J.     (A7.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress.  ^  The  amount  expended  for  office  expenses 
and  inspections  was  $71.67,  all  of  which  was  for  maintenance. 

CONTRACTS   IN  FORCE. 

None. 


APPROPRIATIONS. 
EJxlstlng  project : 

Sept.  19,  1890 $6,000.00 

July  13,  1892 3,000.00 

Aug.  18,  1894 3, 000. 00 

June  3,  1896 3, 000. 00 

Mar.  3,  1899 3, 000. 00 

June  13,  1902 3, 000. 00 

Mar.  3.  1905 ^ 3, 000. 00 

Mar.  2,  1907 5,000.00 

Mar.  3,  1909  (allotment  Oct.  28,  1909) 5,000.00 

June  25,  1910 3,  500. 00 

Feb.  27,  1911 5,000.00 

July  25,  1912 3,000.00 

Mar.  4,  1913 5, 000. 00 

Aug.  8, 1917  (allotment  Oct  4, 1917) 2,000.00 


Total J 52, 500. 00 

Received  from  sales,  etc.,  $100. 


8.  COHANSEY  RIVER,  N.  J.     (AS.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress.    The  amount  expended  for  office  expenses 
and  inspections  was  -$102.34,  all  of  which  was  for  Maintenance. 

CONTRACTS  IN  PORCE. 

None. 
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APPROPRIATIONS. 

Previous  projects  (amount  as  per  H.  Doc.  No.  1491,  63d  Cong.,  3d  sesa, 

p.  430) $36, 000 

Existing  project : 

Mar.  2,  1907 $55. 800 

Mar.  3, 1909  (allotment  Dec.  1,  1909) 6,000 

July  25,  1912 3.  500 

Aug.  8,  1917  (allotment  Oct  4,  1917) 4,000 

69,300 

Total 105, 300 

Transferred  under  river  and  harbor  act  of  Mar.  4, 1915) 3,000 

Net  total 102. 300 

Received  from  sales,  etc.,  $576.22. 


9.  MAURICE  RIVER,  N.  J.     (A9.) 
OPERATIONS  DURING  THE  FISGAIi  YEAR. 

None  were  in  progress.    The  amount  expended  for  office  expenses 
and  inspections  yvas  $336.91,  all  of  which  was  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (amount  as  per  H.  Doc.  No.  1491,  63d  Oong.,  3d  sess., 

p.  484) $43, 000 

Existing  project : 

June  25,  1910 $25, 000 

July  25,  1912 20,000 

Mar.  4,  1918 30,000 

July  27,  1916 10,000 

Aug.  8,  1917 25, 000 

110,000 

Total ■- 158, 000 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 3,000 

Ntet  total ^ 150, 000 

Received  from  sales,  etc.,  $476.22. 

COLD   SPRING  AND  ABSECON   INLETS,   ABSECON  AND  TUCKERTON 
CREEKS,  AND  TOMS  RIVER,  N.  J.     (GROUP  B.) 

10.  COLD  SPRING  INLET,  N.  J.     (Bl.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress.  The  amount  expended  during  the  fiscal 
year  for  outstanding  liabilities  on  the  dredgine  work  in  Cold  Spring 
Harbor  for  the  Navy  Department  by  the  U.  S.  dredge  Ahsecon  ana 
for  office  expenses  and  inspections  was  $1,790.47. 


CONTRACTS  IN  FORCE. 

None. 
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AFPROFBIATIONS. 
OOVEBNMENT  FUNDS. 

Bxlsting  project : 

Mar.   2,    1907 $311, 000 

May  27, 1908 236, 200 

Mar.  4,  1909 284, 000 

Mar.  4,  1911 130, 000 

Mar.  4,  1915  (allotment  Sept.  28,  1915) 20,000 

Jiily  1.  1916 20 ,000 

July  27.  1916 40,000 

Mar.  2,  1919  (aUotment  Apr.  9,  1919) 10,000 

Total  of  appropriations 1, 051, 200 

Transferred  under  river  and  liarl>or  act  of  Mar.  4,  1915 60, 000 

Net   total 991, 200 

CONTRIBUTED  FUNDS. 

CJontrlbuted  by  Cape  May  Real  Estate  CJo ^ 100,000 

Total  of  United  States  and  contributed  funds 1,091,200 

Receipts  from  sales,  etc.,  $37.50. 


11.  ABSECON   INLET,   N.    J.    (B2.) 
OPERATIONS  DURING  THB  FISOAL  TEAR. 

The  TJ.  S.  seagoing  hopper  dredge  Ahsecon  worked  from  July  1  to 
July  13, 1919,  maintaining  the  channel  over  the  bar  to  project  dimen- 
SLons  when  weather  conditions  permitted.  Sand  amounting  to  9,300 
yards,  bin  measurement,  was  removed  and  deposited  at  sea.  Under 
authority  of  the  Secretary  of  War  the  Ahsecon  was  transferred  to 
the  Wilmington  (N.  C.)  district  on  July  13,  1919,  for  about  eight 
months' work,  then  loaned  to  the  Galveston  (Tex.)  district  for  several 
months'  work  in  that  district.  The  amount  expended  during  the 
fiscal  year  for  maintenance  dredging,  inspections,  extraordinary  re- 
pairs to  Ahsecon  and  outstanding  liabilities  for  contract  work  of  pre- 
vious jSscal  year  was  $15,948.44  for  maintenance. 

CONTRACTS    IN    FORCE. 

None. 


APPROPRIATIONS. 

RxiBting  project : 

July  25,  1912 $190, 000 

Mar.  4, 1913 (*) 

Oct  2, 1914 - 25, 000 

Mar.  4, 1915  (allotment  of  Apr.  1, 1915) 60, 000 

July  27,  1916 25, 000 

Aug.  8, 1917  (aUotment  of  Oct  4, 1917) 30, 000 

July  18, 1918  (aUotment  of  Aug.  8, 1918) 20, 000 

Total 350,000 

Receipts  from  sales,  etc.,  $82,773.04. 

^$46,000  was  appropriated  conditionally  by  act  of  Mar.  4,  1918.  The  conditions  were 
not  fDlfllled.  Under  act  of  Mar.  4,  1915,  the  $45,000  was  transferred  from  the  act  of 
ICar.  4,  1918,  in  addition  to  $15,000  making  the  $60,000  named  under  act  of  Mar. 
4,  1915. 
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12.  ABSECON  CREEK,  N.  J.    (B3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  operations  for  maintenance  work  under  emergency  con- 
tracts were  in  progress  during  the  year.  The  channel  outside  the 
mouth  across  Absecon  Bay  was  redredged  to  a  depth  of  5  feet  at  mean 
low  water  and  50  feet  wide,  a  total  distance  of  3,200  feet.  Material, 
consisting  of  mud,  sand,  and  shells,  amounting  to  20,198  cubic  yards, 
place  measurement,  was  removed  from  the  channel  by  the  hydraulic 
method  and  redeposited  in  accordance  with  the  specifications.  The 
amount  expended  during  the  year  for  maintenance  dredging,  sui^er- 
vision,  and  office  expenses  was  $7,879,  all  of  which  was  for  mainte- 
nance. 

CONTRACTS    IN     FORCE. 

Contractor :  HIU  Dredging  Co. 

Date  of  contract  (emergency)  :  August  25,  1919. 

Date  fixed  for  commencement:  September  27,  1919  (extended  one  month) ; 
commenced  October  1,  1919.     . 

Date  fixed  for  completion:  December  27,  1919  (extended  one  month) ;  com- 
pleted October  22,  1919. 

Amount  of  contract :  11,162  cubic  yards. 

Unit  price :  35  cents  per  cubic  yard,  place  measurement. 

Contractor :  Hill  Dredging  Co. 

Date  of  contract  (emergency) :  October  1,  1919. 

Date  fixed  for  commencement :  November  2, 1919 ;  commenced  Ocotber  22, 1919. 

Date  fixed  for  completion :  February  2,  1920 ;  completed  October  31, 1919. 

Amount  of  contract :  9,036  cubic  yards. 

Unit  price :  35  cents  per  cubic  yard,  place  measurement. 


APPROPRIATIONS. 

Existing  project : 

July  25, 1912 $15, 000 

Mar.  4, 1913 1, 600 

July  27, 1916 1, 600 

Mar.  2,  1919  (allotment  Apr.  9,  1919) 3. 000 

Mar.  2,  1919  (allotment  August  19,  1919) 5.000 

Total 26, 200 


13.  TUCKERTON  CREEK,  N.  J.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  operations  under  contract  for  maintenance  were  in  prog- 
ress. The  channel  was  redredged  a  distance  of  3,874  feet  outsiae  the 
mouth,  80  feet  wide  and  5  feet  deep.  Material,  consisting  of  mud 
and  shells,  amounting  to  29,997  cubic  yards,  place  measurement,  was 
removed  by  the  hydraulic  method  and  redeposited  in  accordance  with 
the  specifications.  The  amount  expended  during  the  year  for  mainte- 
nance dredging,  supervision,  and  office  expenses  was  $9,734,  all  of 
which  was  tor  maintenance. 

CONTRACTS   IN   FORCE. 


Contractor:  HiU  Dredging  Co. 
Date  of  contract :  May  3,  1919. 
Date  of  approval :  July  31,  1919. 
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Date  fixed  for  comnieneement :  Sei)teiul>er  8,  1919 ;  commenced  July  18, 1919. 
Date  fixed  for  completion :  December  8,  1919 ;  completed  August  9,  1919. 
Amount  of  contract :  15,000  cubic  yards. 
Unit  price :  30  cents  per  cubic  yard,  place  measurement. 

Contractor:  Hill  Dredging  Co. 

Date  of  contract  (emergency)  :  August  11,  1919. 

Date  fixed  for  commencement :  October  13,  1919 ;  commenced  August  11,  1919. 

Date  fixed  for  completion :  January  13. 1920 :  completed  September  25,  1919. 

Amount  of  contract :  14,997  cubic  yards. 

Unit  price :  28  cents  per  cubic  yard,  place  measurement. 


APPROPRIATIONS. 
Existing  project : 

June  13, 1902 $12,000 

Mar.  3,  1905 12, 000 

Mar.  2, 1907 12, 000 

Mar.  3,  1909  (allotted  Mar.  13,  1909) 2.000 

June  25,  1910 12,000 

Feb.  27,  1911 23.380 

Mar.  4,  1913 5, 000 

Mar.  4, 1915  (allotted  Apr.  1, 1915) 5,000 

Aug.  8, 1917  (allotted  Oct.  4,  1917) 5,000 

Mar.  2, 1919  (allotted  Apr.  9,  1919) 5,000 

Total 93,380 


14.  TOMS  KIVKU,  N.  J.     (B5.) 
OPERATIONS  DURING  THE   FISCAL  YEAR. 

Dredging  operations  for  maintenance  under  contract  Were  in 
progress.  The  channel  was  redredged  to  project  dimensions  in  the 
north  and  south  forks  and  in  main  channel  an  aggregate  distance  of 
1,300  feet.  Material,  consisting  of  sand  and  clay,  amounting  to  5,972 
cubic  yards,  place  measurement,  was  removed  by  the  hydraulic 
methoa  and  redeposited  on  the  banks  above  high  water.  The  amount 
expended  during  the  fiscal  year  for  dredging,  sui)erintendence,  and 
inspections  was  $3,193.57,  all  of  which  wns  for  maintenance. 

COVTRACTS  IN  FORCE. 

Ocmtractor:  Coast  and  Inland  Dredpring  Co. 
Date  of  contract  (emergency)  :  August  22,  1019. 

Date  fixed  for  commencement:  September  22,  1919   (waived);   commenced 
October  19,  1919. 
Date  fixed  for  completion :  December  22,  1910 ;  completed  November  11,  1919. 
Amount  of  contract :  5,972  cubic  yards. 
Unit  price:  38  cents  per  cubic  yard,  place  measurement. 


APPROPRIATIONS. 
Existing  project : 

June  25,  1910 $10,050 

July  25,  1912 ' 1,000 

Mar.  4,  1913 1,000 

July  27,  1916 2,000 

Mar.  2, •1919  (allotment  Apr.  9,  1919) 2,000 

Total 16,050 

Becelpts  from  sales,  etc.,  $8.25. 
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15.  CHESTER  RIVER,  PA. 
OPERATIONS  DURING  THE  FISCAIi  YEAR. 

None  were  Id  progress.  Combined  proposals  for  dredging  Cooper 
River,  N.  J.,  and  Chester  River,  Pa.,  were  opened  October  20, 1919. 
Two  bids  were  received,  but  were  rejected  as  excessive.  The  amount 
expended  during  the  fiscal  year  for  office  expenses  and  contingencies 
was  $146.06  for  maintenance. 

CJONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Previous  project : 

Mar.  3,  1881 $3,000 

Aug.  2,  1882 3.000 

July  27.  1916 8.000 

$9,000 

Existing  project : 

Mar.  2,  1919 3.600 

Total , 12.e00 


16.  WILMINGTON  HARBOR,  DEL. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Maintenance  dredging  of  the  Christiana  River  was  continued  dur- 
ing the  entire  year  with  the  U.  S.  seagoing  hopper  dredge  Minquas^ 
exclusive  of  time  lost  due  to  weather  conditions  and  in  making  ordi- 
nary repairs  to  the  plant.  A  total  of  235,900  cubic  yards,  bin  meas- 
urement^ of  mud,  sand,  and  silt  was  removed.  The  work  was  con- 
fined chiefly  between  the  mouth  and  the  Philadelphia,  Baltimore  & 
Washington  Railroad  Bridge  No.  3.  The  depth  made  varied  from 
15  to  21  feet. 

A  contract  was  entered  into  September  4,  1919,  for  constructing 
a  storehouse  30  by  50  feet  on  the  United  States  Engineer  department 
reservation  along  the  Christiana  River.  The  contract  was  completed 
January  15, 1920. 

The  amount  expended  during  the  fiscal  year  was  $72,197.29,  all  of 
which  was  for  maintenance,  including  $10,781.81  contributed  by  the 
city  of  Wilmington.  The  expenditure  of  $12,000  made  during  the 
fiscal  year  1919  for  a  new  inspection  boat  was  reimbursed  by  ad- 
justment of  appropriations. 

CONTRACTS  IN  FORCE. 

Contractor :  H.  C.  Clark. 

Date  of  contract :  September  4, 1919. 

Date  of  approval :  October  2,  1919.  * 

Date  fixed  for  commencement :  November  7, 1919 ;  commenced  October  9, 1919. 

Date  fixed  for  completion:  February  7,  1920;  completed  January  15,  1920. 

Amount  of  contract :  Construction  of  storehouse. 

Unit  price:  $5,977  (lump  sum). 
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APPROPRIATIONS. 
UNITED   STATES   FUNDS. 

Previous  projects  (amount  as  per  H.  Doc.  No.  1491,  63d  Cong.,  3d 
sesa,  p.  579) $404,606.00 

Ezistiiig  project : 

July  1.  1898 $205, 846. 00 

Mar.  3,  1899 45,000.00 

June  6,  1900 200, 000. 00 

June  13.  1902 50, 000. 00 

Mar.  8,  1905 25, 000. 00 

Mar.  8,  1905  (aUotment  Nov.  28, 1906)* 187. 03 

Mar.  2,  1907 75, 000. 00 

Mar.   2,   1907    (allotments  Dec.   20,   1907,   and 

June  12.  1908)" 500. 69 

Mar.  3,  1909  (allotment  Apr.  2,  1909) 40,000.00 

June  25,  1910 100,000.00 

Feb.  27.  1911-^ 100,000.00 

July  25,  1912 250,000.00 

Mar.  4,  1913 30, 000.  00 

Oct  2,  1914  (allotment  Oct.  7,  1914) 1 30,000.00 

Mar.  4,  1915  (allotment  Apr.  1,  1915) 45,000.00 

July  27,  1916 30.000.00 

Aug.  8,  1917 50, 000. 00 

July  18,  1918 50,000.00 

Mar.  2,  1919 65, 000. 00 

June  5,  1920  (allotment  June  15,  1920) 78, 000. 00 

1, 469, 533. 72 


Total 1, 874, 139. 72 

Carried  to  the  surplus  fund 2, 411. 22 


Net   total ^ 1,871,  728.  50 

Bemoval  of  obstructions  above  Churchmans  Bridge 500. 69 


1, 871,  227. 81 

CONTRraUTED  FUNDS. 

CoDtributed  by  city  of  Wilmington,  Del 54, 117. 69 

Grand  total 1, 925, 345.  50 

Receipts  from  sales,  etc.,  $2,050.78. 


17.  INLAND  WATERWAY  PROM  DELAWARE:  RIVER  TO  CHESAPEAKE 

BAY,  DEL.  AND  MD. 

OPEKATIONS  DURING  THE  FISCAL  YEAR. 

This  waterway  is  known  as  the  Chesapeake  &  Delaware  Canal. 
The  project  for' its  improvement  was  adopted  by  the  river  and  harbor 
act  of  March  2,  1919.  The  canal  and  its  appurtenant  property  were 
taken  over  by  the  United  States  on  August  13, 1919.  From  that  date 
to  the  close  of  the  fiscal  year  the  canal  was  operated  and  maintained 
by  hired  labor  with  Government  plant.  The  work  during  the  year 
consisted  in  the  purchase  of  the  canal  and  its  appurtenant  property 
and  preliminary  work  incidental  to  work  on  improvement  or  the 
canal.  The  principal  preliminary  work  during  the  year  consisted 
in  making  surveys  on  the  canal  property,  relocating  old  property 
lines,  locating  lines  for  proposed  operations,  and  miscellaneous  sur- 
vejring  preparatory  to  actual  work  on  improvement. 

s  Allotment  $250,  of  which  $62.97  was  renirned  to  Treasury. 

»  AUotment  $1,250,  of  which  $749.81  was  returned  to  Treasury. 
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Xo  excavation  or  construction  work  was  in  progress  during  the 
year,  as  such  work  could  not  be  done  at  a  cost  not  more  than  40  per 
cent  in  excess  of  the  originally  estimated  cost,  as  required  by  section 
1  of  the  river  and  harbor  act  of  March  2,  1919.  This  restriction  was 
repealed  by  the  river  and  harbor  act  of  June  5, 1920. 

The  amount  expended  during  the  year  was  $2,582,979.50,  of  which 
$2,514,289.70  was  expended  for  the  purchase  of  the  canal  and  its 
appurtenant  property  and  $68,689.80  for  surveying,  engineering, 
office  expenses,  superintendence,  and  contingencies. 

CJONTRACTS   IN  FORGE. 

None. 


APPROPRIATIONS. 

Mar.  2.  1919 $3,000,000 

Receipts  from  sales,  etc.,  $668.32. 


18.  OPERATING  AND  CARE  OF  INLAND  WATERWAY  FROM  DELAWARE 
RIVER  TO  CHESAPEAKE  BAY.  DEL.  AND  MD. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

This  waterway  and  its  appurtenant  property  were  taken  over  by 
the  United  States  on  August  13,  1919.  Since  that  date  the  canal  has 
been  satisfactorily  operated  and  maintained  bv  hired  labor  with 
Government  plant  under  the  permanent  indennite  appropriation 
made  by  the  river  and  harbor  act  of  March  3^  1909.  The  work  during 
the  year  consisted  in  operating  and  maintaining  the  canal.  Exten- 
sive repairs  and  additions  were  made  to  the  floating  plant,  pumping 
plant,  bridges,  and  locks.  A  machine  shop,  wood  shop,  storehouse, 
and  mess  quarters  were  built  and  installed.  Existing  buildings  were 
remodeled  and  painted.  General  repairs  to  all  parts  of  the  canal  and 
its  property  were  carried  on  throughout  the  year. 

CONTRACTS  IN  FORCE. 

None. 


EXPENDITURES. 

The  expenditures  for  the  fiscal  year  were  as  follows : 

1.  Administration   $23,767.03 

2.  Operation  of  locks  and  fltlier  works 32,  034.74 

3.  Maintenance  and   repairs 32,  638.  55 

4.  Improvement  and  reconstruction 34,857.80 

5.  Channel  work 22,618.37 

6.  Special    work 4,000.00 

7.  Emergencies    "^i  550.95 

158, 067. 44 

Less  receipts  from  sales,  etc 16. 15 

Net  total - ins,  051.  29 

Expenditures  for  fiscal  year  ending  June  30,  1920 158,051.29 
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APPOQUINIMINK,    SMYRNA,   LEIPSIC,   LITTLE,    ST.   JONES,    MURDER- 
KILL,  MISPILLION,  AND  BROADKILL  RIVERS,  DEL.     (GROUP  0.) 

19.  APPOQUINIMINK  RIVER,  DEL.     (01.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress.    There  were  no  expenditures. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Existing  project : 

Sept.  19.   1890 $5,000.00 

July  13,  1892 5, 000.  00 

Aug.  18,  1894 5,000.00 

June  3,  1896 5, 000. 00 

Mar.  3.  1899 5,000.00 

June  13,  1902  (allotted  July  30,  1902) 3.000.00 

June  13,  1902  (allotted  June  23.  1904) *  3, 996. 91 

Mar.  3,  1905  (allotted  Apr.  18,  1905) 5,500.00 

Mar.  3,  1905  (allotted  Mar.  20,  1907) 100.00 

Mar.  2,  1907  (allotted  Mar.  20,  1907) 5,000.00 

Mar.  3,  1909  (allotted  June  29, 1909) 5,000.00 

June  25,  1910  (allotted  Aug.  30,  1910) 6,000.00 

Feb.  27,  1911  (allotted  May  22,  1911)-! 5, 000. 00 

July  25,  1912  (allotted  Sept.  26,  1912) 3,500.00 

Mar.  4, 1913  (allotted  May  10,  1913) ' 5, 000. 00 

Total 67,  096. 91 

Received  from  sales,  etc.,  $150. 


20.  SMYRNA  RIVER,  DEL.     (C2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None  were  in  progress.    The  amount  expended  during  the  fiscal 
year  for  office  expenses  and  inspections  was  $264.67  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (amount  as  per  H.  Doc.  No.  1491,  63d  CJong.,  3d 

sess.,  -p.  555) $77,807.63 

Existing  project: 

June  25,  1910 $25,000.00 

Feb.  27,  1911 15,000.00 

July  27,  1916 10,000.00 

50,000.00 

Total 127, 807.  63 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 20, 000. 00 

Net  total 107,  807. 63 

Receipts  from  sales,  etc.,  $404.79. 

» Allotment  of  $4,000,  of  which  $8.09  was  returned  to  the  Treasury. 
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21.  LBIPSIC  RIVER.  DEL.     (C3.) 
OPERATIONS  DUBINO  THE  FISCAL  YEAB. 

None  were  in  progress.    The  amount  expended  during  the  fiscal 
year  for  office  expenses  and  inspections  was  $192.64,  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Existing  project : 

June  25,  1910 J $18,  500 

July  25.  1912 19.  000 

Mar.  4,  1913 6,  000 

July  27,  1916 5,  OOO 

Total 48, 100 


22.  LITTLE  RIVER.  DEL.      (C4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress.    The  amount  expended  during  the  fiscal 
year  for  office  expenses  and  inspections  was  $185.76,  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Existing  project : 

July  26,  1912 $14. 000 

Mar.  4,  1913 1,000 

.   July  27,  1916 3,000 

Total ^ 18,000 


23.  ST.  JONES  RIVER,  DEL.     (05.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress.    The  amount  expended  during  the  fiscal 
year  for  office  expenses  and  inspections  was  $632.22,  for  new  work. 

CONTRACTS   IN  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  project  (amount  as  per  H,  Doc.  No.  1491,  63d  Ck>ng.,  Sd 

sess.,  p.  544) l $70,656.60 

Elsisting  project : 

June  25,  1910 $25,000.00 

Feb.  27,  1911 11.700.00 

Mar.  4.  1913 , 5. 000. 00 

41,700.00 

Total 112,256. 60 


24.  MURDERKILL  RIVER,  DEL.     (06.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  operations  under  contract  and  op^-market  agreement 
at  the  same  unit  price  were  in  progress.  The  channel  outside  the 
mouth  was  redredged  an  aggregate  distance  of  5,165  feet,  60  feet 
uvide,  and  7  feet  deep.  Material,  consisting  of  mud,  sand,  clay,  and 
shells,  amounting  to  33,437  cubic  yards,  was  removed  and  redeposited 
in  accordance  with  the  specifications.  The  amount  expended  during 
the  year  for  dredging,  office  expenses,  and  inspections  was  $10,209.51, 
all  of  which  was  for  maintenance.  The  expenditure  of  $6,000,  made 
during  the  fiscal  year  1919  for  a  new  inspection  boat,  was  reimbursed 
by  adjustment  of  appropriations. 

CONTRACTS  IN  FORCXE. 

Contractor:    Delaware  Dredging  Co. 

Date  of  contract  (emergency)  :   August  13,  1919. 

Date  fixed  for  commencement :  September  15, 1919 ;  commenced  that  day. 

Date  fixed  for  completion :  January  15. 1920 ;  completed  October  29,  1919. 

Amount  of  contract :  21,254  cubic  yards,  place  measurement. 

Unit  price :   28  cents  per  cubic  yard. 


APPROPRIATIONS. 
Existing  project : 

July  13,  1892 $7, 000. 00 

Aug.  18,  1894 '5,000.00 

June  3.  1896 6, 500. 00 

Mar.  3,  1899 5, 000. 00 

June  13,  1902  (allotted  July  30,  1902) 2,000.00 

Apr.  28,  1904  (allotted  June  16,  1904) '5,431.67 

Mar.  3.  1905  (allotted  Apr.  18,  1905) 5,500.00 

Mar.  3,  1905  (allotted  Apr.  3,  1906) "3,580.81 

Mar.  2,  1907  (allotted  Mar.  20,  1907) 8,000.00 

Mar.  2, 1907  (allotted  Apr.  18,  1908) *  2, 938.  51 

Mar.  3,  1909  (aUotted  May  1,  1909) 7,000.00 

June  25,  1910  (allotted  Aug.  30,  1910) 15,000.00 

Feb.  27,  1911  (allotted  May  22,  1911) 5,000.00 

July  25,  1912  (allotted  Sept.  26,  1912) 3,000.00 

Mar.  4, 1913  (aUotted  May  10,  1913) 5,  000. 00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 5,000.00 

July  27,  1916  (allotted  Oct.  16,  1916) 5,000.00 

Aug.  8,  1917  (allotted  Oct.  5,  1917) 7, 500. 00 

Total 103, 450. 99 


$6,500,  of  which  $1,500  was  expended  on  St.  Jones  River,  Del. 

~  " ^^    33  was  returned  to  Treasury. 

.^^ ^_, ,  ^_ ^_  J.19  was  returned  to  Treasury. 

*  Allotment  of  $3,000,  of  which  $61.49  was  returned  to  Treasury. 


» Appropriation.  $6,500,  of  which  $1,50 
•Allocment  of  $6,500,  of  which  |68.33 
•Allotment  of  $3,860,  of  which  $279.1S 
iUotment  of  $3,000,  of  which  $67  "^ 
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25.  MISPILLION  RIVER,  DEL.     (C7.) 
OPERATIONS  DURING  THE  FI3GAL  TEAR. 

Dredging  operations  under  an  emergency  contract  for  new  work 
were  in  progress.  The  channel  in  the  reach  at  the  mouth  and  across 
the  flats  outside  the  mouth  in  Delat^are  Bay,  was  dredged  an  aggre- 
gate distance  of  2,200  feet,  with  a  width  ranpng  from  15  feet  to  80 
leet,  and  to  a  varying  depth  of  from  4  to  5  feet  at  mean  low  water. 
Material,  consisting  of  mud,  sand,  clay,  and  gravel,  amounting  to 
13,710  cubic  yards,  was  removed  and  redeposited  in  accordance  with 
the  specifications. 

Work  under  contract  for  jetty  construction  (new  work)  and  jetty 
repairs  (maintenance)  was  started  on  June  16, 1^.  To  the  close  of 
the  fiscal  year  119  piles  for  the  jetty  construction  work  had  been 
driven,  and  preliminary  work  for  jetty  repairs  was  in  progress. 

The  amount  esyended  during  the  fiscal  year  for  dredging,  jetty 
construction,  and  repairs,  office  expenses,  and  engineering  was 
$5,881.46  for  new  work,  and  $796.46  for  maintenance,  a  total  of 
$6,677.92.  The  expenditure  of  $15,000  made  during  the  fiscal  vear 
1919  for  a  new  inspection  boat  was  reimbursed  by  adjustment  of  ap- 
propriations. 

CONTRACTS  IN  FORCE. 

Contractor :  Delaware  Dredging  Co. 
Date  of  contract  (emergency) :  October  30, 1919. 

Date  fixed  for  commencement:   December  1,   1919;   conmienced  November 
26,  1919. 
Date  fixed  for  completion:  April  1,  1920  (waived) ;  completed  May  7,  1920. 
Amount  of  contract :  13,710  cubic  yards,  place  measurement 
Unit  price :  34.8  cents  per  cubic  yard. 

Contractor:  Wilson  M.  Vinyard  (Vlnyard  Ship  Building  Co.). 

Date  of  contract :  AprU  27, 1920. 

Date  of  approval :  May  24, 1920. 

Date  fixed  for  commencement :  July  1,  1920 ;  commenced  June  16,  1920. 

Date  fixed  for  completion :  November  1,  1920. 

Amount  of  contract :  Construction  of  750  linear  feet  of  new  jetty  and  repairs 
to  old  jetty. 

Unit  prices :  Jetty  construction,  $34.71  per  linear  foot,  in  place ;  jetty  repairs, 
round  timber,  44  cents  per  linear  foot,  in  place ;  stone  $4.63  per  cubic  yard.  In 
place ;  Iron,  11  cents  per  pound.  In  place. 

Completed  at  end  of  fiscal  year :  4  per  cent 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d 

sess.,  p.  487) $78,490.07 

Mar.  2,  1907  (allotted  Mar.  20,  1907) 40,000.00 

Mar.  3,  1909  (allotted  June  15,  1909) 7,000.00 

June  25,  1910  (allotted  Aug.  30,  1910) 39,000.00 

Feb.  27,  1911  (allotted  May  22.  1911) 5, 000. 00 

July  25,  1912  (allotted  Sept  27,  1012) 6,000.00 

Mar.  4, 1913  (allotted  May  10, 1913) 17, 000. 00 

Mar.  4, 1915  (allotted  Apr.  1, 1915) 10, 000. 00 

July  27,  1916  (allotted  Oct  16,  1916) 10.000. 00 

Aug.  8,  1917  (allotted  Oct  5,  1917) 7,  500. 00 

$219, 990. 07 
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Existing  project : 

Mar.  2,  1919 $70, 400. 00 

Mar.  2.  1919  (aUotted  Mar.  29, 1919) 6, 000. 00 

$76,400.00 

Total - 295. 390. 07 

Transferred  to  Appoqulnimink  River  from  allotment  under  act  of 
Mar.  3.  1905 ^ 100.00 

Net  total 295. 290. 07 


26.  BROADKILL  RIVER,  DEL.     (C8.) 
OPEBATIONS  DUKING  THE  FISCAL  YEAR. 

Maintenance  operations  under  contract  for  repairs  to  the  jetty  at 
the  month  of  the  river  were  in  progress.  Work  was  commenced  on 
October  27,  1919;  suspended  from  December  13,  1919,  to  April  7, 
1920,  on  account  of  labor  troubles  and  severe  weather  conditions;  and 
completed  June  12,  1920.  The  existing  jettv  at  the  mouth  was  re- 
inforced, where  it  was  found  necessary,  with  1647.9  cubic  yards  of 
stone  and  2288.1  pounds  of  iron.  The  amount  expended  during  the 
year  for  jetty  repairs,  office  expenses,  and  engineermg  was  $16,184.46, 
for  maintenance. 

CONTEACrrS  IN  rORCXE. 

Contractor:  J.  H.  Terry  &  Co. 
Date  of  contract :  October  10,  1919. 
Date  of  approval :  November  5,  3919. 

Date  fixed  for  commencement :  December  12,  1919 ;  commenced  October  27, 
1919. 
Date  fixed  for  completion  :  March  12, 1920  (waived)  ;  completed  June  12, 1920. 
Amount  of  contract :  1,660  cubic  yards  of  stone  and  3,000  pounds  of  iron. 
Unit  prices :  $10.50  per  cubic  yard  for  stone ;  14  cents  per  pound  for  iron. 


APPROPRIATIONS. 

Previous  project  (amount  as  per  H.  Doc.  No.  1491,  63d  Cong.,  3d 
sess.,  p.  414) $35, 000. 00 

Existing  project: 

Mar.  2.  1907 $33, 330. 00 

Mar.  2,  1907  (allotment  Oct.  20,  1908) "4,332.67 

Mar.  2,  1907   (allotment  Dec.  8,  1908) 3,200.00 

Mar.  3, 1909  (allotment  June  28, 1909) 3, 000. 00 

June  25,  1910 5, 000. 00 

Feb.  27, 1911 10, 000. 00 

July  25,    1912 5,000.00 

Mar.  4,  1913 5,000.00 

Mar.  4.  1915  (allotment  Apr.  1,  1915) 5,000.00 

Aug.  8,  1917  (allotment  Oct  5,  1917) 15,000.00 

Mar.  2.  1919  (allotment  Mar.  29,  1919) 5, 000. 00 

93,862.67 

Total 128, 862.  67 

Received  from  sales,  etc.,  $100. 

^  Allotment  of  $4,500,  of  which  $167.83  was  returned  to  Treasury. 
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27.  INLAND  WATERWAY  BETWEEN  REHOBOTH  BAY  AND  DELAWARE 

BAY,  DEL. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

None  were  in  progress.    The  amount  expended  during  the  fiscal 
year  for  office  expenses  and  inspections  was  $750.73,  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Existing  project: 

July  25,  1912 j $50,  ODD 

Mar.  4,  1913 41,725 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 41,  000 

Mar.  4,  1915  (allotted  Aug.  11,  1915) 35,  000 

July  27,  1916 50,  000 

Aug.  8,  1917 50,000 

Total 267,  725 

Received  from  sales  $476.72. 


28.  INLAND  WATERWAY  FROM  CHINCOTEAGUE  BAY,  VA.,  TO  DELA- 
WARE   BAY,    AT    OR    NEAR    LEWES,    DEL. 

OPERATIONS   DURING   THE   FISCAL   YEAR. 

Informal  proposals  were  invited  for  furnishing  the  required  ma- 
terial and  labor  to  make  repairs  to  the  three  Government-built 
bridges  at  Ocean  View,  Del.  The  proposal  of  A.  F.  Evans,  of  Frank- 
ford,  Del.,  was  accepted.  Work  was  started  on  October  15, 1919,  and 
completed  November  15, 1919.  The  Cedar  Neck  Bridge  was  entirely 
rebuilt.  Minor  repairs  and  replacements  were  made  to  the  JeflFerson 
Creek  and  Middle  JBridges. 

During  February,  1920,  emergency  repairs  were  made  to  the  ap- 
proaches of  the  Jefferson  Ureek  Bridge.  An  allotment  of  $200,  made 
on  March  1^  1920,  was  applied  to  this  work. 

The  amount  expended  during  the  year  for  bridge  *  repairs  and 
inspections  was  $1,700,  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Aug.  5,  1886 $18,750.00 

Aug.  11,  1888 50, 000. 00 

Sept.  19, 1890 50, 000. 00 

July  13,  1892 25, 000. 00 

Aug.  18,  1894 25, 000. 00 

June  3,  1896 25, 000. 00 

June  25, 1910 1, 500. 00 
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Mar.  4,  1913  (aUotment  Mar.  1,  1920) ^.  $200.00 

Oct.  2, 1914  (allotment  Oct.  7,  1914) 1, 000. 00 

Mar.  4,  1915  (allotment  Apr.  1,  1915) 1, 000. 00 

Aug.  8,  1917 1, 000. 00 

Mar.  2, 1919 1, 500. 00 

June  5, 1920  (allotment  June  15, 1920) 1, 500. 00 

Total 201,450.00 

Betnmed  to  Treasury  as  required  by  section  7  of  river  and  harbor 

act  Mar.  3,  1905 7. 70 

201, 442. 30 


29.    WATERWAY  ON  THE  COAST  OF  VIRGINIA. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  operations  under  informal  agreement,  by  written  notice 
and  acceptance,  were  in  progress.  Work  was  commenced  on  Decem- 
ber 13,  1919,  and  completed  January  21,  1920.  The  channel  across 
Bogues  Bay  and  in  Cat  River  was  redredged  an  aggregate  length  of 
2,400  feet  5  feet  deep,  and  to  a  width  not  exceeding  50  feet.  Ma- 
terial consisting  of  mud,  sand,  and  shells,  amounting  to  8,422  cubic 
yards,  was*  removed  and  redeposited  outside  of  the  channel  limits^ 
in  approved  localities.  The  entire  work  was  completed  in  173J 
working  hours,  at  a  unit  cost  of  15.4  cents  per  cubic  yard.  The 
amoimt  expended  during  the  year  for  dredging,  office  expenses,  and 
inspections  was  $1,988.14,  for  maintenance. 

CONTRACTS   IN  FORCE. 

[Informal  agreement.] 

Contractor :   S.  W.  Alexander,  Chlncoteague,  Vc. 
Anfiiorize*!  by  Chief  of  Engineers :   September  5, 1919. 
Date  of  comnnen cement :  December  13,  1919. 
Dfite  of  completion :   January  21, 1920. 

Character  and  amount  of  work :   Dredging  8,422  cubic  yards,  place  measure- 
ment 
Unit  price  :  $7.50  per  working  hour. 


APPROPRIATIONS. 
Existing  project  : 

June  25, 1910 $12, 100 

July  27,  1916 1, 000 

July  18.  1918 1,000 

Total 11  LOO 
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IMPROVEMENT  OP  RIVEKS  AND  HARBORS  IN  THE  BALTIMORE,  MD., 

DISTRICT. 


REPORT  OF  COL.  J,  P.  JEKVEY,  CORPS  OF  ENOINEERS. 


IMPBOVEMENTS. 


(The  letters  and  figures  in  parentheses  after  the  titles  indicate  the  gronp  and  the  nnmer- 
Ical  order  In  the  group  to  which  the  respectiye  ImproTements  belong  for  purposes  of 
appropriation.  ] 


Page. 

1.  Baltimore  Harbor  and  Chan- 

nels, Md 2237 

2.  Sasqnehanna    River,    above 

and  below  Havre  de  Grace, 

Md 2238 

a  :Elk  and  Little  Elk  Rivers, 

Md.  (Al) 2239 

4.  RockhaU  Harbor,  Md.  (A2).  2239 

5.  Chester  River,  Md.  (A3) 2240 

«.  Corsica  River,  Md.  (A4) 2240 

7.  Qaeenstown     Harbor,     Md. 

(A5) 2241 

8.  Claiborne  Harbor,  Md.  (A6).  2241 

9.  Tilghman     Island     Harbor, 

Md.    (A7) 2242 

10.  Tred  Avon  River,  Md.  (AS).  2242 

11.  La  Trappe  River,  Md.  (A9).  2242 

12.  Choptank  River,  Md.  (AlO)-  2243 

13.  Tuckalioe  River,  Md.  (All),  2243 

14.  Warwick  River,  Md.  (A12)-  2244 


Harbor,       Md. 


Page. 


15.  Cambridge 

(A13) 

16.  Slaughter  Creek,  Md.  (A14). 

17.  Nanticoke  River    (including 

Northwest  Fork),  Del.  and 

Md.   (A15) 2245 

18.  Broad    Creek    River,     Del 

(A16) 

19.  Tyaskln  Creek,  Md.  (A17)  — 

20.  Wicomico  River,  Md.  (A18)- 

21.  Lower  Thoroughfare,  at  or 

near  Wenona,  Deal  Island, 
Md.   (A19) 

22.  Crisfleld  Harbor,  Md.  (A20)- 

23.  Broad  Creek,  Md.  (A21) 

24.  Pocomoke  River,  Md.  (A22). 

25.  Twitch  Cove  and  Big  Thor- 

oughfare River,  Md.  (A23). 

26.  Tangier  Channel,  Va.  (A24)- 


2244 
2245 


2245 
2246 
2246 


2247 
2247 
2248 
2248 

2248 
2249 


FOB  DESCRIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT  SEE  PAGES  483  TO  531. 


1.  BALTIMORE  HARBOR  AND  CHANNELS.  MD. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Dredging  under  two  contracts  for  new  work  was  carried  on  as 
follows:  With  Sanford  &  Brooks  Co.,  for  deepening  to  project  depth 
and  width  the  branch  channel  into  Curtis  Bay,  507,633  cubic  yards 
of  mud  being  excavated,  at  a  unit  cost  of  27  cents,  resulting  in  com- 
pletion of  about  53  per  cent  of  the  contract.  An  aggregate  of  49,440 
linear  feet  of  50-foot-wide  cuts  was  made.  The  material  was  dis- 
posed of  on  the  property  of  the  Canton  Co.,  at  Canton,  Baltimore, 
Md.  With  the  Arundel  tJorporation,  for  deepening  to  project  depth 
and  a  bottom  width  of  about  150  feet,  for  such  distance  as  available 
funds  will  permit,  the  branch  channel  into  Southwest  Baltimore 
Harbor  from  the  Fort  McHenry  section  of  the  main  ship  channel 
toward  Ferry  Bar.  A  total  of  196,303  cubic  yards  of  mud  was  exca- 
vated, at  a  unit  cost  of  23  cents,  resulting  m  completion  of  about 
17  per  cent  of  the  contract.    An  aggregate  of  12,646  linear  feet  of 

2237 
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37^- foot-wide  cuts  was  made.    The  material  was  disposed  of  on  the 
regular  Government  dumping  ground  in  Chesapeake  Bay. 

Ifumerous  inspections  of  private  dredging  work  were  made,  a 
new  inspection  hioat  procured  in  place  of  me  old  one  through  trans- 
fer with  the  Wilmington  (Del.)  district  and  the  floating  plant  main- 
tained in  good  condition. 

OONTBAOTS  IN  FORCE. 

Contract  with  Sanford  &  Brooks  Go.  for  dredging  an  estimated  quantity  of 
950,000  cubic  yards  of  material,  at  27  cents  per  cubic  yard,  approved  August 
20,  1919;  date  of  beginning  work,  September  24,  1919;  and  of  expiration  of 
contract,  October  9, 1920. 

Contract  with  the  Arundel  Corporation  for  dredging  an  estimated  quantity 
of  l,ieo,000  cubic  yards  of  material,  at  23  cents  per  cubic  yard,  approved 
December  11,  1919;  date  of  beginning  work,  January  5,  1920;  and  of  expira- 
tion of  contract,  September  19,  1920. 


APPROPRIATIONS.. 

Previous  projects  (from  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p. 
402) $9, 199, 180 

Present  project : 

Aug.  8,  1917 354,000 

July  18,  1918 300,000 

June  5.  1920  (allotted  June  15,  1920) 110,000 

Total 9, 963, 180 

Receipts  from  sales,  etc.,  $40,158.81. 


2.  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE  DE  GRACE,  MD. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None. 

CONTRACTS  IN  FORCE. 

None.  ^ 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  561) $97,390 

Present  project : 

Aug.  2,  1882 $25,000 

July  5,  1884 20,000 

Aug.  5,  1886 6, 000 

Aug.  11,  1888 10,000 

Sept.  19,  1890 4, 000 

July  13.  1892 4, 000 

Aug.  18,  1894 4, 000 

June  13,  1902 10,000 

Mar.  3,  1905 10,000 

Mar.  2,  1907 20,000 

June  25,  1910 20.000 

Feb.  27,  1911 34,500 

Mar.  4,  1913 51,230 

218, 780 

Total 316, 120 
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BOCKHALL,  QUEENSTOWN,  CLAIBORNE,  TILGHMAN  ISLAND,  CAM- 
BRIDGE, AND  CRISFIELD  HARBORS,  ELK  AND  LITTLE  ELK.  CHES- 
TER, CORSICA,  CHOPTANK,  TUCJKAHOE,  WARWICK,  LA  TRAPPB, 
TRED  AVON,  WICOMICO,  AND  POCOMOKB  RIVERS,  SLAUGHTER. 
TYASKIN.  AND  BROAD  CREEKS,  TWITCH  COVE  AND  BIG  THOROUGH- 
FARE RIVER,  AND  LOWER  THOROUGHFARE,  DEAL  ISLAND,  MD. ; 
NANTICOKE  RIVER  (INCLUDING  NORTHWEST  FORK).  DEL.  AND 
MD.;  BROAD  CREEK  RIVER.  DEL.;  AND  TANGIER  CHANNEL,  VA. 
(GROUP  A.) 

-3.  ELK  AND  LITTLE  ELK  RIVERS,  MD.     (Al.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  (53d  Cong.,  3(1  sess.,  p.  447) f  108, 968 

PrescDt  project : 

July  25,  1912 $4,040 

Mar.  4.  1915  (allotted  Apr.  2,  1915) 5.000 

Mar.  4,  1915  (allotted  Apr.  19,  1916) 6.000 

July  27.  1916 S.^      ^^ 

Total  of  appropriations 127,508 

Sept  30,  1912,  funds  contributed  by  private  interests 2, 020 

Total 129,  628 


4.  RCKJKHALL  HARBOR,  MD,     (A2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

An  examination  of  channel  across  Swan  Point  Bar  was  made  and 
report  submitted  in  May.  

APPROPRIATIONS. 

Prevlons  project  (see  H.  Doc.  No.  1491,  63d  CJong.,  8d  sess.,  p.  637)—  $86, 471. 72 
Present  project :  ^^^  ^^^  ,_ 

Mar.  4,  1913  (allotted  Apr.  16,  1913) '^^iSiS'SS 

Mar.  4,  1916  (allotted  Dec.  20,  1919) 237.06    ^^  ^^  ^ 

Total 07,618.77 

*0f  the  original  allotment  of  |600,  1362.95  was  returned  to  the  credit  of  the  appro- 
priation. 
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5.  CHESTER  RIVER,  MD.     (A8.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Prior  to  present  project  (see  H.  Doc.  No.  1491,  68d  Ck>Dg.,  8d  sess., 
p.  425) $41, 000.  00 

Present  project : 

Sept  19.  1890 $5,000.00 

July  13,  1892 8,000.00 

Aug.  18.  1894 1,500.00 

June  3,  1896 1, 600. 00 

Mar.  3,  1899 - 3,200.00 

June  13, 1902  (aUotted  Sept  17,  1902) 5, 402. 00 

Mar.  3, 1905  (aUotted  May  15,  1905) 1, 245. 00 

Mar.  2,  1907  (allotted  Mar.  22.  1907) 2,417.36 

Mar.  3,  1909  (allotted  Mar.  29,  1909) 5.000.00 

June  25,  1910  (allotted  July  29,  1910) 3,000.00 

Feb.  27,  1911  (aUotted  Mar.  20.  1911) 2, 368. 42 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 4,300.00 

87,982.78 

Total  of  appropriations 78, 982.  78 

Carried  to  surplus  fund  of  Treasury 2, 058.  54 

Net  total 75,974.24 


6.  CORSICA  RIVER,  MD.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


Al  PROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  437) $30,000 

Present  project: 

July  25,  1912 $5,368 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 4,800 

Aug.  8,  1917  (allotment) 2,800 

12,968 

Total •  42, 968 
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7.  QUEENSTOWN  HARBOR.  MD.   (A5.) 
OPERATIONS   DURING   THE   FISCAL  TEAB. 

None. 

CX)NTRAC7rS    IN    FORCE. 

None. 


APPROPRIATIONS. 

Previons  project  (see  H.  Doc.  No.  1491.  63d  Cong.,  3d  sess.,  p.  533)_-  $19,000. 00 
Present  project:  -^^ 

June  13,  1902  (aUotted  Sept.  17,  1902) ri2.00a00 

Mar.  3, 1905  (allotted  May  15.  1905) 4. 606.  50 

Mar.  2,  1907  (allotted  Mar.  22,  1907) 4,975.70 

June  25, 1910  (allotted  July  29,  1910) 8, 607. 40 

Feb.  27,  1911  (allotted  Mar.  20,  1911) 2,368.42 

July  25,  1912  (allotted  Oct.  5,  1912) 5,000. 00 

Mar.  4,  1913  (allotted  Apr.  16,  1913) 3,600.00 

Mar.  4, 1915  (allotted  Apr.  2, 1915) 3, 000. 00 

Mar.  4, 1915  (allotted  Apr.  19, 1916) 100. 00 

Aug.  8,  1917  (allotment) 3,000.00 

47,258.02 

Total 66, 268. 02 


8.  CLAIBORNE  HARBOR,  MD.    (A6.) 
OPERATIONS   DURING   THE   FISCAL  TEAR. 

An  examination  was  made  of  the  channel. 

CONTRACTS    IN    FORCE. 

None. 


APPROPRIATIONS. 

June  13.  1902  (allotted  Sept.  17,  1902) $15,000.00 

Mar  3,  1905  (allotted  May  15,  1905) 1, 863. 35 

Mar.  2,  1907  (allotted  Mar.  22,  1907) 3,440.24 

Mar.  3,  1909  (allotted  Apr.  9,  1909) 12,000.00 

June  25,  1910  (allotted  July  29,  1910) 14,597.81 

Feb.  27, 1911  (allotted  Mar.  20.  1911) 3, 947. 37 

July  25,  1912  (allotted  Oct.  5,  1912) 3,000.00 

Mar.  4,  1913  (allotted  Apr.  16,  1913) 3,600.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 2, 000. 00 

Mar.  4,.1915  (allotted  Apr.  19,  1916) 100. 00 

July  27.  1916  (allotted  Aug.  22,  1916) 2,000.00 

Aug.  8,  1917  (allotment) 6,000.00 

67,  548.  77 

Betumed  to  surplus  fund  of  Treasury 1, 202. 68 

Total 66, 346. 09 
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9.  TILGHMAN  ISLAND  HARBOR,  MD.     (A7.) 
OPERATIONS  DURING  THE  FISCAIi  YEAR« 

None. 

CONTRACrrS  IN  FORCE. 

None. 


APPROPRIATION. 
July  25,  1912 $7, 820 


10.  TRED  AVON  RIVER,  MD.     (AS.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc  No.  1491,  63d  CJong.,  3d  sess.,  p.  668) $6,000 

Existing  project : 

July  25,  1912 9, 200 

Mar.  2,  1919 19,600 

28,800 

Total 34, 80O 


11.  LA  TRAPPE  RIVER,  MD.     (A9.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

July  13,  1892 $2,500.00 

Aug.  18,  1894 4, 760. 00 

Mar.  3,  1905  (allotted  May  15,  1905) 1,867.50 

Mar.  2,  1907  (allotted  Mar.  22,  1907) 2, 135. 39 

Mar.  3,  1909  (allotted  Mar.  29,  1909) 3,000.00 
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Feb.  27,  1911  (allotted  Mar.  20.  1911) $1,578.95 

July  25,  1912  (allotted  Oct.  6,  1912) 3.000.00 

Biar.  4, 1913  (allotted  Apr.  16, 1913) 2, 000. 00 

Mar.  4,  1915  (allotted  Apr.  2, 1915) 2, 500. 00 

Mar.  4, 1915  (allotted  Apr.  19. 1916) 100. 00 

July  27, 1916  (allotted  Aug.  22, 1916) 1, 500. 00 

Total 24, 931.  84 


12.  CHOPTANK  RIVER.  MD.     (AlO.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  INfFORCE. 

None. 


APPROPRIATIONS. 

June  14.  1880 $5,000.00 

Mar.  3,  1881 5, 000. 00 

Aug.  2.  1882 5, 000. 00 

July  5,  1884 5, 000.  00 

Aug.  5.  1886 10, 000. 00 

Aug.  11.  1888 7,  500. 00 

Sept.  19,  1890 7,  500. 00 

July  13,  1892 3, 000. 00 

Aug.  18.  1894 2,  000. 00 

June  3,  1896 2, 000. 00 

Mar.  3,  1899 8. 000.  00 

June  13. 1902  (allotted  Sept.  17,  1902) 3. 000. 00 

Mar.  3, 1905  (allotted  May  15, 1905) -—  7, 885. 00 

Mar.  2.  1907  (allotted  Mar.  22,  1907) 9,662.  55 

June  25,  1910  (allotted  July  29,  1910) 4,451.25 

Feb.  27, 1911  (allotted  Mar.  20,  1911) 3, 947. 37 

Julv  25,  1912  (allotted  Oct.  5,  1912) 3,000.00 

Mar.  4,  1913  (allotted  Apr.  16,  1913) ^ 4, 000. 00 

Mar.  4, 1915  (allotted  Apr.  2. 1915) 4, 000.  00 

Mar.  4,  1915  (allotted  Apr.  19,  1916) 200.00 

Total 100, 146. 17 


13.  TUCKAHOE  RIVER,  MD.     (All.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
July  25,  1912 $15,600 
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14.  WARWICK  RIVER,  MD.     (A12.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  573)—  $6,000.00 

Present  project : 

July  13,  1892 $6,000.00 

Aug.  18,  1894 2,000.00 

June  3,  1896 1 2,000.00 

Mar.  3,  1899 2,000.00 

June  13,  1902  (allotted  Sept.  17.  1902) 4,000.00 

Mar.  3,  1905  (allotted  May  15,  1905) 1,909.00 

Mar.  2,  1907  (allotted  Mar.  22,  1907) 3,493.87 

Mar.  3,  1909  (allotted  Mar.  29.  1909) 3.000.00 

June  25,  1910  (allotted  July  29.  1910) 3,000.00 

Feb.  27, 1911  (allotted  Mar.  20, 1911) 1, 578. 95 

July  25,  1912  (allotted  Oct.  5,  1912) 4,000.00 

Mar.  4,  1913  (allotted  Apr.  16, 1913) 4, 000. 00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 3,000.00 

Mar.  4,  1915  (allotted  Apr.  19.  1916) 100.00 

July  27, 1916  (allotted  Aug.  22,  1916) 3, 000. 00 

43,  081. 82 

Total 49.  081. 82 


15.  CAMBRIDGE  HARBOR,  MD.     (A13.) 
OPERATIONS  DURING  THE  FISCAL  YEAR, 

None. 

CONTRACTS   IN   FORQE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  419) $32,500.00 

Present  project: 

Aug.  11,  1888 $5,000.00 

Sept.  19,  1890 5,000.00 

July  13,  1892 7,  737.  00 

June  13,  1902  (allotted  Sept.  17,  1902) 3,000.00 

Mar.  3,  1905  (allotted  May  15,  1905) 3,120.80 

Mar.  2, 1907  (allotted  Mar.  22, 1907) 1,  531.  63 

June  25,  1910  (allotted  July  29,  1910) 6,450.58 

Feb.  27, 1911  (allotted  Mar.  20, 1911) 2, 368. 42 

Mar.  4, 1915  (allotted  Apr.  19,  1916) 200. 00 

34,408.43 

Total 66,908.48 
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16.  SLAUGHTER  CREEK,  MD.     (A14.) 
OPERATIOKS  DT7RING  THE  FISCAL  YEAR. 

None. 

CONTRACTS   IN   FORCE. 

None. 


APPROPRIATION. 
July  25,   1912 $4,140 


17.  NANTICOKE  RIVER   (INCLUDING  NORTHWEST  FORK),  DEL.  AND 

MD.     (A15.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS   IN   FORCE. 

None. 


APPROPRATIONS. 


Aug.  18,  1894 *$5,000 

June  3,  1896 3, 000 

Mar.  3,  1899 1 _  3,000 

Mar.  3,  1905 2.000 

Mar.  2,  1907 2,000 

Mar.    3,    1909    (allotted  Mar. 

29,  1909) -—  2, 000 


June  25,  1910 $12,060 

Feb.  27.  1911 36,000 

July  25,  1912 5, 000 

Mar.  4,  1913 8, 600 

July  27,  1916 5.000 


Total 79, 560 


18.  BROAD  CREEK  RIVER,  DEL.     (A16.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Emergency  contract  with  Sussex  Paving  Co.  for  maintenance 
dredging  between  the  bridges  at  Laurel,  Del. — about  1,650  feet — ^was 
entered  into  March  26,  1920,  but  owing  to  the  operation  of  con- 
tractor's plant  at-  another  locality,  work  was  not  begun  during  the 
fiscal  year,  and  waiver  of  time  limit  for  commencement  was  granted 
to  July  15, 1920. 

CONTRACT  IN  FORCE. 

Emergency  contract  with  Sussex  Paving  Co.  for  dredging  an  estimated 
quantity  of  14,000  cubic  yards  of  loose  sand  and  mud  at  29  cents  per  cubic  yard, 
date  of  beginning  work  July  15,  1920,  and  of  expiration  of  contract  within  10 
weeks  thereafter. 

'This  appropriation  was  for  improving  Broad  Creek  Rlyer,  Del.,  but  under  the  terms 
of  this  act  was  applied  to  removing  bar  on  Nantlcoke  River  at  Seaford,  Del. 
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APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  414 )__  * $57, 500 

Present  project : 

July  25,  1912 $14, 520 

Mar.  4,  1913 2. 000 

July  27,  1916 1,600 

Mar.  2, 1919  (allotted  Mar.  15, 1919) 5, 000 

23,020 

Total 80,520 


19.  TYASKIN  CREEK,  MD.     (A17.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

An  examination  was  made  of  the  channel. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  570)—  $10,158.00 

Present  nrolect  r 

Mar.  2,  1907  (allotted  Mar.  22, 1907) $6,500.00 

June  25, 1910  (allottetl  July  29,  1910) 4, 000. 00 

Feb.  27, 1911  (allotted  Mar.  20,  1911) 1,  578.  94 

July  25,  1912  (allotted  Oct.  5,  1912) 3,000.00 

Mar.  4,  1913  (allotted  Apr.  16,  1913) 2,500.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 6,000.00 

Mar.  4,  1915  (allotted  Apr.  19,  1910) 100.00 

July  27,  1916  (allotted  Aug.  22,  191G) 3<000.00 

Aug.  8,  1917  (allotment) 1, 000. 00 

Mar.  2,  1919  (allotted  Mar.  15,  1919) 4,000.00 

31,678.94 

Total 1 -V-.-      41, 836. 94 


20.  WICOMICO  RIVER,  MD.     (A18.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sees.,  p.  578) $50,000 

Present  project :  ^        ^ 

Sept.  19,  1890 *10. 000 

July  13.  1892 ^  500 

Aug.  18,  1894 3,000 

»Not  Including  the  appropriation  of  $5,000  by  the  act  of  Aug.  18,  1894,  which,  under 
the  terms  of  the  act,  was  applied  to  removing  bar  on  Nanticoke  River  at  Sealora,  Del. 
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Preaent  project— Continued. 

June  3.  1896 $3,700 

June  6,  1900 18 

June  13,  1902  (aUotted  Sept.  17,  1902) 6,798 

Mar.  3.  1905 5,000    , 

Mar.  2,  1907 2,500 

Mar.  3.  1909  (allotted  Mar.  29.  1909) 5,000 

June  25,  1910 29, 000 

Feb.  27,  1911  (aUotted  Mar.  20,  1911) 3,000 

July  25,  1912  (allotted  Oct.  6,  1912) 3,000 

Mar.  4,  1913  (aUotted  Apr.  16,  1913) 3,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 6,000 

July  27.  1916  (aUotted  Aug.  22,  1916) 3,000 

July  18,  1918  (allotted  Aug.  2,  1918) 3,000 

Mar.  2,  1919 17,100 

$109,616 


Total 159, 616 


21.  LOWE2R  THOROUGHFARE  AT  OR  NEAR  WBNONA,  DEAL  ISLAND, 

MD.    (A19.) 

OPERATIONS  DURING  THE  FISOAIi  TBAIL 

None. 

OONTRACTTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Oong.,  3d  sess.,  p.  440) $5,000 

Pres^it  project: 

June  25,  1910 $5, 300 

July  25,  1912 . 2.000 

Aug.  8,  1917  (allotment) 3,000 

10,800 

Total 15»  300 


22.  CRISFIELD  HARBOR,  MD.    (A20.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  437)—  $37. 317. 50 
Present  project :  ^^  „^  r^ 

Mar?  2,  1907 $37,707.00 

June  25,  1910 ^S'SSSS 

July  25,  1912 5,000.00 

^        •  52,762.00 

Total 00.  OTO-  50 

9030— ISNO  1920— PT  2 11 
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23.  BROAD  CREEK,  MD.  (A21.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATION. 

July  25,  1912 : $57,200 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 20,000 

Total 37, 20O 


24.  POCOMOKE  RIVER,  MD.     (A22.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  527).  $20, 500. 00 

Present  project : 

June  3.  1896 $5,000.00 

Mar.  3,  1899 3,000.00 

June  13,  1902  (allotted  Sept.  17,  1902) 4,800.00 

Mar.  3,  1905  (allotted  May  15,  1905) 1,743.00 

Mar.  2,  1907  (allotted  Mar.  22,  1907) 2,298.60 

Mar.  3,  1909  (allotted  Mar.  29,  1909) 2, 500. 00 

Feb.  27, 1911  (allotted  Mar.  20, 1911 ) 2, 368. 42 

21,710.02 

Total 42, 210. 02 


25.  TWITCH  COVE  AND  BIG  THOROUGHFARE  RIVER,  MD.  (A28.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATION. 
July  25, 1912 $2,900 
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26.  TANGIER  CHANNEL,  VA.      (A24.) 
OPERATIONS  DUKINO  THE  FISCAL  TEAR. 

None. 

OONTRACTS  IN  FORCE. 

None. 

APPROPRIATION. 
liar,  a,  1»19 $ie,434 
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IMPROVEMENT   OF   RIVERS  AND   HARBORS   IN   THE   WASHINGTON. 

D.  C,  DISTRICT. 


REPORT  OF  MAJ,  M.  C.  TYLER,  CORPS  OF  ENGINEERS. 


IMPBOVEMBNTB. 


[The  letters  aod  figures  in  parenthesea  after  tbe  titles  indicate  the  group  and  the  numer- 
ical order  in  the  group  to  which  the  respective  improTementB  belong  for  purposes  of 
appropriation.} 


Page. 

1.  Potomac  River   at  Washing- 

ton, D.  O.  (Al) 2251 

2.  Potomac  River  at  Alexandria, 

Va.    (A2) 2253 

3.  Potomac  River  at  Lower  Ce- 

dar Point,  Md.  (AS) 2253 

4.  Occoquan  Creek,  Va.  (A4) 2254 


Page. 

5.  Aqula  Creek,  Va.  (A5) 2265 

6.  Rappahannock      River,      Va. 

(Bl) 2256 

7.  Urbana  Creek,  Va.  (B2) 2256 

a  Mattaponl  River,  Va,  (B3) 2257 

9.  Pamunkey  River,  Va.  (B4) 2267 


FOB  DESCRIPTION  OF  IMPROVEMENTS  IN   THIS   DISTRICT,   SEE  PAGES   531   TO   654. 


POTOMAC  RIVER  AT  WASHINGTON,  D.  C,  AT  ALEXANDRIA,  VA.,  AND 
AT  LOWER  CEDAR  POINT,  MD.;  ANACOSTIA  RIVER,  D.  C. :  OCCO- 
QUAN, AQUIA,  UPPER  MACHODOC,  AND  NOMINI  CREEKS,  VA. 
(GROUP  A.) 

1.  POTOMAC  RIVER  AT  WASHINGTON,  D.  C.   (Al.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  marsh  area  back  of  the  training  dike  for  the  Virginia  Channel 
inclosed  by  the  embankment  runmng  from  the  lower  ena  of  the  train- 
ing dike  to  the  Virginia  shore,  thence  up  the  Virginia  shore  to  oppo- 
site the  foot  of  Analostan  Island,  and  thence  toward  Analostan 
Island  and  joining  to  the  upper  end  of  the  training  dike,  was  named 
Columbia  Island,  and  the  channel  along  the  Virginia  shore,  made  in 
dredging  for  the  construction  of  the  embankment,  was  named  Bound- 
ary Channel. 

The  dredging  by  U.  S.  pipeline  dredge  Dalecarlia^  in  progress 
at  the  first  of  the  fiscal  year,  was  continued  to  July  25.  The 
result  of  this  work  was  that  23,028  cubic  yards  were  excavated  and 
deposited  at  the  lower  end  of  Columbia  Island  in  making  the  closure 
in  the  break  of  the  embankment  adjacent  to  the  end  of  the  training 
dike,  and  17,330  cubic  yards  of  material  were  dredged  to  restore  the 
8  foot  depth  in  front  of  the  inlet  gates  to  the  Tidal  Reservoir,  and 
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1,244  cubic  yards  were  excavated  for  the  Corinthian  Yacht  Club  in 
dredging  out  their  harbor,  which  was  paid  for  by  the  Yacht  Club  on 
a  rental  and  operating  charge. 

The  redredging  of  the  Virginia  Channel  was  begun  on  July  10 
and  completed  on  December  3.  The  work  was  done  by  U.  S.  pipe- 
line dredge  Talcott^  operating  on  a  16-hour-per-day  basis  for  120 
days,  and  excavating  770,289  cubic  yards.  The  excavated  material 
was  deposited  on  Columbia  Island  and  its  area  of  180  acres  was 
raised  by  the  deposit  to  an  average  elevation  of  4  feet  above  mean 
low  water.  The  total  deposit  placed  on  Columbia  Island  to  June 
30,  1920  was  1,077,779  cubic  vards.  The  portion  of  the  Virginia 
Channel  redredged  extended  CTom  the  foot  of  Twenty-third  Street 
NW.  to  the  Highway  Bridge,  a  distance  of  about  6,350  feet.  The 
width  dredged  was  430  feet  and  the  average  depth  made  was  23^' 
feet,  mean  low  water.  The  last  previous  redredging  in  this  vicinity 
was  in  April,  1915.  The  snagboat  York  was  engaged  in  building  a 
pile  trestle  to  carry  the  discharge  pipeline  of  uie  Talcott  from 
August  1  to  8  and  in  the  removal  of  two  pipeline  trestles  during  the 

Seriods  of  September  8  to  19  and  October  9  to  28.  The  clamshell 
redge  W.  A.  Smoot  was  employed  in  reinforcing  the  embankment 
inclosing  Columbia  Island  in  the  vicinity  of  the  lower  end  of  the 
training  dike  from  October  7  to  10.  The  unit  cost  of  the  work, 
including  the  construction  of  pile  trestles,  work  on  embankments, 
overhead,  and  all  other  incidental  expenses,  was  7  cents  per  cubic 
yard. 

Repairs  and  renewals  were  made  to  the  various  pieces  of  Govern- 
ment floating  plant,  the  tidal  gates,  wharf,  and  buildings  connected 
with  this  improvement.    Government  property  was  cared  for. 

The  winter  was  comparatively  mild  and  navigation  was  closed  by 
the  ice  for  only  a,few  days.    No  freshets  of  any  consequence  occurred. 

The  expenditure,  $50,804.27,  was  applied  to  maintenance  and  is 
distributed  as  follows:  Dredging,  $39,693.27;  repairs  and  renewals 
to  Government  floating  plant,  etc.,  $7,500.21;  engineering,  clerical, 
office,  and  miscellaneous  expenses,  $3,610.79. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p. 

530) $339,766.60 

Carried  to  surplus  fund  (previous  projects) 291.39 

Net  appropriations,  previous  project 339,475.21 

Present  project : 

Aug.  2,  1882 $400,000.00 

July  5,  1884 500,000.00 

Aug.  5,  1886 375,000.00 

Aug.  11,  1888 300,000.00 

Sept.  19,  1890 260,000.00 

July  13,  1892 200,000.00 

Aug.  18,  1894 160,000.00 
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Present  project — Gontiiined. 

June  3,  1896 $100, 000. 00 

Mar.  3,  1809 *  74, 000. 00 

June  13,  1902 75, 000. 00 

Apr.  28,  1904  (allotted  June  10,  1904) 50,000.00 

Mar.  3,  1905 50. 000. 00 

Mar.  2,1907 258,000.00 

Mar.  3,  1909  (allotted  Mar.  23,  1909) 25, 000. 00 

June  25.  1910 180, 000. 00 

Feb.  27,  1911 : 60, 000. 00 

July  25,  1912 40,000.00 

Mar.  4,  1913 . 30.000.00 

.    Oct  2,  1914  (allotted  Oct.  7,  1914) 10, 000. 00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 20,000.00 

July  27,  1916 32,000.00 

Aug.  8,  1917 30,000.00 

July  18, 1918  (allotment) 5. 000. 00 

Mar.  2, 1919  (allotted  Mar.  24  and  Aug.  20, 1919) .  23, 000. 00 

Transferred  to: 

Potomac  River  at  Lower  Cedar  Point, 

Md $150. 00 

Aquia  Greek,  Va 150.00 

800.00 

Net  allotment 2, 700. 00 

Total  net  appropriations,  present  project $3,246,700.00 

Net  total  of  all  appropriations 3,586,175.21 

Receipts  from  sales,  etc.  $6,971.08. 


2.  POTOMAC    RIVER   AT   ALEXANDRIA,    VA.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  field  work  was  done.    The  expenditure,  $5,532.40,  made  for 
repairs  to  tugboat  Castle,  was  applied  to  maintenance. 

CONTRAOTS  IN  FORGE. 

None. 


APPROPRIATIONS. 


June  25, 1910 $60. 000 

B^.  27.  1911 56. 000 

Total 116, 000 


3.  POTOMAC  RIVER  AT  LOWER  CEDAR   POINT,  MD.     (A3.)  1 

\ 
OPERATIONS  DURINO  THE  FISCAL  TEAR.  i 

i 
A  hydrographic  survey  was  made  during  May  and  it  was  then  as- 
certained tnat  the  channel  depths  over  the  improvement  had  slightlj 
increased  since  the  prior  survey  of  May,  1919.    This  condition  is 

*  ApproprUtion  of  $100,000,  of  which  $26,000  was  allotted  June  8,  1899,  to  Potomac 
«wer  below  Washington. 
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brought  about  by  the  frequent  passage  of  the  Navy  tugs,  etc.,  using 
this  channel,  together  with  the  rapid  (flood)  tidal  currents  paralleling 
the  channel,  the  two  together  causing  the  channel  to  scour  out  The 
condition  of  the  channel  was  reported  to  the  Chief  of  Engineers  with 
the  recommendation  that  the  improvement  be  dropped  until  such 
time  as  maintenance  shall  be  required.  The  department  approved 
this  action  on  June  26,  1920. 

The  expenditure  of  $150  was  made  oh  survey  and  was  applied  to 
maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  25,  1910 $18,900 

Mar.  4,  1913 3,000 

July  18,  1918,  transferred  from  Potomac  River  at  Washington,  D.  C. 

(June  2, 1920) 150 

Total 16,  450 


4.  OCCOQUAN  CREEK,  VA.      (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  field  work  was  done.  The  construction  of  an  earthen  barrier 
for  the  maintenance  of  a  channel  through  Lower  Mud  Bar,  was 
approved  by  the  Chief  of  Engineers  on  May  18, 1920. 

The  expenditure,  $3,812.03,  was  applied  to  maintenance  of  the  im- 

Srovement,  and  is  distributed  as  follows:  Dredging  done  by  the 
redge  DaZecarlia  during  the  fiscal  year  1919,  $1,714.43;  repairs 
made  on  tugboat  Castle^  $1,716.70;  engineering,  clerical,  and  miscel- 
laneous expenses,  $380.90. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  63d  Cong.,  3cl  sess.,  pp. 

511-512) \ $25,000.00 

Rrlstlng  project : 

Sept.  19,  1890 $10, 000. 00 

July  13,  1892 5.000.00 

Aug.    18,    1894 5,000.00 

June  3,   1896 2,500.00 

Mar.   3,   1899 2,500.00 

June  13.  1902  (aUotments  Sept.  5,  1902) 2,600.00 

Mar.  3,  1905  (allotted  July  28,  1905) 5,971.44 

Mar.  2,  1907  (allotted  Apr.  1,  1907) *  17, 800.  00 

Mar.  3,  1909   (allotted  Mar.  23,  1909) 1,000.00 

1  Original   allotment   was   $20,000,   of   which    $2,200   was   transferred   to   Mattaponl 
River,  Va. 
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I  Existing  project— Contlnned. 

June  25,  1910  (allotted  July  13,  1910) $18,000.00 

I  Mar.  4,  1913  (allottcMl  Ai)r.  11.  1913) *r),0(K).00 

I  July   27,    1916    (allotted) 5,000.00 

i  July  18,   1918  (allotment) 6,000.00 

!  Mar.  2,  1919  (allotted  Mar.  24  and  Aug.  20,  1919).-      9,000.00 

i  $96, 271. 44 


Total    of   appropriations 121,271.  44 

Deduct  on  account  of  transfer  to  other  works  (consolidated  under 
act  of  June  13,  1902) 272.03 


Net  total  of  appropriations 120,999.41 


5.  AQUIA  CREEK,  VA.     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

A  hydropp'aphic  survey  was  made  in  May.  This  survey  showed  a 
shght  shoaling  at  the  extreme  upper  limit  of  the  improvement. 

The  exi>enaiture  of  $lnO  for  the  survey  was  i^pplied  to  mainte- 
nance. 

The  channel  is  in  good  condition,  except  the  slight  shoaling  at  the 
upper  end  of  the  improvement,  which  is  believed  may  be  left  for  at 
least  another  year  without  inconveniencing  navigation. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p. 

398) '  $31,  528.  20 

Deduct  on  account  of  transfer  to  other  works  (consolidated  under 

act  of  June  13,  1902)   (previous  projects) 463.36 

Net    appropriations,  previous   projects 31,064.84 

Present  project : 

July    25,    1912 i $21,400.00 

Mar.  4, 1913  (allotted  Apr.  1, 1915,  by  transfer  from 

Oceoquan  Creek,  Va.) 100.00 

.July  27,  1916  (allotted) 4,000.00 

.Tulv    18,    1918    (transferred    from   rotomac    Ulver 

at  WashlDKlon,  D.  C,  .Tune  2,  1920) 150.00 

25, 650. 00 

Net  total  of  all  appropriations 56,714.84 


6.  KAPPAHANNCK'K  UIVKU,  VA.     (Bl.^ 
OPERATIONS  DITRTNC.  THE  FISCAL  YEAR. 

Protections  of  sand  fills  was  continued  with  a  small  force  of  three 
or  four  men  throughout  the  year,  with  the  exception  of  the  winter 
months.    This   work   consi.sted   in   building   3,3T5    linear    feet    of 

»  Oiistnal  allotment  was  $6,000,  of  which  $100  waw  transferred  to  Aquia  Cfpek,  Va. 
■IncTndes  $28.20,   balance  of   allotment  of  $100   from  act   of   June  13,    1002.   $71.80 
b&Tlns  been  transferred  to  Carters  Creek. 
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wattling,  repairing  1,435  linear  feet  of  wattling,  building  545  feet  of 
barb-wire  fencing,  repairing  4,938  feet  of  barb-wire  fencing,  plant- 
ing 650  willow  slips,  ditching  300  linear  feet,  and  in  making  miscel- 
laneous minor  repairs  to  dikes,  etc. 

The  expenditure,  $11,435.81,  was  applied  to  maintenance  and  is  dis- 
tributed as  follows :  Repairs  to  tugboat  Castle^  $7,795.64 ;  protection 
of  sand  fills,  $2,635.49 ;  engineering,  clerical,  and  contingent  expenses, 
$1,004.68. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  534)—  $322,41^97 

Existing  project : 

Mar.  3.  1905 $40,000.00 

Mar.  2,  1907 77,729.00 

May  27,  1908 58,000.00 

Mar.  3,  1909  (allotted  Mar.  23,  1909) 15,000.00 

Mar.  4,  1909 32,000.00 

June  25,  1910 15, 000. 00 

July  25,  1912 5,000.00 

Mar.  4,  1913 25,000.00 

Oct  2,  1914 5, 000. 00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 8,000.00 

July  27,  1916 30,000.00 

Aug.  8,  1917 10,000.00 

Mar.  2,  1919  (allotted  Mar.  24,  1919) 6,000.00 

Aug.  8,  1917   (transferred  from  Mattaponi  River, 

Va.,  Aug.  20,  1919) 2,000.00 

328,729.00 

Net  total  of  all  appropriations 651,145.97 

Receipts  from  sales,  etc.,  $3,318.12. 


7.  URBANNA  CREEK,  VA.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  iSeld  work  was  done  and  no  expenditure  was  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  3,  1879 $5, 000 

June  14. 1880 2, 500 

Mar.  3.  1881 4,000 

Aug.  2.  1882 4, 000 

Aug.  11,  1888 *3,000 

Sept.  19,  1890 3,000 

.Tuly  13,  1892 3, 000 

Aug.  18,  1894 3, 000 

June  3,  1896 3. 000 

Mnr.  3, 1899 8,000 

Mar.  3,  1905 10,000 


Mar.  3,  1909  (allotted  Mar.  23, 

1909) $4,000 

June  25,  1910 8,500 

Feb.  27,  1911 10, 000 

Mar.  4,  1913  (allotted  June  22, 

1915) 500 

Mar.  2,  1919  (allotted  Mar.  24, 
1919) 2,400 


Total 68,900 


I  Allotted  from  appropriation  of  $15,000  for  Rappahannock  River. 
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8.  MATTAPONI  RIVER.  VA.     (R3.) 
OPERcVTIONB  Dl'RlXG  THE  F18C*AL  TEAR. 

The  U.  S.  snag  boat  York  was  engaged  in  snagging  from  Novem- 
ber 4  to  December  18.  The  result  of  tliis  work  was  that  the  snags 
and  overhanging  trees  were  removed  from  the  river  and  secured 
ashore  as  far  up  as  Dunkirk.  The  work  consisted  in  removing  one 
wrecked  houselK>at,  37  snags,  and  205  trees.  A  survey  of  that  sec- 
tion of  the  river  coming  uncler  the  dredging  project,  namely,  from 
Walkerton  to  Pointers,  was  made  in  Noveniber.  The  nsult  of  this 
survey  showed  the  channel  to  be  in  excellent  condition,  having  a 
controlling  depth  of  6.7  feet  at  mean  low  water. 

The  expenditure,  $3,280.37,  was  applied  to  maintenance  and  dis- 
tributed as  follows :  Sna^gin^  and  survey,  $1,413.69 ;  repairs  to  tug- 
boat Castle^  $1,000;  engineering,  clerical,  and  contingent  expenses, 
$886.68. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project   (nee  H.  I>oc.  No.  1491,  63d  Cone,  8<1  se«8.,  pp. 

484-486) $109, 081.  31 

July  27.  1916  (allotted) 4,000.00 

Aug.  8,  1917 2,000.00 

115,081.31 
Less: 

Transferreil  to  RnppHhannock  River,  V«.,  from 

amount  allotted  from  act  of  Aug.  8.  1917 $2, 000.  00 

Tran.sfernMl    to    Pamunkey    River,    Va.,    from 

amount  allotted  by  act  of  Mar.  4,  1915 1,891.60 

8,891.60 

Net  total  of  appropriations,  previous  project 111.  689.  71 

Rxisting  projwt : 

Mar.  2,  1919  (nllotted  Mar.  24,  1919) .        7,(X)0.00 

Net  total  of  all  appropriations 118.689.71 

Receipts  from  sales,  etc.,  $530.60. 


9.  PAMX'NKEY  RIVER.  VA.     (B4.) 
OPERATION.S  DURING  THE  FISCAL  YEAR. 

The  U.  S.  snap  boat  York  was  en^apfed  in  snapginp^  from  Feb- 
niary  1  to  April  23.  Much  of  this  time  was  lost  on  account  of  ice 
and  freshets ;  only  39  davs'  work  was  done.  The  result  of  the  work 
was  that  snags  and  overhanging:  trees  were  removed  from  the  river 
and  secured  ashore  as  far  up  as  Newcastle  Ferry.  The  work  con- 
sisted in  the  removal  of  68  snap:s,  15  drift  lop^s,  and  83  overhanging 
trees.    A  survey  was  made  of  the  dredged  channel  from  Bassett 
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Ferry  to  Buckland  Bar  durin«:  April.    The  survey  showed  that  the 
channel  in  some  places  had  shoaled  to  5.8  feet,  mean  low  water. 

The  expenditure,  $4,576.75,  was  applied  to  maintenance,  and  is 
distributed  as  follows:  Snagjging  and  survey,  $2,718,70;  repairs  to 
tug  Castle^  $1,201;  engineering,  clerical,  and  contingent  expenses, 
$657.05.       • 

CONTRACTS  IN  F0RG& 

None. 


APPROPRIATIONS. 

June  14,  1880 $2,500.00 

Mar.  3,  1881 2, 500. 00 

Aug.  2,  1882 2,500.00 

Aug.  5,  1886 5,000.00 

Aug.  11,  1888 . 3, 000. 00 

Sept  19,  1890 3,000.00 

July  13.  1892 3, 000. 00 

Aug.  18,  1894 2,000.00 

June  3,  1896 2, 000. 00 

June  6,  1900  (allotted  Apr.  28,  1903) 1.000.00 

Mar.  3,  1905  (allotted  July  28,  1905) - 3,400.00 

Mar.  2,  1907  (allotted  Apr.  1,  1907) 5,500.00 

Mar.  3,  1909  (allotted  Mar.  23,  1909) *  6, 700. 00 

June  25,  1910  (allotted  July  13,  1910) "11,220.37 

Feb.  27,  1911  (allotted  Apr.  7,  1911) ^ 5,000.00 

Mar.  4,  1913  (allotted  Apr.  11,  1913) 3,000.00 

Oct  2,  1914  (allotted  Oct  7,  1914) 1,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 1,000.00 

July  27,  1916  (allotted) 2,000.00 

Aug.  8,  1917 3,000.00 

Mar.  2,  1919  (allotted  Mar.  24,  1919) 2,900.00 

Mar.  4,  1915  (allotted  Aug.  20,  1919,  by  transfer  from  Mattaponi 

River,   Va.) 1,391.60 

Total  of  appropriations 72,611.97 

Receipts  from  sales,  etc.,  $500. 

^  Original  allotment  was  |7.500.  of  which  $800  was  transferred  to  Mattaponi  River,  Ya. 
'Includes  $1,220.87  transferred  from  York  River. 
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I3IPROVK1MENTS  OF  RIVERS  AND  HARBORS  IN  THE  NORFOLK,  VA,. 

DISTRICT. 


REPORT  OF  LIEUT.  COL.  J.  C.  OAKES,  CORPS  OF  ENGINEERS, 


IMPBOVEM£NT8. 


[The  letters  and  fignres  in  parentheses  Indicate  the  group,  and  the  numerical  order  in  the 
group,  to  wtkich  the  respectiTe  improTements  belong  for  purposes  of  appropriation.] 


1.  Norfolk  Harbor,  Va.  (Al)__ 

1  Thimble    Shoal  Channel,  Va. 

(A2) 

3.  Channel     to  Newport  News, 

Va.  (A3) 

4.  James  River,  Va.  (Bl) 

5.  Appomattox  River,  Va.  (B2 )  . 

6.  Pagan  River,  Va.  (B3) 

7.  Nansemond  River,  Va.  (B4)_ 

8.  Harbor      at     Cape     Charles 

City,  Va 

9.  Onancock  River,  Va 

10.  Waterway      from     Norfolk, 

Va.,     to     the     sounds     of 
North   Carolina—- 


Page. 
2259 

2261 

2262 
2263 
2264 
2264 
2265 

2266 
2266 


2267 


Page. 

11.  Inland  waterway  from  Nor- 

folk, Va.,  to  Beaufort 
Inlet,  N.  C 2268 

12.  Operating  and  care   of  the 

inland  waterway  from 
Norfolk,  Va.,  to  Beau- 
fort Inlet,  N.  C 2270 

13.  Blackwater  River,  Va.  (CI)-    2271 

14.  Meherrin  River,  N.  C.  (CJ2)_    2271 

15.  Roanoke  River,  N.  C.  (C3)—     2272 

16.  Newbegun     Creek,     N.     C. 

((34) 2272 


FOR  DESCRIPTION  OF  IMPBOVEMKNTS  IN  THIS  DISTRICT  SEE  PAGES  554  TO  603. 

NORFOLK   HARBOR  AND  CHANNELS,   VA.    (GROUP   A.) 
1.  NORFOLK  HARBOR.  VA.  (Al.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Forty-foot  ehannel, — ^The  dredging  of  the  40-foot  channel,  which 
was  in  progress  at  the  close  of  the  last  fiscal  year  under  a  contract 
with  Fred  E.  Jones  dated  March  22, 1919,  was  continued  and  the  work 
completed  June  12,  1920.  The  work  done  on  this  channel  under  the 
contract  resulted  in  the  excavation  of  2,188,229  cubic  yards  of  ma- 
terial, which  was  transported  to  and  deposited  in  a  basin  for  pumpini; 
over  the  dike  at  Craney  Island,  also  in  the  completion  of  4,537  linear 
feet  of  bulkhead,  during  the  fiscal  year.  The  price  paid  for  dred^ina: 
was  26  cents  per  cubic  yard,  scow  measurement,  and  for  construf^tin/j: 
bulkhead,  $30  per  linear  foot.  A  second  contract  was  entered  into 
with  Fred  E.  Jones,  under  date  of  October  7,  1919,  under  which 
dredging  for  the  widening  of  the  40- foot  channel  was  begun  Decem- 
ber 1  1919.  Work  was  continued  under  this  contract  to  the  end  of 
the  fiscal  year,  the  total  yardage  dredged  being  1,468,532,  scow 
measurement,  of  which  159,074  cubic  yards  remain  in  the  basin  to 
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be  pumped  behind  the  bulkhead.  The  price  for  dredging  under 
this  contract  was  19.87  cents  per  cubic  yard,  scow  measurement.  An 
additional  1,344  linear  feet  of  bulkhead  was  constructed  or.  Craney 
Island,  under  contract  with  the  Kaymond  Concrete  Pile  Co.,  at  a 
contract  price  of  $5.94  per  lineat*  foot,  to  prevent  material  pumped  in 
behind  the  bulkhead  from  goi^g  across  the  low  places  in  the  island 
and  thence  into  the  navigable  waters  adjacent  thereto.  The  dredging 
under  both  contracts  resulted  in  a  completed  channel  40  feet  cieep 
at  mean  low  water  of  the  following  widths:  From  the  Belt  Line 
bridge  to  and  in  front  of  the  navy  yard,  450  feet;  from  the  navy  yard 
to  the  junction  of  the  Southern  and  Eastern  Branches  of  the  Elizaoelh 
River,  375  feet  wide ;  and  from  this  point  to  Hampton  Roads,  250  feet 
wide. 

Thirty-five  foot  anchorage. — Work  on  the  35- foot  anchorage  hear 
Lambert  JPoint  was  commenced  October  1, 1919,  imder  contract  with 
Fred  E.  Jones,  dated  March  22,  1919,  and  completed  June  12,  1920. 
A  total  of  593,871  cubic  yards  of  material,  place  measurement,  was 
removed,  at  a  contract  price  of  14  cents  per  cubic  yard. 

General. — ^Necessary  examinations,  inspections,  and  surveys  were 
made,  in  connection  with  dredging  operations,  and  in  making  prep- 
arations for  future  work;  the  various  items  of  floating  plant  were 
repaired,  operated  and  cared  for.  and  supervision  maintained  in 
connection  with  improvement  work. 

The  total  expenmture  during  the  year,  exclusive  of  outstanding 
liabilities,  amounted  to  $1471,427.01,  all  of  which  was  for  new  work. 

CONTRACTS    IN    FORCE. 
DREDGING    AND    BULKHEAD    CONSTRItctIoN. 

Contractor:  Fred  E.  Jones. 

Date  of  contract :  March  22,  1919. 

Date  fixed  for  commencement :  May  18,  1919. 

Date  fixed  for  completion :  October  18,  1920. 

Amount  of  contract:  Constructing  bulkhead,  6,037  linear  feet;  dredging  by 
hydraulic  pipe-line  process,  593,871  cubic  yards;  dredging  by  bucket  or  dipper 
dredge,  2,996,000  cubic  yards. 

Unit  prices:  Constructing  bulkhead,  $30  per  linear  foot;  dredging  by  hy- 
draulic pipe-line  process,  (0.14  per  cubic  yard,  place  measurement;  dredging 
by  bucket  or  dij)per  dredge,  |0.25  per  cubic  yard,  scow  measurement. 

Completed :  June  12,  1920. 

DBEDGINO. 

Contractor :  Fred  E.  Jones. 

Date  of  contract :  October  7,  1919. 

Date  fixed  for  commencement :  December  8,  1919. 

Date  fixed  for  completion :  January  8,  1921. 

Amount  of  contract :  2,650,000  cubic  yards. 

Unit  price :  $0.1987  per  cubic  yard. 

Completed  at  end  of  fiscal  year :  55  per  cent 

BULKHEAD    C0N6TBUCTI0N. 

Contractor :  Raymond  Concrete  Pile  Co. 

Date  of  contract :  November  28,  1919. 

Date  fixed  for  commencement :  December  28, 1919. 

Date  fixed  for  completion :  January  28,  1920. 

Amount  of  contract :  1,344  linear  feet 

Unit  price :  $5.94  per  linear  foot. 

Completed :  January  20,  1920. 
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APPROPRIATIONS. 

Previous  projects:  Amount  appropriated  for  Norfolk  Harbor  and 
Klizabeth  River,   \'a.    (see  H.  Dck-.  No.  1491,  63d  Cong.,  3d 

sess.,  pp.  508-509) $2,471,282.00 

Present  project :  • 

June  25,  1910  (allotted  Aiic^.  12,  1910) $295,000.00 

Feb.  27, 1911  (allotted  Mar.  10, 1911) 240, 000. 00 

July  25,  1912  (allotted  July  29,  1912) 4, 000. 00 

Aug.  24,  1912  (allotted  Sept.  23,  1912) 165,000.00 

Mar.  4, 1913  (allotted  Apr.  3, 1913) 45,  500. 00 

June  23,  1913  (allotted  July  17,  1913) 197,500.00 

Aug.  8,  1917 414, 000. 00 

July  18,  1918 1,134,000.00 

Mar.  2,  1919 750.000.00 

3,245,000.00 

Total 5. 716, 282. 00 

Amount  turned  into  surplus  fund  of  the  Treasury 

from  appropriation  of  July  7,  1893 483. 58 

Transferred  under  river  and  harbor  act  of  Mar. 

4,  1915 134. 000. 00 

184, 483.  58 

Net  total 5,  581, 798. 42 

.SOUTHERN  BRANCH  OF  ELIZABETH  BIVEB. 

Present  project : 

June  25,  1910  (allotted  Aur.  12,  1910) $100, 000. 00 

Feb.  27, 1911  (allotted  Mar.  10.  1911) 35, 000. 00 

Aug.  24, 1912  (allotted  Aug.  24, 1912) 50, 000. 00 

Mar.  4, 1913  (allotted  Apr.  3,  1913) 5, 000. 00 

Mar.  4, 1915  (allotted  Nov.  21, 1916) 10, 000. 00 

Mar.  4, 1915  (allotted  Dec.  28, 1917) * 3, 974. 65 

Total -' 203,974.65 

WESTERN  BRANCH  OF  EUZABETH  RIVER. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong., 

3d  sess.,  p.  447) $55. 000. 00 

Present  project :  March  4,  1913 87, 000. 00 

Total 142, 000. 00 

Amount    turned   into   surplus    fund    of 

Treasury  from  act  of  June  3. 1896 $328. 35 

Transferred  under  river  and  harbor  act 

of  Mar.  4,  1915 30,000.00   ^ 

30. 328.  35 

Net  totel 111,  671. 65 

Grand  total 5, 897, 444.  72 

Receipts  from  sales,  etc.,  $873.14. 


2.  THIMBLE  SHOAL  CHANNEL,  VA.       (A2.) 
CONDITIONS  DURING  THE  FISCAL  YEAR. 

The  work  done  during  the  year  was  carried  on  bjr  Government 
plant  operated  by  hired  labor,  and  consisted  in  dredging  to  40  feet 
at  mean  low  water  the  35-foot  channel  between  Hampton  Roads  and 

lOf  the  orifiiliial  allotment  of  $7,686.22,  the  sum  of  $8,610.67  was  returned  to  the 
tpvroprUtioii  on  Sept.  80,  1918. 
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the  ocean.  Operations  were  conducted  by  the  U.  S.  seagoing 
dredges  Chinook  and  Caucus,  The  CJiinook  arrived  in  this  district 
in  August,  1919,  and  worked  from  August  20  to  31 ;  October  8  to  De- 
cember 7,  and  April  5  to  June  30,  and  removed  1,529,147  cubic  yards 
of  material,  bin  measurement.  «  The  dredge  was  laid  up  September 
1  to  October  7,  1919,  and  December  8,  1919,  to  April  4,  1920,  on  ac- 
count of  insufficient  crew  and  making  repairs.  The  Caucus  was  under 
repair  the  greater  part  of  the  year,  and  worked  onljr  13  days  in  No- 
vember, removing  23,924  cubic  yards  of  material,  bin  measurement. 
This  dredge  was  removed  from  the  district  on  December  8,  1919. 
The  total  quantity  of  material  removed  from  Thimble  Shoal  Channel 
by  the  two  dredges  amounted  to  1,553,071  cubic  yards,  bin  measure- 
ment. A  large  proportion  of  the  cost  of  the  work  done  remains  as 
an  outstanding  liability  at  the  close  of  the  fiscal  year,  principally  for 
rental  of  plant  and  repairs  at  the  United  States  Navy  Yard,  Norfolk, 
Va.  During  the  year  there  was  expended  the  sum  of  $348,264.87,  all 
of  which  was  for  new  work,  which  included  dred^ng,  surveys,  super- 
vision, administration,  operation,  care  and  repairs  to  floating  plant, 
and  otHer  incidental  expenses. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Present  i)rc>je<!t : . 

June  25,  1910  (ulluttwl  Aug.  12,  1910) $235,000 

Mar.    4,    1913    (allotted    Apr.    3,    1913) 125,000 

Aug.  8,  1917 486,000 

July  18,  1918 406,000 

Mar.  2,  1919   (allotted  June  7,  1919) 250,000 

Total  of  appropriations 1,502,000 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 10,000 

Net  total  1,492.000 


3.  CHANNEL  TO  NEWPORT  NEWS.  VA.     (A3.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Dredging  for  widening  the  400-foot  channel  toward  the  present 
project  width  of  600  feet,  which  was  in  progress  under  contract  with 
Sanf ord  &  Brooks  Co.  at  the  close  of  the  last  fiscal  year,  was  carried 
on  throughout  the  year,  and  a  total  of  1,228,867  cubic  yards  of 
material,  scow  measurement,  removed  and  deposited  on  the  dumping 
grounds  south  of  Thimble  Shoal  Channel.  The  contract  price  for 
dredging  was  19|  cents  per  cubic  yard.  The  expenditure  during 
the  fiscal  year  was  $236,666.65,  including  cost  of  supervision,  admin- 
istration, and  office  expenses,  and  was  for  new  wofk. 

CONTRACTS  IN  FORCE. 

Contractor:  Sanford  &  Brooks  Co. 

Date  of  contract :  May  26,  1919. 

Date  fixed  for  commencement:  July  24,  1919. 

Date  fixed  for  completion :  April  24,  1920,  with  time  limit  waived. 

Amount  of  contract:  1,670,886  cubic  yards. 

Unit  price :  $0.1975  per  cubic  yard,  scow  measurement 

Completed  at  end  of  fiscal  year :  88  per  cent. 
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APPROPRIATIONS. 

Pivviou.s  projects  (see  H.  D<k-.  No.  1491,  63d  Cong.,  3<1  sess.,  p.  .509 )_     $237,500 

Prwent  proje<*t: 

June  25.  1910  (allotted  Aug.  12,  1910) $115,000 

Feb.  27,  1911  (allotted  Mar.  1,  1911) 150,000 

Aug.  24,  1912  (allotted  Sept.  23,  1912) 210,000 

Mar.  4,  1913  (allotted  Apr.  3,  1913) 15,000 

.luly    18.    1918 400, 0(K) 

890.000 

Total    «f  appropriations :___  1,127,500 


JAMES,   APPOMATTOX,  PAGAN,  AND  NANSEMOND  UIVKRS,  VA. 

(GROUP  B.) 

4.  JAMES  RIVEU,  VA.     (Bl.) 
OPERATIONS  DURING  THE  FISCAL.  TEAR. 

Xo  work  was  done  on  the  improvement  proper  during  the  fiscal 
year.  The  expenditures,  amounting  to  $970.56,  were  for  care  of  plant, 
office  expenses,  collecting  commercial  statistics,  etc.,  and  are  charge- 
able to  maintenance. 

Dredging  in  Warwick  River,  Va.,  a  tributarj^  of  James  River,  was 
undertskken  under  authority  of  section  1  of  the  river  and  harbor  act  of 
July  25,  1912,  $166.73  being  expended  thereon.  The  work  accom- 
plished was  the  removal  of  16.190  cubic  yards  of  material  by  the  U.  S. 
dredge  Roanoke  operated  by  nired  labor,  resulting  in  a  channel  3,714 
feet  long,  35  feet  wide,  and  8  feet  deep  at  mean  low  water.  This 
dredging  was  done  in  May  and  June,  1920. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  470) __    $763, 000 

Present  project : 

July  5,   1884 $75,000 

Aug.  5,  1886 112,500 

Aug.  11,  1888 225,000 

Sept.  19,  1890 200,000 

July  13,  1892 200,000 

Aug.  18,  1894 100,000 

.Tune  3,  1896 120,000 

Mar.  3,  1899 150,000 

June  13.  1902 300,000 

Mar.  3,  1905 200,000 

Mar.  2,  1907 200,000 

Mar.  3,  1909  (allotted  Apr.  20,  1909) 10,000 

June  25,  1910 250,000 

Feb.  27,  1911 150,000 

July  25,  1912 70,000 

Mar.  4,  1913 75,000 

Mar.  4,  1915 50,000 

July  27,  1916 190,000 

Aug.  8.  1917 56, 000 

2, 733,  500 

Total  of  appropriations 3,496,500 

Receipts  from  sales,  etc.,  $376.75. 
903O— ENG  1920— PT  2 12 
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5.  APPOMATTOX  RIVER,  VA.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  operations  were  carried  on  during  the  fiscal  year,  either  for 
maintenance  of  the  navigable  channel  or  toward  completing  the  di- 
version project.  A  hydrogiaphic  survey  of  the  navigable  channel 
between  Petersbure  and  Point  of  Kocks  was  made  in  October  and 
November,  1919.  During  the  fiscal  year  the  city  of  Petersburg  has . 
performed  the  work  required  as  a  prerequisite  to  completing  the 
diversion  project,  and  the  Norfolk  &  Western  Railroad  Co.  has  given 
satisfactory  assurance  of  cooperating  with  the  Government  by  rais- 
ing its  tracks  alon^  the  river  bank  above  the  site  of  the  diversion 
dam ;  and  specifications  have  accordingly  been  prepared  for  proceed- 
ing with  the  completion  of  the  diversion  project  in  the  early  part 
of  the  next  fiscal  year,  also  for  maintenance  dredging.  The  total  ex- 
penditure during  the  fiscal  year,  amounting  to  $3,303.25,  was  for  the  • 
expenses  of  the  survey  above  referred  to,  also  for  office  expenses  in 
connection  with  preparing  specifications,  reports,  commercial  sta- 
tistics and  other  data,  and  is  cnargeable  to  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  CJong.,  3(1  sess.,  p.  398 )_  $461.  :«0. 00 

Present  project: 

June  13,  1902 $32,500.00 

Mar.  3,  1903 175.000.00 

June  6.  1900  (allotted  Sept.  23,  1903) 5,000,00 

Apr.  28, 1904  (aUotted  Oct.  28,  1904) 12, 000. 00 

Mar.  3.  1905 10,000.00 

Mar.  2,  1907 50, 000. 00 

Mar.  2, 1907  (allotted  Sept.  1,  1908) 10, 000. 00 

Mar.  3,  1909  (aUotted  Apr.  10,  1909) 5,000.00 

June  25,  1910 93, 000. 00 

Aug.  8,  1917 10,000.00 

July  18,  1918 50,000.00 

June  5,  1920 50, 000. 00 

502,500.00 

Total  of  appropriations 963,830.00 

Repaid  to  appropriation  for  emergencies  In  river  and 

harbor  works 7,131.70 

Transferred  under  river  and  harbor  act  of  Mar.  4, 

1915 11. 000.  00 

18, 131. 70 

Net  total 945,  698. 30 

Receipts  froni  sales,  $500. 

6.  PAGAN  RIVER,  VA.     (B3.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  was  carried  on  from  January  28  to  February  17,  1920, 
under  contract  with  W.  H.  French  Dredging  &  Wrecking  Co.,  and  a 
total  of  17,558  cubic  yards  of  material  dredged,  place  measurement, 
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*t  a  contract  price  of  41^  cents  per  cubic  yard,  for  restoring  the  chan- 
nel to  a  depth  of  10  feet  at  mean  low  water  for  a  width  of  40  feet. 
Ko  work  was  done  on  the  revised  project  for  widening  the  channel  to 
80  feet.  The  expenditure  made  during  the  fiscal  vear,  amounting  to 
17^36.41,  was  for  payment  of  the  cost  of  the  above  dredging  and 
incidental  expenses  thereto,  and  is  chargeable  to  maintenance. 

CONTRACTS  IN  FORCE. 

Contractor  :  W.  H.  French  Dredging  &  Wrecking  Co.  (Inc.). 

Date  of   contract:  January  17,  1920.. 

Date  £Lxeil   for  commencement:  February  16,  1920. 

Date  fixed  for  completion:  April  17,  1920. 

Amount    of  contract:  17,558  cubic  yards. 

Unit  price:  41^  cents  per  cubic  yard,  place  measurement. 

Completed  :  February  17,   1920. 


APPROFRIATIONB. 

Previous    projects    (gee  H.   Doc.   No.   1491,  63d  Cong.,   3d   sess., 
p.  520) $20,  870.  00 

Present  project: 

June  25,  1910 $4,600.00 

July  25,  1912 1,000.00 

Mar.  4,  1913 1, 000. 00 

Mar.  4,  1915  (allotted  Apr.  2, 1915) 2, 000. 00 

Mar.  4,  1915  (allotted  Oct  13,  1919) 4,200.00 

Mar.  2,  1919  (allotted  May  22,  1919) 27,000.00 

39,800.00 

Total  of  appropriations 60, 670. 00 

Amount  turned  into  gurplus  fund  of  the  Treasury  from  the  act  of 
June  13,  1902 198. 99 

Net  total (50. 471.  01 


7.  NANSEMOXI)  KIVER.  VA.      (B4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 


Nothing    done.     The  expenditure  made  during  the  fiscal  year, 
i       amounting  to  $3,832.51,  was  in  payment  of  liabihties  incurred  for 
dredging   during  the  preceding  fiscal  year,  and  is  chargeable  to 


maintenance. 


CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  aSd  Cong.,  3(1  sess.,  i>.  502) $37,000 

Present  project: 

Au|?.  11.  1888 $10,000 

Sept.  19,  1800 10,000 

July  13,  1892 10,000 

Aug.  18.  1894 10,000 
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Present  proJ<»or— (Vmtlnued. 

June  3,  1896 $5,000 

Mur.  8,  l.SJ>9_.   .\00() 

Mar.  -J,  l007-_    . „    ..    .      .1,  (KHI 

June  2r).  1910 5,000 

Feb.  27,   1911 3,000 

Auk.  8,  1917 (5,000 

$69,  000 

Total  of  appropriations _  lOO.iKK) 


8.  HAItHOIt  AT  ('Al»K  CIIAIILKS  (UTY,  VA. 
OPEKATTOXS  DITRIXG  THE  FISCAL  TFJ^R. 

No  operations  were  in  piofrress  during  the  fiscal  year,  and  no 
expenditures  were  made. 

CONTRACTS   IN   FORCE. 

None. 


AFPROPRATIONS. 
Present  proje(*t : 

Sept.  19,  1890_-   .   $25,000.00 

July  13. 1892 10.000.00 

Mar.  3,  1899 20,000.00 

June  13,  1902 20,000.00 

Mar.  3,  1905 25.000.00 

Mar.  2,  1907 25,000.00 

June  25,  1910 _.   20,000.00 


Total 145,000.00 

Revoked  Apr.  30,  192()___     ._    259.95 


Net  appropriation. 144,740.05 

Ueceivecl  by  annulment  of  ('nntra<t,  .S2.")(i. 


9.  ONANCOCK  RIVER,  VA. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  was  done  during  the  fiscal  year,  and  no  expenditures 
made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doe.  No.  1491,  63d  Cong..  3d  sess.,  p.  517) $20,511 

Present  project: 

June  25,  1910 $13,500 

Mar.  4.  1913 1,000 

14,500 

Total  of  appropriations 35,011 
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10.  WATKUWAY   FROM    NORFOLK.    VA.    TO  THK    SOrNDS   OF   NORTH 

(\VROLINA. 

OPKRATIONS  DURING  THE  F18CAL  YEAR. 

Proposals  for  dredging  channels  in  Croatan  Sound  and  at  Bluflf 
Shoal  in  Pamlico  Sound,  as  provided  for  in  the  river  and  harbor 
act  of  March  2,  1919,  were  opened  in  August,  1919,  but  all  bids  re- 
ceived were  too  high  for  acceptance.  Arrangements  were  made  in 
Februaiy,  1920,  for  the  transfer  of  the  dredge  H.  S,  Taiber  from 
St  Louis,  Mo.,  to  Norfolk,  Va.,  for  use  in  performing  the  work 
necessary  in  Croatan  Sound  and  at  Bluff  Shoal.  The  dredge  11,  S, 
Taber  was  moved  from  St.  I-.ouis,  Mo.,  to  New  Orleans,  La.,  in 
February,  1920,  where  it  was  overhauled  and  prepared  for  the  ocean 
journey.  At  the  close  of  the  fiscal  year  the  dredge  was  at  New 
Orleans,  La.,  awaiting  completion  of  repairs  to  the  I".  S.  tug  Cum- 
herlandy  which  had  b»en  engaged  to  tow  the  dredge  to  Norfolk,  Va., 
and  which  repairs  were  delayed  by  labor  strikes  at  New  Orleans. 

A  survey  party  quartered  on  the  U.  S.  quarter  boat  Pungo.  which 
started  a  survey  of  the  route  of  the  proposed  dredging  in  Croatan 
Sound  on  November  10,  1919,  completed  this  work  on  April  21,  1920. 
Soundings  over  areas  of  from  1,(KX)  feet  to  1,500  feet  in  width  were 
taken  over  a  distance  of  86,300  feet,  or  16.3  miles,  extending  from  a 
point  5,000  feet  northerly  from  CVoatan  Lighthouse  to  a  pomt  5,000 
feet  easterly  of  Roanoke  Marshes  Lighthouse.  An  estimate  based 
upon  this  survey  places  the  amount  to  be  removed  in  order  to  attain 
a  12- foot  depth  for  a  channel  2(K)  feet  in  width,  within  the  limits  of 
the  route  surveyed,  at  296,107  cubic  yards;  the  allowable  overdepth 
of  1  foot  amounts  to  243,124  cubic  vards,  making  the  total  amount  to 
be  removed  539,231  cubic  yards.  iThe  distance  over  which  it  will  be 
necessary  to  dredge  amounts  to  39,100  linear  feet,  or  7.4  miles. 

The  expenditures  during  the  fiscal  year  applicable  to  the  work 
under  the  approved  project  amounted  to  $41,364.66,  exclusive  of 
outstanding  liabilities  and  contract  obligatioUvS,  and  are  chargeable 
to  maintenance. 

(X)NTRACTS  IX  FORCE. 

Contractor:  MachoUl  k  Ktikleli. 

Date  of  contract:  May  7,  1920. 

Date  fixed  for  commencement :  May  6,  1920. 

Date  fixed  for  completion :  June  17,  1920,  with  time  limit  waived. 

Amoant  of  contract:  18  p1e<t»H  pipe. 

Unit  price:  $383  i)er  pie<v. 

Completed  at  end  of  flflcal  year:  shipment  not  completed. 


APPROPRIATlnXS. 

Preaent  project : 

Mar.  3.  1809 $25,000 

Jane  6,  1900 200,000 

Mar,   3.  1901 29,870 

Mar.  3,   1905 3,000 

Mar.   2,   1907 5,000 

June  25,   1910 5,000 

Mar.  4,  1915  (allotted  Apr.  2,  1015) __.   5,000 

Mar.  2,  1919 250.000 

Total  «f  annronrlatlons 522.870 
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11.  INLAND  WATERWAY  FROM  NORFOLK,   VA.,  TO  BKAIFOUT 
""  INLKT,  N.  C. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  following  is  a  detailed  account  of  work  and  expenditures 
under  this  project  during  the  fiscal  year  ending  June  30,  1920 : 

Dredging, — Dredging  in  accordance  with  the  approved  project 
was  carried  on  during  the  fiscal  year  at  the  localities  named  in  the 
following  tables : 

D redoing  by  contract. 


Location. 

Contractor. 

Cubic  yards 
dredRed 

year. 

Unit  cost. 

Cost  of 
work  dur- 
ing year. 

Percentage 

of  com  pie 

tk>n. 

Boathem  Branch  of  Eliiabeth  River,  Va., 
North  Landfnff  River.  Va      

Atlantic, 
Gulf     A 
Pacific 
Co. 
...do 

l,O75,«06 
396,257 

10.2627 

9386,684.61 

IfK) 

. 

Total         

1,471,863 

.2627 

386,684.61 

100 

Dredging  by  hired  labor. 


Location. 


Adams  Creek-Core  Creek  ('anal,  southern 
approach. 


Name  of 
dredge. 


Currituck. 


Cubic  yards 

dredged 

during 

year. 


477,517 


Unit  cost. 


SO.  2687 


worTdur-    Percentage 
h?gyl"'  I  completed. 


-|- 


1128,205.90  I 


35.6 


All  of  the  dredginff  accomplished  on  this  improvement  during  the 
year  was  done  by  dredges  of  the  hydraulic  pine-line  type.  The 
dredged  material  varied  from  about  60  per  cent  sand  and  40  per  cent 
mud  on  the  Southern  Branch  of  the  Elizabeth  River  and  North  Land- 
ing River  to  about  80  per  cent  sand  and  20  per  cent  mud  on  the  south- 
ern approach  to  the  Adams  Creek-Core  Creek  Canal.  Buried  logs, 
stumps,  and  roots  were  encountered  frequently  in  the  Southern 
Branch  of  the  Elizabeth  River,  and  in  great  numbers  in  the  North 
Landing  River.  No  foreign  obstructions  have  been  encountered  so 
far  in  the  dredsring  on  the  Adams  Creek-Core  Creek  improvement. 
The  XT.  S.  dredge  Curntxick  was  engaged  in  active  operations  on 
the  waterway  for  about  7§  months  during  the  past  year,  the  remainder 
of  the  time  being  spent  as  follows: 

July  1,  1919— July  16,  1919„  at  Norfolk  Navy  Yard  waiting  to  go  In  dry  dock 
for  repairs. 

July  17,  191i)-Septeniher  20,  1910,  at  Norfolk  Navy  Yard,  undergoing  repairs 
on  hull  and  inacliiiu'ry. 

September  21,  1919-Oct()ber  18,  1919,  at  Norfolk  Navy  Yard,  out  of  dry  dock, 
completing  repairs  to  machinery. 

October  19,  1919-()ct<)ber  29,  1919,  changing  location  from  Norfolk,  Va.,  to 
Beaufort,  N.  G. 

October  :50,  1919-N<n'ember  11,  1919,  preparing  for  dredging  operations  at 
Beaufort,  N.  O. 
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il iscellaaeous. — Where  (lovernment  plant  was  employed  in  dredg- 
ing, the  right  of  way  was  cleared  of  obstructions,  and  bulkheads 
were  l>iiilt  about  dumping  grounds  a  considerable  distance  in  advance 
of  the  dredge.  The  (*ost  of  this  preparatory  work  is  included  in  the 
ca?t  of  ilredging  given  above  for  dredging  with  Government  plant 
operated  by  hir»d  labor.  The  necessary  surveys  were  carried  on  and 
supervision  maintained  in  connection  with  the  work  being  done  by 
contract  and  hired  labor. 

The  expenditures  during  the  fiscal  year,  applicable  to  the  work 
under  the  approved  project,  amounted  to  $644,922.21,  exclusive  of  out- 
standing liabilities  and  contract  obligations,  and  are  chargeable  to 
improvement. 

CX)Nl'RACTfl  IN  FORCE. 
DBCDOINO. 

Contractor:  Atlaotic,  Gulf  ft  Pacific  Co. 

Date  of  contract:  March  27,  1919. 

Date  fixed  for  commencement :  May  16, 1919. 

Date  fixed  for  completion :  January  16,  1920,  with  time  limit  waived. 

Amomit  of  contract :  1,630,000  cubic  yarda. 

Unit  price :  $0,239  per  cubic  yard,  place  measurement 

Completed :  May  6,  1920. 

FUBNI8HING  KUBBEB  DBEDGIlfa  8IJEBVS8. 

Contractor:  New  York  Belting  k  Packing  Co. 

Date  of  contract :  March  22,  1920. 

Date  fixed  for  commencement :  Miirch  4,  1920. 

Date  fixed  for  completion :  May  3,  1920,  with  time  limit  waived. 

Amount  of  contract :  14  sleeves,  at  a.  total  cost  of  $S46.20. 

Unit  prices :  24-inch  sleeves,  at  $40.80  each ;  3G-inch  sleeves,  at  $74.70  each. 

Oompl«»ted:  June  12,  1920. 

FrRNISIIING    STEEL   DREDGING   PONTOON    PIPE. 

Contractor :  Machold  &  Riddel  1. 

Date  of  contract :  April  30,  1920. 

Date  fixed  for  commeiieement :  April  29,  1920. 

Date  fixed  for  completion :  May  29, 1920.  with  time  limit  waived. 

Amount  of  contract :  25  pieces  pipe,  1  elbow,  at  a  total  cost  of  $9,000. 

Unit  prices:  Pipe,  $8,51  S  for  the  25  pieces;  elbow,  .$482. 

Complet**<I  at  end  of  fiscal  year :  Shipment  not  made. 


APPROPRIATIONS. 

Previous  projects:  Amount  appropriated  for  Southern  Branch  of 
Elizabeth  River,  Va. :  North  I^ndinp  River,  Va.  and  N.  C. ;  Curri- 
tuck Sound,  Colnjock  Bay,  and  North  Bar,  N.  C. ;  and  inland 
water  route  from  Norfolk  Harbor,  Va..  to  Albemarle  Sound,  N.  C, 
through  Currituck  Sound  (see  H.  Dor.  No.  1491,  63d  Cong.,  3d  sess., 

pp.  4a9,  447,  509,  and  510) $344. 900 

Existing  projK»t : 

July  25,  1912 $600,000 

Mar.  4,  1913 800,000 

Mar.  4,  1015: 

AUotted  Apr.  2,  1015 $226,000 

By  transfer  from  various  appropriations 
for  "  Improving  harbor  at  Norfolk, 
Va." 174, 000 

4()()   OQQ 

July  27,  1916 l,OOo!oOO 
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Existing  project — Continued. 

Aug.  a  1917 $100,000 

July  18,  1918 500,000 

Mar.  2.  1919 750,000 

$4, 150.  GOO 

Total  of  appropriations 4.494,900 

By  transfer  to  Pokety  Creek,  Va.  (allotted  Nov.  2,  1915) $500 

By  transfer  to  West  Neck  Creek,  Va.  (allotted  July  3,  1919) 500 

1,000 

Net   total 4,493,900 

Receipts  from  sjiles,  etc.,  $32,309.93. 


12.  OPERATIXf}  AND  CARE  OF  INLAND  WATERWAY  FROM  NORFOLK, 
VA.,  TO  BEAUFORT  INLET,  N.  O. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  inland  waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet,  ^i.  o., 
was  operated  under  an  allotment  from  the  permanent  indefinite  ap- 
propriation  (sec.  6,  act  of  Mar.  3,  1909)  for  operating  and  care  of 
canals  and  other  works  of  navigation,  at  an  expenditure  of  $20,590.33. 

Navigation  was  maintained  throughout  the  year. 

The  work  carried  on  during  the  fiscal  year  consisted  of  inspecting 
rafts  and  collecting  commercial  statistics  in  regard  to  commerce  over 
the  waterway  at  Great  Bridge,  Va. ;  the  care  and  operation  of  four 
highway  bridges  owned  by  the  Government  and  crossing  the  water- 
way at  Great  Bridge,  Va.,  North  Landing,  Va.,  Coinjock,  N.  C, 
and  at  Core  Creek;  the  removal  from  completed  portions  of  the 
waterway  of  snags,  logs,  stumps  and  miscellaneous  obstructions 
brought  in  by  tributary  waters  and  of  sunken  rafts  abandoned  by 
their  owners ;  and  ordinary  repairs  to  bridges,  piers,  fenders,  build 
ings,  and  property  appurtenant  to  the  canal.  All  work  was  per- 
formed by  hired  labor. 

A  total  of  4,566  boats  and  rafts  passed  over  the  waterway  through 
Great  Bridge,  Va.,  during  the  fiscal  year,  representing  a  commerce  of 
135,290.6  short  tons. 

Symmary  of  work  and  expendUureii. 

Office  exi>enses  and  supervision $311.09 

Services  of  regular  canal  force L  8. 031.  33 

Snagging  in  completed  portions  of  waterway 1,615.73 

Repairs  to  locks,  piers,  and  fenders 495.  <4 

Repairs  to  buildings  and  bridges ^  5,480.05 

Repairs  to  telephone  line 788.  30 

Water  supply,  lighting,  and  fire  protection 172.66 

Tools  and  minor  additions  to  plant 94.  83 

Care  and  repairs  to  plant 377.18 

Fuel,  oil,  and  supplies 3.054.38 

CJontingencles 169.04 

20, 590. 33 
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EXFENDITURES. 

Following  is  a  summary  of  the  total  expenditures  to  date  for  oper- 
ating and  care  of  the  inland  waterway  from  Norfolk,  Va.,  to  Beau- 
fort Inlet,  N.  C. : 

Fiscal  year  ending  June  30: 

1913 $923.23 

1914 19,  744.  01 

23,  771.  66 

15,  744.  87 

16.  657.  99 

16,  655.  92 

10,  573.  82 

20,  590.  33 


1915- 
1916- 
1917- 
1918- 
1919- 
1920- 


Total 124,691.  83 

The  expenditures  prior  to  fiscal  year  1920  covered  only  the  portion 
of  the  imand  waterway  from  Norfolk,  Va.,  to  Albemarle  Sound, 
N.  C.,  while  the  expenditures  for  fiscal  year  1920  included  the  entire 
section  of  the  waterway  from  Norfolk  to  Beaufort,  N.  C. 


BLAOKWATER  RIVER,  VA.,  MEHBRRIN  AND  ROANOKE  RIVERS  AND 
NEWBECIUN  CREEK,  N.  C.     (GROUUP  C.) 

13.  BLACK  WATER  RIVER,  VA.     (01.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  during  the  fiscal  year,  and  no  expenditures 
made. 

CONITIACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Prevlons  project   (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  410)  _.  $14,000 
Present  project.  Mar.  2,  1907 8>000 

Total   of  appropriations 22.000 

Receipts  from  sales,  etc.,  $15. 


14.    MEHERRIN  RIVER.  N.  C.     (C2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  during  the  fiscal  year,  and  no  expenditures 
made. 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc,  No.  1491,  63d  Cong..  3d  se.ss.,  p.  484) __  $5,<XK).0(> 

Present  project : 

Mar.  2,  1007 $6,000.00 

July  27,  1916 2,500.00 

8,500.(K> 

Total  of  appropriations 13,500.00 

Turned  Into  surplus  fund  of  the  Treasury 415.  47 

Net  total 13,084.  53 

Receipts  from  sales,  etc.,  $10. 


15.  ROANOKE  RIVER.  N.  C.     (C3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  during  the  fiscal  year.  An  expenditure  of 
$16.94  was  made,  for  an  examination  of  the  river,  and  is  chargeable 
to  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


Present  project: 

Mar.  3,  1871 $20,000 

June  10,  1872 10. 000 

Mar.  3,  1873 10, 000 

.Tune  23,  1874 5, 000 

Aug.  2,  1882 5,000 

July  5,  1884 3, 000 

Aup.  5,  1886 20, 000 

Auk.  11,  1888 40, 000 

Sept.  19, 1890 25. 000 

Receipts  from  sales,  etc.,  $1,361.50. 


APPROPRIATIONS. 

Present  project — Contd. 

July  13,  1892 $50. 000 

Aug.  18.  1894 30, 000 

.Tune  3, 1896 10, 000 

Mar.  3,  1905 10, 000 

Mar.  2.  1907 3. 000 

July  25,  1910 5, 000 

Aug.  8,  1917 2, 500 


Total  of  appropriations-  248, 500 


16.  NEWBEGUN  CREEK,  N.  C.     (C4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  with  the  XT.  S.  snag  boat  Roanoke  was  carried  on  across 
the  shoal  at  the  mouth  of  the  creek  from  October  27, 1919,  to  Febru- 
ary 12,  1920.  A  total  of  9,982  cubic  yards,  place  measurement,  was 
removed  in  dredging  a  channel  2,654  feet  long,  40  feet  wide  at  its  bot- 
tom, and  5  feet  deep  at  mean  low  water,  in  accordance  with  the  exist- 
ing project.  The  field  cost  of  the  work  was  $0.4811  per  cubic  yard 
place  measurement.  The  project  is  100  per  cent  completed.  The 
material  dredged  consisted  of  compacted  sand,  and  was  deposited  in 
the  creek  parallel  to  and  a  short  distance  from  the  channel  dredged. 
The  total  expenditures  during  the  year  amounted  to  $4,802.08,  and 
were  for  new  work. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Act  Of  Mar.  2,  1919  (allotted  May  22,  1919) ^7,000 
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IMPROVEMENT   OF    RIVERS    AND    HARBORS    IN   THE    WILMINGTON. 

N.  C.   DISTRICT. 


REPORT  OF  MAJ,  ./.  R.  I).  MATHESON,  CORPS  OF  ENGINEERS. 


IMPBOVEMDVTS. 

iTlif  li^tters  and  figures  In  parentheHes  after  the  titles  Indicate  the  group  and  the  nuiner- 
ieal  order  in  the  group  to  which  the  respective  ImproTements  belong  for  purposes  of 
appropriation.] 


Page. 

1.  Snippemon     River»     N.     C. 

<A1) 2273 

2.  Manteo    (Shallowbag)    Bay, 

X.  C.  (A2) 2274 

3.  Waterway  connecting  Swan 

Quarter    Bay    with    Deep 

Bay,  N.  C.  (A3) 2274 

4.  Pamlico     and     Tar     Rivers, 

N.  C.    (A4) 2275 

5.  Fishing  Creek,  N.  C.  (A5)_-     2275 

6.  South  River.  N.  C.  (A6) 227(5 

7.  Bay  River.  N.  C.  (A7) 2276 

8.  Xeuse  River,  N.  C.  (A8) 2276 

9.  Smiths  Creek,  N.  C.  (A9) 2277 

10.  SMft  Creek,  N.  C.  (AlO)—    2277 
U.  Omtentnea     Creek,     N.     C. 

(All) 2278 

12.  Trent  River,  N.  C.  (A12) 2278 

13.  (Channel     connecting     Thor- 

oughfare Bay  with  Odar 

Bay,  N.  C.  (Bl) 2279 

M.  Harbor  at  Beaufort,   N.   C. 

rB2) ^ 2279 


Page. 

15.  Waterway    connecting    Core 

Sound  and  Beaufort  Har- 
bor. N.  C.  (B3) 22S() 

16.  Inland    waterway    Beaufort 

to      Jacksonville,      N.      C. 
(B4) 2281 

17.  Harbor    at   Morehead    City, 

N.  C.  (B5) 2281 

18.  Beaufort  Inlet,  N.  C.  (B6)__    2281 
19.  Harl>or  of  Refuge  at  Cape 

Lookout,  N.  C 2282 

20.  Cape  Fear  River,  N.  C,  at 

and      below      Wilmington 

(CI) 2282 

21.  Cape  Fear  River,  N.  C.  above 

Wilmington   (C2) 2283 

22.  Northeast    (Cape  Fear) 

River,  N.  C.  (C3) 22S4 

23.  Black  River,  N.  C.  (C4) 2285 

24.  derating  and  care  of  Locks 

and  Dnms  Not*.  1   and  2, 
Cape  Fear  River,  N.  C__-     2285 

25.  Shallotte  River,  N.  C 228(5 


(OR  I>E8CBIPTION  OF  IMPBOVEMENTS  IN  THIS  DISTBICT  SEE  PAGES  603  TO  6G0. 

MANTEO  (SHALLOWBAG)  BAY,  SCUPPKRNONG,  PAMLICO.  TAR,  SOVTH, 
BAY,  NEUSE,  AND  TRENT  RIVERS;  FISHING,  CONTENTNEA,  SWIIT, 
AND  SMITH  CREEKS;  AND  WATERWAY  CONNECTIN(J  SWAN  Ql  AU- 
TER  BAY  WITH  DEEP  BAY.  N.  C.     (GROUP  A.) 

1.  SCUPPERNONO  RIVER,  N.  C.      (Al.) 

()I»ERATI<)N.S   DURING  THE  FISCAL  YIL\R. 

No  field  work  was  done  during  the  year,  as  no  plant  was  available. 
The  expenditures,  $244.65,  all  for  maintenance,  were  for  office  ex- 
penses and  collecting  commercial  statistics. 

2,373 


Digitized  by  VjOOQIC 


2274        REPORT  OF   CHIEF   OF  ENGINEERS,   U.   S.   ARMY,   1920. 

APPROPRIATIONS. 

Prior  to  present  projei't  (see  H.  Doc.  No.  1491,  63d  Cong..  3(1  sess.. 

p.  553) $8,  OOO 

June  13,  1902 $10.  (KX) 

Mar.  3.  1905 5.000 

Mar.  2  1907 2  000 

Mar."  s!  1909 "(aflotted  Marri"?'  1909) -I_ZI-_ZI.ZIIIII_Z 111      %  500 

June  25.  1910 2,500 

July  25.  1912 2,000 

Mar.  4,  1915  (allotted  Apr.  2.  1915) *  1.900 

Aug.  3, 1917  (allotment  of  Sept.  20,  1917) 3,  500 

« 29.40O 

*  Present  project : 

Mar.  2.  1919 31.800 

Total 69. 200 

Receipts  from  sales,  etc.,  $3,579.74. 


2.  MANTEO  (SHALLOWBAG)  BAY,  N.  C.     (A2.)* 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  field  work  was  done  during  the  year,  and  no  expenditures  made. 


APPROPRIATIONS. 

June  25,  1910 $13,750 

July  25, 1912 1, 000 

Mar.  4.  1915  (allotted  Apr.  2,  1915) 2,000 

.Tuly  27,  1916 2,000 

Aug.  8. 1917  (allotment  of  Sept.  20,  1917) ._  500 

Total 19,250 

Receipts  from  sales,  etc..  $73.74. 


3.  WATERWAY  CONNECTING  SWAN  QUARTER  BAY  WITH  DEEP  BAY, 

N.  C.     (A3.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  field  work  was  done  during  the  year,  as  no  plant  was  available. 
The  expenditures,  $111.96,  all  for  maintenance,  were  for  office  ex- 
penses and  collecting  commercial  statistics. 


APPROPRIATIONS. 

June  25,  1910 — —  $14,575 

Receipts  from  sales,  etc.,  $1,000. 

^  Reduced  by  $1,000  transferred  to  Trent  River,  N.  C,  Apr.  12.  1018. 
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4.  PAMLICO  AND  TAU  RIVERS,  N.  C.     (A4.) 
OPERATIONS   Dl'UTNO  THE  FISCAL   YEAR. 

The  work  for  the  year  consisted  of  snagging  operations  between 
Washington  and  Tarboro.  The  U.  S.  hoister  Contentnea  started  op- 
erations on  April  6, 1920,  and  to  June  15,  1920,  removed  59  snags,  29 
stumps,  51  logs,  25  saw  logs,  and  33  trees  from  the  channel;  and  114 
trees  from  the  banks.  This  work  was  accomplished  at  a  cost  of 
$2,332.88,  which  gives  a  unit  cost  of  $7.50  per  obstruction.  Other 
expenditures,  all  for  maintenance,  were  $256.09  for  office  expenses. 

As  a  result  of  the  year's  work  a  clear  channel  exists  between  Wash- 
ington and  Tarboro.*^ 


APPROPRIATIONS. 

Prior  to  present  projett  (see  H.  Doc.  421,  57th  Cong.,  2d  sess.) $15,000 

Present  project: 

Aug.  14,  1876 $15,000 

Mar.  3,  1879 6.000 

June  14,*  1880 9, 000 

Mar.  3,  1881 8,000 

Aug.  2,  1882 10,000 

July  5.  1884 5,000 

•       Aug.    5,    1886 5,000 

Aug.  11,  1888 10,000 

Sept.  19,  1890 10,000 

July  13,  1892 10,000 

Aug.  18,  1894 10,000 

June  3,  1896 5,000 

Mar.  3,  1899 15.000 

June  13,  1902 ... 35.500 

Mar.  3,  1905 8,000 

Mar.  2  1907 11  563 

Mar.  3.'  1909  (allotted  MarTYs,  i909)II-II_III_I_IIIII_II  5,000 

June  25,   1910 _• 5,000 

Feb.  27,  1911 5,000 

July  25,  1912 100,000 

Oct.  2,  1914 18,  500 

Mar.  4,  1915  (allotted  Apr.  2. 1915) *37,200 

July  27,  1916 4,500 

Aug.  8,  1907  (aMotment  of  Sept.  20,  1917)—^ 4,500 

.Tulv  18,  1918  (allotment  of  Aug.  22,  1918) 7.000 

359,763 

Total 374, 763 

R€>celpts  from  sales,  etc.,  $1,311.65. 


5.  FISHING  CREEK,  N.  C.     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  field  work  was  done  during  the  year  and  no  expenditures  made. 

>  Incrpased  by  $1,400  transferred  from  allotment  for  Smiths  Creek,  Oct.  25.  1016. 
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ArPKOPRlATIONS. 


Sept.  19, 1890 $10, 000 

July  13,  1892 5,000 

Mar.  3,  1899 7, 750 

June  13,  1902 2, 000 

Mar.  3,  1905 500 

June  25,  1910 1, 500 

July  25,  1912 1. 500 

Mar.  4,  1913 1, 500 


Oct.  2,  1914  (allotted  Oct  7, 

1914) $1, 000.  00 

Mar.  4,  1915  (allotted  Apr. 

2,  1915) *  597.  95 

July  27,  1916 1, 000. 00 


Total 32, 347.  96 


6.  SOUTH  RIVER,  N.  C.     (A6.) 
OPERATIONS  DURING  THE  FISCAI.  TEAR. 

No  field  work  was  done  during  the  year.  The  expenditures,  all  for 
maintenance  and  part  payment  for  construction  of  dredge  tender 
Manteo^  were  $850. 


APPROPRIATION. 

4 

June  25,  1910 $16,000 


7.  BAY  RIVER,  N.  C.      (A7.) 
OPERATIONS  DI'RIXG  THE  FISCAL  YEAR. 

No  field  work  was  done  during  the  year  and  no  expenditures  made. 


APPROPRIATIONS. 

June  25,  1910 $21,000 

July  25,  1912; 1,000 

Mar.  4,  1913 1,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 1,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 1,900 

July  27,  1916 1.000 

Total 26,900 


8.  NEUSE  RIVER,  N,  C.     (A8.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  for  the  year  consisted  of  snagging  operations  between 
New  Bern  and  74  miles  above.  The  U.  S.  hoister  VorUentnea  started 
operations  on  July  1, 1919,  was  three  times  removed  for  a  total  period 
of  10  weeks  to  work  in  other  localities,  and  completed  the  work  on 
April  5,  1920.  She  removed  139  snags,  37  stumps,  59  logs,  26  saw 
logs,  65  trees,  11  cords  of  small  snags,  and  55  feet  of  old  jetties 
from  the  channel  and  64  trees  from  the  banks.    This  work  was  accom- 

^  Reduced  by  $402.05  transferred  to  Trent  River,  N.  C,  Apr.  12.  1918. 
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plished  at  a  cost  of  $7,620.72,  which  gives  a  unit  cost  of  $16.71  per 
obstruction. 

Other  expenditures,  all  for  maintenance,  were  $1,079.50  for  office 
building  at  the  New  Bern  yard  and  $451.32  for  office  expenses. 

As  a  result  of  the  year's  work  a  clear  channel  exists  to  74  miles 
above  New  Bern. 

APPROPRIATIONS. 

June  18,  1878 $40,000 

Mar.  3,  1879 45, 000 

June  14,  1880 45,000 

Mar.  3,  1881 30,000 

Aug.  2.  1882 : '30,000 

July  5, 1884 20, 000 

Aug.  5.  1886 « 22,500 

Aug.  11,  1888 -T 15,000 

Sept.  19.  1890 20,000 

July  13,  1892 15,000 

Aug.  18,  1894 7,000 

June  3,  1896 7,000 

Mar.  3,  1899 10,000 

.Tune  13. 1902  (aUotted  July  11. 1902) 13, 500 

June  13,  1902  (aUotted  June  13. 1904) 2,000 

Apr.  28,  1904  (aUotted  Sept.  29,  1904) 500 

Mar.  3,  1905  (allotted  Apr.  4.  1905) 1-  17,000 

Mar.  2,  1907  (allotted  Apr.  2,  1907) , «19,750 

June  25,  1910  (allotted  July  18,  1910) 21,000 

Feb.  27. 1911  (allotted  Mar.  25, 1911) 4,000 

July  25, 1912  (allotted  Sept.  3,  1912) 2,000 

Mar.  4,  1913  (allotted  Apr.  16,  1913) *7.000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 25,000 

Mar.  4.  1915  (allotted  Apr.  2.  1915) 20,500 

July  27,  1916 2,000 

Aug.  8, 1917  (allotment  of  Sept.  20, 1917) 2, 000 

July  18,  1918  (allotment  of  Aug.  22,  1918) 7,000 

Mar.  2, 1919  (allotment  of  Mar.  26,  1919) 7, 500 

Total 457,250 

Receipts  from  sales,  etc.,  $1,258.33. 


9.  SMITHS  CREEK,  N.  C.     (A9.) 
OPERATIONS   DURING   THE   FISCAL   YEAR. 

No  field  work  was  done  during  the  year  and  no  expenditures  made. 


APPROPRIATIONS. 
June  25,  1910 .^6,250 


10.  SWIFT  CREEK,  N.  C.     (AlO.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  field  work  was  done  during  the  year.  The  expenditures,  all  for 
maintenance,  were  $330.51,  and  were  tor  office  expenses  and  outstand- 
ing liabilities  from  last  fiscal  year. 

*  Part  of  an  appropriation  of  $35,000,  of  which  $5,000  was  to  be  applied  to  waterway 
from  New  Bern  to  Beaufort. 

'The  original  allotment  of  $18,000  was  Increased  by  $1,750  transferred  from  Trent 
Btrer. 

*The  original  allotment  of  $9,000  was  decreased  by  $2,000  transferred  to  Trent  River. 
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APPROPRIATIONS. 

June  25,  1910 $1,600 

July  25,  1912 500 

Mar.  4,  1913 ^  500 

Oct.  2,  1914  (allottetl  Oct.  7,  1914) 500 

July  27,  1916 1,000 

Total 4,100 


11.  COXTENTNEA  CREEK,  N.  C.     (All.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  for  the  year  consisted  of  snagging  operations  from  the 
mouth  to  Snow  Hill,  32  miles  above.  The  U.  S.  Mbister  Contentnea 
started  active  operations  on  February  1, 1920,  and  to  March  25,  1920, 
removed  a  total  of  58  snags,  17  stumps,  102  logs,  25  saw  logs,  21  trees, 
and  7i  cords  of  small  snags  from  the  channel,  and  81  trees  from  the 
banks.  This  work  was  accomplished  at  a  cost  of  $1,452.45,  which 
gives  a  unit  cost  of  $4.66  per  oostruction. 

As  a  result  of  the  year's  work  the  channel  from  the  mouth  to  Snow 
Hill  is  in  good  condition. 


APPROPRIATIONS. 


Mar.  3,  1881 $10,000 

Aug.  2,  1882 10,000 

July  5,  1884 5,000 

Aug.  5,  1886 15,000 

Aug.  11,  1888 5, 000 

Sept.  19,  1890 7.000 

July  13,  1892 7, 000 

Aug.  18,  1894 10, 000 

Mar.  3,   1899 2.000 

June  6,  1900  (allotted  Sept.  3, 

1902) _  500 

Apr.  28, 1904  "(allotted  JanT  27, 

1905) 500 

Mar.  3,  1905 1, 000 

Mar.  2,  1907 2,000 

Mar.  3, 1909  (allotted  Dec.  21, 

1909) 1,000 


June  25,  1910 $2,000 

Feb.  27,  1911 1,000 

.July  25,  1912 2,000 

Mar.  4,  1913  (allotted  Dec.  24, 

1913) 1, 000 

Oct.  2,  1914   (allotted  Oct.  7, 

1914)         2  000 

Mar.  4,  "1915 '("allotted  Apr.  2, 

1915) 1, 000 

Aug.    8,    1917    (allotment    of 

Sept.   20,    1917) 1,000 

July   18,   1918    (allotment   of 

Aug.  22, 1918) 2, 200 

Total 88, 200 

Receipts  from  sales,  etc.,  $1,019.15. 


12.  TRENT  RIVER,  N.  C.     (A12.) 


OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  for  the  year  consisted  of  maintenance  snagging  from  22 
miles  above  New  Bern  for  a  distance  of  16  miles.  The  U.  S.  hoister 
Conttntnea  started  work  on  August  7,  1919,  and  worked  until  the 
21st,  removing  14  snags,  4  stumps,  2  logs,  24  saw  logs,  and  5  trees 
from  the  channel,  and  6  trees  from  thel)anks,  at  a  cost  of  $438.51, 
which  gives  a  unit  cost  of  $7.97  per  obstruction. 

Other  expenditures  were  $92.53,  all  for  maintenance,  for  superin- 
tendence and  administration. 

As  a  result  of  the  year's  work  a  clear  channel  of  the  project  depth 
was  made  available  to  Trenton. 
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APPKOPBIATIOKS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Gong.,  Sd  sesa,  p. 

508) $08, 000. 00 

Present  project: 

June  13,  1902 |6, 500. 00 

June  13,  1902  (emergency  allotment) 1,000.00 

Mar.  3,  1905 23. 000. 00 

Mar.  2.  1907  (allotted  Apr.  5,  1907) *  10, 250. 00 

June  25,  1910  (allotted  July  27,  1910) 15.000.00 

Feb.  27. 1911  (allotted  Mar.  31, 1911 ) 1, 000. 00 

July  25,  1912  (allotted  Sept.  3,  191iy 8,000. 00 

Mar.  4,  1913  (allotted  Apr.  15,  1913) "5,000.00 

Oct  2.  1914  (allotted  Oct.  26,  1914) '1,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) * 5, 402. 05 

Aug.  8,  1917  (allotment  of  Sept.  20,  1917) 4, 000. 00 

July  18,  1918  (allotment  of  Aug.  22,  1918) 3.000.00 

83,152.06 


Total 152, 152. 05 

Receipts  from  sales,  etc.,  $1,155.62. 


BEAUFORT  AND  MOREHEAD  CITY  HARBORS,  BEAUFORT  INLET, 
WATERWAY  CONNECJTING  CORE  SOUND  AND  BEAUFORT  HARBOR, 
CHANNEL  CONNECTING  THOROUGHFARE  BAY  AND  CEDAR  BAY, 
AND  INLAND  WATERWAY  BEAUFORT  TO  JACKSONVILLE,  N.  C. 
(GROUP  B.) 

13.  CHANNEL  CONNECTING  THOROUGHFARE  BAY  AND  CEDAR  BAY, 

N.  C.  (Bl.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  field  work  was  done  during  the  year  and  no  expenditures  were 
made.  

APPROPRIATION. 
Mar.  2,  1919 $9,000 


14.  HARBOR  AT  BEAUFORT,  N.  C.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  for  the  vear  consisted  of  placing  96.25  tons  of^ stone  in 
the  training  wall  at  Bulkhead  Shoal  at  a  total  cost  of  $1,017.59,  or  a 
unit  cost  of  $10.57  per  ton.  Other  expenditures,  all  for  maintenance, 
were  $162.65  for  superintendence,  inspection,  and  surveys,  and 
$105.02  for  main  oflSce  expenses. 

iThe  original  allotment  of  fl  2.000  was  reduced  by  $1J50  transferred  to  Neuae  River. 

«  The  orirfnal  allotment  of  $3,000  was  Increased  by  $2,000  transferred  from  Neuse  River. 

•Transferred  from  inland  waterway,  Beaufort  to  Jacksonville,  Apr.  12,  1918. 

«The  original  allotment  of  $2,000  was  increased  by  $402.05  transferred  from  Fishing 
Creek  $1,000  from  Scuppemong  River,  and  $2,000  from  Inland  waterway,  Beaufort  to 
JackBonvlile,  N.  C,  Apr.,  12.  1918. 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc,  No.  1491.  63d  Ck)ng.,  3d  sess.,  p.  403) $5,000 

Present  project : 

Mar.  3,  1881 $30, 000 

Aug.  2,  1882 *  25, 000 

July  5,  1884 20,000 

Aug.  5.  1886 15,000 

Aug.  11,  1888 35,000 

Sept.  19,  1890 15, 000 

July  13,  1892 10, 000 

June  3,  1896 5, 000 

June  13,  1902 3, 000 

Apr.  28, 1904  (emergency  allotment  of  Sept.  1,  1904) 1, 000 

Mar.  3,  1905 2,000 

Mar.  2,  1907 22, 000 

June  25,  1910 32, 676 

Feb.  27,  1911 " 5, 000 

July  25,  1912 5, 000 

Mar.  4,  1913 5, 000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 5,000 

Mar.  4,  1915  (aUotted  Apr.  2,  1915) 17,000 

Aug.  8,  1917  (allotment  of  Sept.  20, 1917) 3, 800 

July  18, 1918  (allotment  of  Aug.  15, 1918) 4, 000 

Mar.   2,   1919 24. 400 

284, 876 


Total 289,  876 

Receipts  from  sales,  etc.,  $5,461.74. 


15.  WATERWAY  CONNECTING  CORE  SOUND  AND  BEAUFORT  HARBOR, 

N.  C.     (B3.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  field  work  was  done.     The  expenditures,  $18.16,  all  for  mainte- 
nance, were  in  payment  of  office  expenses. 


APPKOPRIATIONS. 
GOVERNMENT  FUNDS. 

Mar.  4,  1913 $20, 000 

Mar.  4. 1915  (allotted  Apr.  2, 1915) 2, 000 

Apr.  29,  1916  (allotted  from  emergency  act  of  Mar.  4,  1913) 900 

July  27,  1916 2,000 

Aug.  8,  1917  (allotment  of  Sept  20,  1917) 700 

July  18,  1918  (allotment  of  Aug.  15,  1918) 2,000 

Mar.  2,  1919  (allotment  of  Apr.  24,  1919) 2,000 

Total 29^600 

CONTBIBnTED  FUNDS. 

By  town  of  Beaufort 10,000 

Grand  total 39..  600 

^  Part  of  an  appropriation  of  $30,000,  of  which  $5,000  was  to  he  applied  to  waterway 
from  New  Bern  to  Beaufort. 
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16.  INLAlSn>.  WATERWAY,  BEAUFORT  TO  JACKSONVILLE,  N.  C.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  lias  been  no  field  work  done  during  the  year.  The  expendi- 
tures, $2,021.81,  all  for  maintenance,  were  for  repairs  to  dredge 
(JroaUvn,  and  office  expenses. 


APPROPRIATIONS. 

Total   appropriated  for  New  River  and  waterways  to  Beaufort, 
N.  C,  to  Mar.  4, 1915  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 

TO.  404    and  506) .$257,500.00 

July    27,     1916 6. 000. 00 

Aug.    8,     1917a "9,033.96 

July  18.  1918  (allotment  of  Aug.  15,  1918) 4,500.00 

Total   appropriated 277, 083. 96 

Reallotte<l  to  Trent  River  from  act  of  Oct.  2,  1914 $1, 000 

Reallottea  to  Trent  River  from  act  of  Mar.  4,  1915 2,000 

3,000.00 

Net   amount  appropriated 274,033.96 

Receipts  from  sales,  etc.,  .$14,434. 33. 


17.  HARBOR  AT  MORBHBAD  CITY,  N.  C.     (B5.) 
OPERATIONS  DURING  FISCAL  YEAR. 

No  work  was  done  during  the  year.    The  expenditures,  all  for 
maintenance,  were  $330,44  and  were  for  office  expenses. 


APPROPRIATIONS. 

June  25,  1910 $19,000 

July  25,  1912 1, 000 

Mar.  4,  1913 2,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 3,800 

July  27,  1916 2,600 

Aug.  8,  1917  (allotment  of  Sept.  20,  1917) "3,000 

July   18,  1918   (allotment  of  Aug.  15,  1918) 2,500 

Total 33,900 

Receipts  from  sales,  etc.,  $1. 


18.  BEAUFORT  INLET,  N.  O.     (B6.) 
OPERATIONS  DURING  FISCAL  YEAR. 

No  field  work  was  done  during  the  year  and  no  expenditures  made. 

*Tranfrferred  from  waterway  from  Pamlico  Sound  to  Beaufort  Inlet,  N.  C. 
'Increased  by  $1,000  transferred  from  waterway  from   PamUco  Sound  to  Beaufort 
Inlet,  N.  C. 


Digitized  by  VjOOQIC 


'     -^ 


2282        REPORT  OF  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1920. 

APPROPRIATIONS. 


Mar.  3. 1905 $45. 000 

Mar.  2. 1907 5. 000 

Mar.  3. 1909  (allotted  Mar.  18. 

1909) 15.000 

June  25,  1910 7,  500 

July  25.  1912 10. 000 

Mar.  4, 1913 10, 000 

Oct  2,  1914  (allotted  Oct  7, 

1914) 10,000 


Mar.  4, 1915  (allotted  Nov.  22, 

1915) $10,000 

July  ^Sr,  1916 10, 000 

Aug.  8,  1917  (allotment  of 
Sept   20,   1917) 14,000 

Mar.    2.   1919    (allotment  of 

Apr.  24,  1919) 14, 000 

Total 150, 500 


19.  HARBOR  OF  REFUGE  AT  CAPE  LOOKOUT,  N.  O. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  work  for  the  year  consisted  of  maintenance  of  sand  fences,  tide 
and  wind  observations,  and  superintendence. 

On  June  30,  1920,  there  were  7,330  linear  feet  of  sand  fences, 
planked  to  an  average  height  of  6.22  feet.  In  addition  to  these,  there 
are  750  linear  feet  of  stone  sand  fence  built  to  an  average  height  of  2 
feet.  Sea  oats  have  been  planted  to  assist  in  retaining  the  sand. 
The  cost  of  this  work  was  $2,100. 

Other  expenditures,  all  for  maintenance,  were  $2,578.90  for  super- 
intendence, inspection,  and  surveys,  and  $314.07  for  main  office 
expenses. 

The  breakwater  is  now  showing  above  low  water  from  the  shore 
line  to  a  point  4,800  feet  offshore,  with  the  mattress  stone  deposited 
200  feet  beyond.  The  total  length  of  the  breakwater,  exclusive  of  the 
shore  connection,  when  completed  according  to  the  project,  will  be 
7,000  feet.    The  project  is  now  63  per  cent  completed. 


APPROPRLATIONS. 

July  25,  1912 $300,000 

Mar.  4,  1913 500.000 

July  1,  1916 600,000 

Total 1, 400, 000 

Receipts  from  sales,  etc.,  $45. 


20.  CAPE  FEAR  RIVER,  N.  C,  AT  AND  BELOW  V7ILMINGT0N.     (CI.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  work  during  the  year  consisted  of  dredging  with  the  seagoing 
dredges  Cape  Fear  and  Ahsecon  and  the  hydraulic  pipe-line  dredge 
Henry  Bacon  for  the  improvement  and  maintenance  of  the  26-foot 
mean  low- water  channel  in  the  river  and  across  the  ocean  bar.  Other 
work  consisted  of  repairs  to  plant  and  caring  for  same  at  the  Gov- 
ernment yard  at  Wilmington.  The  work  was  carried  on  by  Govern- 
ment plant  and  hired  labor  at  a  cost  of  $285,364.67,  less  $6,999.42 
received  for  rent,  which  reduces  the  cost  of  the  work  to  $278,365.25. 
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The  dredge  Cape  Fear  during  the  fiscal  year  removed  277,307  cubic 
yards  of  sand,  mud,  and  shells  from  the  ocean  bar  and  100,945  cubic 
yards  of  sand  and  mud  from  the  river  diannels,  making  a  total  of 
378,252  cubic  yards.  The  seagoing  dredge  Ahsecon^  borrowed  from 
the  Wilmington  (Del.)  district,  was  operated  on  the  ocean  bar  nine 
months,  removing  381,305  cubic  yards  of  sand,  mud,  and  sheila. 

The  hydraulic  pipe-line  dredge  Henry  BcLCon  was  operated  the  en- 
tire year  on  the  river  channels,  removing  1^216,340  cubic  yards  of 
sand  and  mud.  The  total  amount  of  material  removed  during  the 
year  was  1,975,897  cubic  yards,  at  a  total  cost  of  $278,365.25,  includ- 
ing all  expenses,  or  14.1  cents  per  cubic  yard. 

As  a  result  of  the  year's  work  the  Ocean  Bar  Channel  has  been 
maintained,  and  has  a  depth  of  26  feet  for  a  width  of  from  280  to 
400  feet,  the  same  as  at  the  beginning  of  the  year.  The  work  on 
the  river  channels  has  been  confaned  to  their  maintenance,  excepting 
at  the  upper  reach  of  Snows  Marsh  Channel,  which  was  dredged  to 
project  width  and  depth. 

New  Inlet  and  Swash  Defense  Dams  and  their  extensions  remain 
in  good  condition.  No  repairs  were  necessary  to  them  during  the 
year. 

About  36  per  cent  of  the  project,  as  modified,  remains  to  be  com- 
pleted, and  consists  entirely  of  dredging. 


APPROPRIATIONS. 

Prior  to  present  project  (H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 
p.  420) $5,  228,  228. 92 

Present  project : 

July  25,  1912 ^ $300,000.00 

Mar.  4,  1913 352,940.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 115,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 150, 000.  (fc 

July  27,  1916 135,000.00 

Aug.  8,  1917  (allotment  of  Sept.  20,  1917) 115, 000. QO 

July  18,  1918  (allotment  of  Aug.  8,  1918) 30, 000. 00 

Mar.   2,    1919 ^ J 498,625.00 

June  5,  1920 100,000.00 

1,796,565.00 

Total 7,  024, 793. 92 

Receipts  from  sales,  etc.,  $121,040.65. 


21.  CAPE  FEAR  RIVER  ABOVE  WILMINGTON,  N.  C.     (CS.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  was  carried  on  by  Government  plant  and  hired  labor. 
The  snag  boat  General  H.  G.  Wright  dredged  2,880  cubic  yards  of 
sand  and  mud  and  removed  404  snags  and  ttees  from  the  river  chan- 
nel at  a  total  cost  of  $3,824.72. 

The  hydraulic  pipe-line  dredge  Croatan  was  in  operation  the  entire 
year  ana  removed  46,067  cubic  yards  of  sand,  mud,  and  gravel  from 
shoals  between  Fayetteville  and  a  point  2^  miles  below,  completing  a 
4-foot  low-water  channel  to  Fayetteville  at  a  total  cost  of  $45,926.69. 
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Due  to  the  extreme  high  and  low  water  stages  the  dredge  was  unable 
to  work  a  great  portion  of  the  time. 
Other  expenditures  during  the  year  were  as  follows : 

Repairs  to  hull  of  General  H,  G.  Wright,^ f  1,960.  52 

Minor  repairs  to  machinery,  General  H.  G.  Wright 202. 18 

Cleaning  up  yard  at  Wilmington,  N.  C 650.  00 

Caring  for  plant 814.  25 

Main  office  expenses 2,688.38 

Collecting  commercial  statistics 280.  00 

Surveys  and  superintendence . 2, 952. 03 

Miscellaneous   expenses 1, 986. 83 

The  total  cost  of  work  for  the  year  was  $61^85.50;  of  this  amount 
$54^86.50  was  for  new  work  and  $7,000  for  maintenance. 


APPROPRIATIONS. 

Prior  to  present  project  (see  H.  Doc,  No.  1494.  63<1 
Cong.,  3d  sess.,  p.  420,  for  locks  and  dams  and 

open  channel  work) $234,750.00 

July  27,  1916 4,000.00 

$238,750.00 

Present  project : 

June  25,  1910 100, 000. 00 

Mar.    4,    1911 200,000.00 

June  23,  1913 315,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 70,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 173,000.00 

Mar.  4,  1915  (allotted  Dec.  24,  1915) 98.000.00 

July  27,  1916 83,000.00 

Mar.  4,  1915  (allotted  July  10,  1917) 10,000.00 

July  18,  1918  (allotted  Aug.  8,  1918) 52,000.00 

Mar.  2,  1919 51,000.00 

1, 152, 000. 00 

Total 1, 390. 750. 00 

Returned  to  suri>lus  fund  of  Treasury,  act  of  Mar.  4, 1909 35, 317. 77 

Net  total 1 1, 355, 432.  23 

Receipts  from  sales,  etc.,  $45,268.40. 


22.  NORTHEAST  (CAPE  FEAR)   RIVER,  N.  C.     (C3.) 
OPERATIONS  DURING  "THE  FISCAIi  TEAB. 

Snagging  operations  were  carried  on  by  the  hoister  Black  during 
May  and  June:  The  portion  of  the  river  between  Grooms  Bridge,  66 
miles  above  Wihnington,  and  a  point  7  miles  above,  was  thoroughly 
snagged.  There  were  245  obstructions  removed,  at  a  cost  of  $1,751, 
which  includes  $783.25  for  repairs  to  the  hoister  before  starting  the 
work. 


APPROPRIATIONS. 


gept.  18,  1890 $5, 000 

July  13,  1892 5, 000 

Aug.  18,  1894 5,000 
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Mar.  3,  1899 $2,000 

Jnne  13,  1902  (allotted  July  14.  1902) 2,000 

■J         June  13,  1902  (nllotted  June  13, 1904),  emergency  appropriation 500 

,         Mar.  3,  1905  (allotted  Apr.  3. 1905) .. 2,000 

'         Mar.  2,  1907  (allotted  Apr.  5,  1907) 2,000 

Mar.  3,  1909  (allotted  Mar.  22.  1909) 6,000 

June  25,  1910  (allotted  July  29,  1910) 1 1,200 

July  25,  1912  (allotted  Aug.  15, 1912) 3,  500 

Mar.  4,  1913  (allotted  Apr.  9,  1913) 23^500 

Oct.  2.  1914  (allotted  Oct.  26,  1914) 2,500 

July    27,  1916 3.000 

Aup.  8,  1917  (allotment  of  Sept.  20.  1917) 3.000 

Mar.  2,  1919 . 25,375 

Total 71,575 

Receipts*  from  sales,  etc.,  $243.83. 


23.  BLACK  RIVER,  N.  C.     «34.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  field  work  was  done  and  no  expenditures  made. 


APPROPRIATIONS. 

Auj2r.  5,  1886 $3,000 

Jnlv  13,  1892 10.000 

Aup:.  18,  1894 2,000 

June  3.  1896 1,000 

Mar.  3,  1899 2,000 

June  13,  1902  (allotted  .July  12,  1902) 2,000 

June  13,  1902  (allotted  June  13. 1904),  emergency  appropriation 500 

Mar.  3,  1905  (allotted  Apr.  7,  1905) 2,000 

Mar.  2,  1907  (allotted  Apr.  5,  1907) 2,000 

Mar.  3,  1909  (allotted  Mar.  22,  1909) 4,000 

June  25.  1910  (allotted  .Tulv  20,  1910) '2,800 

Julv  25, 1912  (allotted  Aug.  15,  1912) *2.500 

Mar.  4,  1913  (allotted  Apr.  9,  1913) 'SOO 

Oct.  2,  1914  (allotted  Oct  26,  1914) 2,000 

July    27,  1916 1,  500 

Aug.  8,  1917  (allotment  of  Sept.  20,  1917) 2,000 

.      Total 39, 800 

Receipts  from  sales,  etc.,  $1,155.84. 


24.  OPERATING  AND  CARE  OF  LOOKS  AND  DAMS  NOS.  1  AND  2,  CAPE 

FEAR  RIVER,  N.  C. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  work  at  Lock  No.  1  consisted  in  the  operation  of  the  lock  the 
entire  year,  making  surveys  above  and  below  dam,  dredging  the  lower 
approach  to  lock  chamber,  and  making  minor  repairs  to  property. 

1  Original  allotment  of  $2,000  decreased  by  $800  transferred   to  Black   River. 
•Original  allotment  of  |3  000  increased   by  $500  transferred   from  Black   River. 

*  Original  allotment  of  $^{,000  was  increased  by  $800  transferred  from  Northeast  River. 

*  Original  allotment  of  $3,600  was  decreased  by  $1,000  transferred  to  Cape  Fear  River 
above  Wllmincrton. 

*  Original  allotment  of  $3,000  was  decreased  by  $2,000  transferred  to  Cape  Fear  River 
above  Wilmington  and  by  $500  transferred  to  Northeast  River. 
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At  Lock  NoV2  operations  consisted  of  dredging  the  lower  approach 
to  lock  chamber,  clearing  sediment  from  lock  floor,  making  repairs  to 
lock  floor,  surveying  in  vicinity  of  dam,  and  making  minor  repairs 
to  property.  This  lock  was  closed  for  10  days  whue  repairs  were 
being  made  to  lock  floor. 
,     The  cost  of  the  year's  work  was  as  follows : 

Operating  and  care  of  locks $3, 697.  33 

Kepairs  to  lock  masters*  houses i 75.  70 

Surveys  and  superintendence 401.  41 

Painting  lock  gate 32.  50 

Repairs  to  lock  gate . 285.  00 

Removing  2365  cubic  yards  of  sand  from  lower  approach  to  lock 

chamber,  at  $0.174 411.  51 

Clearing  up  re.servatlon 72. 15 

Repairs  to  floor  of  lock  chamber 126.  46 

Main  office  expenses 279. 99 

Miscellaneous 270.54 

Total ., L 5, 652.  59 


EXPENDITURES. 

For  fiscal  year  ending  June  30,  1917 $7, 010. 68 

For  fiscal  year  ending  June  30,  1918 10,597.04 

For  fiscal  year  ending  June  30,  1919 5, 457. 40 

For  fiscal  year  ending  June  30,  1920 5, 652.  59 

Total  expenditures 28, 717.  71 


25.  SHALLOTTE  RIVER,  N.  C. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  and  no  expenditures  made. 


APPROPRIATIONS. 

Prior  to  present  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 

p.  554) $3. 000 

Present  project: 

Mar.  4, 1913 ^ $9, 845 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 1, 100 

10, 945 

Total 13, 945 

Receipts  from  sales,  etc.,  50  cents. 
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IMPROVEMENT    OF    KIVEttS    AND    HARBORS    IN    THE    CHARLESTON. 

S.  C,  DISTRICT. 


RKPORT  OF  LIEUT.  COL.  O.  R.  LUKE8H,  CORPS  OF  ENGINEERS. 


IMPB0VEMENT8. 

[The  letters  and  figures  in  parentheses  after  the  titles  indicate  the  group  and  the  numer- 
ical order  in  the  group  to  ivhlch  the  respective  Improyements  belong  for  purposes  of 
appropriation.  ] 


Page. 

1.  Winyah  Bay,  S.  0.  (Al) 2287 

2.  Waccamaw  River,  N.  C.  and 

S.   G.   (A2) 2289 

3.  Great    Peedee    River,    S.    O. 
(  A3  ) 2290 


4.  Santee  River  and  EstherviUe- 

Minlm  Creek   Canal,   S.   O. 

(  Bl ) 2291 

5.  Congaree  River,  S.  C.  (B2)—    2292 

6.  Operating   and   care   of   lock 

ancl    dam   across    Congaree 
River,  S.  C 2293 

FOR  DESCRIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES   661   TO   691. 


Page. 

7.  Inland     waterway     between 

Charleston     and     Winyah 
Bay,  S.  C 2293 

8.  Charleston    Harbor,     S.    C. 
(CI) 2294 

9.  Ashley  River,  S.  C.  (C2) 2296 

10.  Wappoo  Cut,  S.  C 2296 


WINYAH   BAY, 


S.  C. 


WACCAMAW,  AND   GREAT   PEEDEE  RIVERS, 
(GROUP  A) 

1.  WINYAH  BAY,  S.  C.     (Al.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  seagoing  hopper  barge  Winyah  Bay  continued  work  on  the 
Sampit  River  bar  and  the  Western  Channel  to  Winyah  Bay,  remov- 
ing the  following  quantities :  From  Sampit  River  bar,  103,y47  cubic 
yards;  from  Western  Channel,  161,445  cubic  yards,  making  a  total 
of  255,192  cubic  yards.  The  dumping  was  done  at  the  selected  dump- 
ing grounds  in  Winyah  Bay.  Work  was  interrupted  during  October 
and  i^ovember  on  account  of  repairs  to  boiler  and  also  during  parts 
of  December  and  January  on  account  of  lack  of  men.  On  January 
13  the  length  of  the  working  day  was  increased  to  16  hours,  with  a 
consequent  increase  in  the  number  of  men,  making  the  crew  consist 
of  28  men  instead  of  24.  This  increased  the  difficulty  of  continuing 
this  boat  in  service,  due  to  the  difficulty  of  securing  the  necessary 
men. 

The  dredge  Winyah  Bay  was  laid  up  at  Georgetown  April  1  and 
later  was  transferred  to  Charleston  Harbor  and  laid  up  at  Castle 
Pinckney. 

A  survey  of  the  western  channel  was  made  in  October  and  showed 
a  ruling  depth  of  16^  feet  at  mean  low  water  and  about  125  feet  width 
throughout  the  western  channel,  the  project  depth  and  width  being 
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18  feet  and  400  feet,  respectively.  Survey  of  Sampit  Biver  bar  in 
March  showed  a  channel  400  feet  wide  and  slightly  less  than  18  feet 
deep.  The  field  cost  of  the  dredging  was  $28,569.32,  which  for  the 
estimated  yardage  is  11.2  cents  per  cubic  yard.  The  total  cost  of 
dredging:  amounted  to  $57,951.39,  making  the  total  unit  cost  22.7  cents 
per  cubic  yard.    All  of  the  work  done  was  maintenance. 

OONTRAOrs  IN  FORCE. 

Contractor:  Belle  Moses,  New  York,  N.  Y. 

Character  and  amount  of  work:  Lease  of  site  for  wharf  at  Georgetown, 
S.  C,  12  months. 

Unit  price:  $25  per  month. 

Date  of  approval :  March  15,  1919. 

Date  flxe'd  for  commencement:  April  1,  1919. 

Date  of  actual  commencement :  April  1,  1919. 

Date  fixed  for  completion :  March  31,  1920. 

Completed  June  30,  1919:  100  per  cent. 

Contractor :  C.  B.  Colbert,  Georgetown.  S.  C. 

Character  and  amount  of  work:  Lease  of  site  for  wharf  at  Georgetown, 
S.  C,  12  months. 
Unit  price:  $25  per  month. 
Date  of  approval :  May  26,  1919. 
Date  fixed  for  commencement :  April  1.  1919. 
Date  of  actual  commencement:  April  1,  1919. 
Date  fixed  for  completion :  March  31,  1920. 
Completed  .Tune  30,  1919:  100  per  cent. 

Contractor :  Belle  Moses,  New  York.  N.  Y. 

Character  and  amount  of  work:   T^ease  of  site  for  wharf  at  Georgetown, 
S.  C,  12  months. 
Unit  price :  $25  per  month. 
Date  of  approval :  March  15,  1920. 
Date  fixed  for  commencement :  April  1.  1920. 
Date  of  actual  commencement:  April  1,  1920. 
Date  fixed  for  completion:  March  31,  1921. 
Completed  .Tune  30.  1920:  25  per  cent. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong..  3d  sess.,  p. 

iSSO) $2,  500, 000. 00 

Present  project: 

.Tune  25,  1910 i $150,000.00 

Mar.  2,  1907  (allotment  of  Sent.  5,  1911) 10,000.00 

Mar.  3,  1009  (allotments  of  Sept.  12,  1911,  and 

Feh.  13.  1912) 5,991.67 

Tulv  25, 1912  (river  and  harhor  act) 162. 000.  00 

Aug.  24,  1912  (sundry  civil  act) 100.000.00 

Mar.  4.  1913 120,000.00 

Oct.  2,  1914  (allotment  of  Oct.  7,  1914) 15.000.00 

Mar.  4.  1915  (allotment  of  Apr.  1,  1915) 70.000.00 

.Tulv  27.  1916 100. 000.  00 

Auc.  8.  1917  (allotment  of  Sept.  4.  1917) 65, 000. 00 

Julv  18,  191S  (allotment  of  Sept.  24.  1918) 100,000.  00 

897,991.67 

Total 3, 39X  991. 67 

Amoimt  transferred  to  Waccamaw  River,  S.  C 2.OO0.00 

Net  total 3'  395. 991. 67 

Received  on  account  of  sales  and  rent  of  dredge,  etc.,  $10,927.14. 
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2.  WAOCAMAW  RIVER,  N.  C.  AND  S.  C.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

^  Field  work  was  begun  August  14  using  U.  S,  snag  boat  Pedee^  con- 
tinuing until  October  16,  when  funds  were  exhausted.  The  snag 
boat  removed  from  the  channel  112  obstructions  and  cut  from  the 
banks  92  overhanging  trees.  The  chief  work  was  about  a  mile  below 
Red  Bluff,  the  site  of  an  old  log  roll,  where  boats  had  had  diflSculties 
for  some  years.  Snagging  was  done  up  to  mile  73,  but  a  shoal  not  far 
above  Red  Bluff  was  too  shallow  at  mean  low  water  for  the  snagboat 
to  pass  it.  Snagging  was  resumed  in  February,  under  a  new  allot- 
ment, using  U.  S.  snag  boat  Wateree^  and  work  was  continued  until 
March  23.  The  work  was  chiefly  between  Red  Bluff  and  Star  Bluff, 
about  82  miles  above  the  mouth,  where  376  obstructions  were  removed 
from  the  channel,  and  201  trees  cut  from  the  banks.  Of  the  obstruc- 
tions and  trees  removed,  the  distribution  is  as  f oUows : 


^ 

Obstrao- 
tions. 

Trees  cat. 

Below  Conway 

26 

63 

399 

20 

Above  Conway  (between  Conway  and  Red  Bluff) 

28 

AboTe  Conway  (between  Red  Blufl  and  Star  Blixff) 

239 

Total 

488 

203 

The  field  cost  of  this  work  was  $4,464.28,  making  cost  per  obstruc- 
tion (counting  trees  as  such),  $6.72.  Superintendence,  office  expenses 
and  repairs,  made  total  cost  for  this  work,  $5,231.17,  and  total  cost 
per  obstruction,  $6.76. 


CONTRACTS  IN   FORCE. 

None. 


APPROPRIATIONS. 
Existing  project: 

June  14.  1880 $15,000 

Mar.  3,  1881 10,  000 

Aug.  2, 1882 4.  400 

July  5, 1884 6,  000 

Aug.  5, 1886 15, 000 

Aug.  11, 1888 15, 000 

Sept.  19, 1890 ^ 12,  500 

July  13, 1892 10, 000 

Aug.  18. 1894 6  000 

June  3, 1896 6, 000 

Mar.  3, 1899 3, 000 

June  13.  1902  (allotment  Oct.  30, 1902) 9,000 

Mar.  3. 1905  (aUotment  Apr.  15,  1905) 13. 800 

Mar.  2, 1907  (allotment  Mar.  15, 1907) 18, 000 

Mar.  3,  1909  (allotment  Apr.  9,  1909) 4, 000 

June  25. 1910 50. 000 

July  25, 1912 25, 000 

Mar.  4, 1913 - 30, 000 
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Existing  project — Continued. 

Mar.  4,  1915  (allotment  Apr.  1, 1915) $40,000 

Mar.  4,  1915  (allotment  Dec.  24,  1915) 12, 000 

July  27, 1916 8,  500 

Total 313,200 

Amount  transferred  to  Winyah  Bay,  S.  C 2,000 

Grand  total >_ 315, 200 

Receipts  on  account  of  sales,  etc.,  $796.29. 


3.  GREAT  PEEDEE  RIVER,  S.  C.   (A3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  field  work  was  done.  The  funds  available  were  not  sufficient 
for  work.  This  was  not  important  until  the  latter  part  of  the  fiscal 
year  when  the  low  stage  made  the  snags  very  trouolesome  to  boats 
operating  between  Georgetown  and  Smiuis  Mills.  Office  expenses  and 
care  of  plant  laid  up  amounted  to  $137.82. 

CONTRACTS   IN  FORCE. 

None. 


APPROPRIATIONS. 

Existing  project : 

June  14,  1880 $7,000 

Mar.  3,  1881 6,000 

Aug.  2,  1882 6,000 

July  5,  1884 , 8,000 

Aug.  5,  1886 20,  000 

Aug.  11,  1888 20,000 

Sept.  19,  1890 12,  500 

July  13,  1892 , 10,000 

Aug.  18,  1894 6, 000 

June  3,  1896 ■ 12,000 

Mar.  3,  1899 . 4,  000 

June  13,  1902 , 22, 500 

Mar.  3,  1903 40, 000 

Apr.  28,  1904 10, 000 

Mar.  3,  1905  (river  and  harbor) 5,000 

Mar.  3,  1905  (sundry  civil) 15,000 

Mar.  2,  1907  (river  and  harbor) 20,000 

Mar.  4,  1907  (sundry  civil) 30,000 

May  27,  1908 11,300 

Mar.  3,  1909  (allotment  Apr.  7,  1909) 10,000 

June  25,  1910 30,000 

July  25,  1912 10, 000 

Mar.  4,  1913 15, 000 

Oct.  2,  1914  (allotment  Oct.  7,  1914) 10,000 

July  27,  1916 ..  5, 000 

Aug.  8,  1917  (allotment  Sept.  24,  1917) 5,000 

Total 350,300 

Transferred   under  river  and  harbor  act  Mar.  4,  1915,   to  Winyah 

Bay,  S.  C 5, 000 

Net  total 345, 300 

Receipts  on  account  of  sales,  etc.,  $390.03. 
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SANTE3E  AND  CONGAREE  RIVERS  AND  ESTHBRVILLE-MINIM  CREEK 
CANAL,  S.  C.     (GROUP  B.) 

4.  SANTEE  RIVER  AND  ESTHERVILLE-MINIM  CREEK  CANAL.      (BL) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Some  repairs  had  been  made  to  U.  S.  dredge  Congaree  in  July 
an4  August  in  preparation  for  work,  but  field  work  did  not  begin 
until  August  23,  when  the  dredge  and  attendant  plant  was  towed 
from  Moses  Wharf  to  the  canal.  Dredging  in  the  entrance  of  the 
canal  from  Winyah  Bay  began  August  30  and  was  continued  through 
September,  rwnovin^  about  23,100  cubic  yards  mud  and  a  few  logs. 
This  work  was  sufficient  for  immediate  needs  of  the  waterway,  and 
since  the  plant  was  needed  elsewhere,  no  further  work  was  done.  The 
field  cost  was  $2,432.96,  making  unit  cost  10.5  cents  per  cubic  yard. 
Adding  expenditures  for  superintendence,  repairs,  rental  of  plant, 
office  expenses,  etc.,  brought  total  to  $4,589.38,  which  gives  total  unit 
cost  of  19.9  cents  per  cubic  yard. 

CONTRACT  IN  FORCE. 

None. 


APPROPRIATIONS. 
XmiTED  STATES  FUNDS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  550)  __  $99, 750. 00 

Present  project: 

Sept  19,  1890 $30,000.00 

July  13,  1892 30, 000. 00 

Aug.  18,  1894 40, 000. 00 

June  3,  1896 48, 000. 00 

Mar.  3,  1899 20,  000. 00 

June  13,  1902  (allotment,  Oct.  29,  1902) 15,000.00 

June  13,  1902  (allotment,  May  26,  1904) 7,000.00 

Mar.  3,  1905  (allotment.  May  10,  1905) 25,000.00 

Mar.  2,  1907  (allotment,  June  15,  1907) *  28, 000. 00 

Mar.  8.  1909  (allotment,  Apr.  5,  1909) •5,565.03 

June  25,  1910  (allotment,  July  16,  1910) 2,000.00 

Feb.  27,  1911  (allotment,  Mar.  15,  1911) 12,000.00 

July  25,  1912  (allotment,  Aug.  2,  1912) 15,000.00 

Mar.  4,  1913  (allotment,  Mar.  31,  1913) (•) 

Oct  2, 1914  (allotment,  Oct  7,  1914) 6, 000. 00 

July  27,  1916  (allotment,  Sept  1,  1916) 15, 000. 00 

Aug.  8,  1917  (allotment,  June  25,  1919) 5, 000. 00 

303,  565. 03 

Total 403, 315. 03 

CONTRIBUTED   FUNDS. 

Aug.  14, 1919,  by  CJolumbla  Railway  &  Navigation  Co 2, 372. 39 

Grand  total 405.687.42 

Receipts  on  account  of  sales,  etc.,  $537.32. 

1  Original  allotment,  ^33,000 ;  Nov.  10,  1908,  $5,000  withdrawn  and  reallotted  to  Con- 

**Joriglnja'aliotment,  $5,600;  unexpended  balance,  $34.97,  withdrawn  July  16,  1910,  and 

'^VoVV^aV'a^lI?^^^^^  Aug.  18,  1914,  ^10,000,  and  Jan.  22,  1916. 

$10,000,  and  reallotted  to  Congaree  River,  S.  C 
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5.    CONGAREE  RIVER,  S.  C.     (B2.) 
OPERATIONS   DURING   THE   FISCAL  TEAR. 

There  were  no  field  operations  during  the  year.  On  account  of 
lack  of  commerce,  none  were  needed.  General  repairs  to  U.  S. 
dredge  Congaree  were  begun  late  in  the  year.  Office  expenses,  re- 
pairs to  plant,  etc.,  amoimted  to  $2,903.62. 

OBSERVATIONS    AT    BROAD    AND    CONGAREE    RIVERS,    S.    C. 

Complaint  was  made  in  1914  by  the  Columbia  Railway  &  Navi- 
gation Co.,  of  Columbia,  S.  C,  that  the  storing  of  water  by  the  power 
dams  on  6road  River  seriously  interfered  with  navigation  of  the 
Congaree  River,  thus"  disastrously  affecting  shipping  interests.  Spe- 
cial observations  which  had  been  begun  in  August,  1914,  were  con- 
tinued in  1915-16,  the  costs  being  defrayed  by  allotments  from  the 
appropriation  for  examinations,  surveys,  and  contingencies  of  rivers 
and  harbors.  Regulations  for  the  operation  of  the  dam  at  Parr 
Shoals,  Broad  River,  S.  C,  to  prevent  interference  with  navigation,  . 
were  issued  by  the  Secretary  of  War  November  20, 1916.  By  author- 
ity of  the  Chief  of  Engineers,  instructions  have  been  issued  by  the 
district  engineer,  conforriiing  practically  with  those  issued  in  1914, 
prohibiting  ponding  on  Broad  River  whenever  the  stage  of  Con- 
garee River  is  at  or  below  1.5  feet,  as  indicated  on  the  gage  at  the 
United  States  lock.    In  order  to  enforce  this  rule  a  self -registering 

Sge  has  been  installed  a  short  distance  below  the  Parr  Shoals  Dam. 
I  inspector,  residing  near,  has  been  employed  to  care  for  this  gage. 
The  total  expenditures  were  $139.16. 

CONTRACrrS  IN  rORCE. 

None. 


APPROPRIATIONS. 

Existing  project : 

Aug.  5,  1886 $7,500.00 

Aug.  11,  1888 7.5(X>.00 

Sept.  19,  1890 5,000.00 

July  13,  1892 5,000.00 

Aug.  18,  1894 4,000.(K> 

June  3,  1896 2,000.00 

Mar.  3,  1899,  for  lock  and  dam 50,000.  00 

June  6,  1900,  for  lock  and  dam 100,000.00 

Mar.  3,  1901,  for  lock  and  dam 50,000.00 

June  28,  1902,  $25,000  for  lock  and  dam 50, 000. 00 

June  13,  1902  (allotment  Oct.  29,  1902) 5,000.00 

Mar.  2,  1907  (allotment  June  15,  1907) 67,000.00 

Mar.  2,  1907  (allotment  Nov.  10,  1908) 5,000.00 

Mar.  2,  1907  (allotment  Nov.  12.  1908) 5, 125. 00 

Mar.  2,  1907  (allotment  Feb.  17,  1909) 1, 022.  50 

Mar.  3, 1909  (allotment  Apr.  5,  1909) 28, 100. 00 

June  25,  1910  (allotment  July  16,  1910) 79, 000. 00 

Feb.  27, 1911  (allotment  Mar.  15,  1911) 36, 051. 14 

July  25,  1912  (allotment  Aug.  2,  1912) 43,000.00 

Mar.  4,  1913  (allotments  Mar.  31, 1913,  and  Aug.  18,  1914) 35, 000.  00 
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Existing  project-— Coat inue<L 

Oct.  2,  1914  (allotment  Oct.  7,  1914) $18,000.00 

Mar.  4,  1915  (allotment  Apr.  1,  1915) 15,  000. 00 

Mar.  4,  1913  (allotment  Jan.  22,  1916) 10, 000. 00 

July  27,  1916  (allotment  Sept  1,  1916) 40,000.00 

Aug.  8,  1917  (allotment  Sept.  7,  1917) '75,000.00 

Total  appropriations  and  allotments 743, 298. 64 

Receipts  from  sales,  etc,  $6,366.16. 


6.  OPERATING  AND  CARE   OF  LOCK  AND   DAM   ACROSS   CONGAREE 
RIVER  NEAR  COLUMBIA,  S.  C. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

This  lock  and  dam  is  located  on  the  Congaree  River  2  miles  below 
Columbia,  S.  C,  49  miles  above  the  mouth  of  the  river.  The  dam 
was  completed  and  the  lock  in  commission  from  November,  1915, 
since  which  time  it  has  been  possible  for  the  vessels  navigating  this 
river  to  land  at  Columbia.  No  commercial  lockages  were  made  dur- 
ing the  fiscal  year. 

The  work  during  the  year  comprised  the  general  care  of  the  lock 
and  dam,  routine  repair  work,  and  the  care  of  the  grounds.  All 
work  was  done  by  the  regular  lock  force  with  Government  plant. 

a)XTRACTS  IN  FORCE. 

None. 


EXPENDITURES. 

Expenditures  during  fiscal  year  1920. 

AdministratloD $75. 39 

Care  of  lock  and  dam 2.663.39 

Ordinary  repairs 28.38 

Total 2,  767. 16 

Total  expenditures  incurred  in  each  fiscal  year. 


1906 $881. 27 

1907 4, 618.  73 

1908 5, 303.  51 

1909 10, 480. 68 

1910 6. 325.  38 

1911 4, 892. 25 

1912 11, 621.  86 

1913 8, 921. 91 

1914 8, 980. 97 


1915 ^- $9, 479.  80 

1916 6, 411.  38 

1917 7, 904.  84 

1918 7,  363.  08 

1919 _• 3, 469.  90 

1920 2.  767. 16 


Total 99, 422.  72 


7.  WATERWAY  BETWEEN  CHARLESTON  AND  WINYAH  BAY,  S.  C. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  field  work  was  done  until  November,  1919.  The  12-inch  pipe 
line  U.  S.  dredge  Congaree  had  been  prepared  and  towed  to  the  place 
of  work  at  the  close  of  October.  This  plant  had  not  been  available 
earlier  in  the  year.    The  cut  from  Ramsnom  Creek  to  Mill  Creek  was 


'Of  the  origlal  allotment  of  ^80,000, 
BBtherrille-Miiiiin  Creek  Canal. 


15,000  was  transferred  to  Santee  River  and 
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made  in  64  days  of  dredging,  and  the  dredge  was  then  moved  to  Alli- 
gator Creek,  where  long,  shallow  cuts  were  necessary  to  remove  the 
sand,  mud,  and  shell  from  the  channel.  This  work  was  completed  in 
early  part  of  June,  and  the  dredge  taken  to  Charleston  for  painting 
and  repairs,  and  the  remainder  of  the  plant  laid  up  at  Georgetown, 
awaiting  completion  of  repairs.  The  conditions  of  work  during  much 
of  the  period  were  adverse,  the  chief  troubles  being  scarcity  of  com- 
petent labor,  interruption  by  return  of  influenza  epidemic,  and  diffi- 
culties of  transportation  of  men  and  supplies.  The  table  below  gives 
summary  of  the  work  Hone. 


Locality. 

Days 
dredg- 
ing. 

Length 
of  ciits 
(feet). 

Material. 

Total. 

Sand. 

Mud. 

SheU. 

Raid  shorn- Mill  Creeks 

54 

88 

709 
6,875 

'"'36,'366" 

35,595 
45,511 

'*'28;929' 

35.506 

Alligator  Creek 

110,806 

Total 

142 

6,584 

36,366  :      81.106 

28,929 

146,401 

' 

The  work  resulted  in  an  improved  channel  over  a  badly  obstructed 
portion  of  Alligator  Creek,  giving  a  depth  of  4  feet  for  about  IJ  miles 
above  mouth  of  Eamshorn  Creek,  and  a  passage  from  Ramshom  to 
Mill  Creek,  thus  avoiding  the  use  of  the  exposed  bay  entrance  to 
Alligator  Creek  and  the  crossing  of  bay  at  this  point.  This  crossing 
is  shallow  and  the  mouth  of  the  creek  is  diflScult  to  locate  in  foggy 
weather.  The  field  cost  was  $12,978.78,  making  unit  cost  of  9  cents 
per  cubic  yard.  Rental  of  plant,  superintendence,  and  other  charges 
amounted  to  $11,414.83,  making  total  unit  cost  16.7  cents  per  cubic 
yard. 

-       CONTRACTS  IN  FORCE. 

None. 


APPROPIATIONg. 

June  13,  1902 $50,000 

Mar.  2,  1907 75, 290 

Mar.  3, 1909  (allotment  Apr.  7,  1909) 5, 000 

June  25,  1910 - 25,000 

Feb.  27,  1911 41, 000 

July  25,  1912 15, 000 

Mar.  4,  1913 25,000 

July  27,  1916 15, 000 

July  18,  1918 5, 000 

Mar.  2,  1919 28, 000 

Total 284,290 

Transferred  under  river  and  harbor  act  Mar.  4,  1915,  to  Winyah  Bay, 

S.   C 36, 600 

Net  total 247, 090 


CHARLESTON  HARBOR,   S.   C.    (INCLUDING  ASHLEY   RIVER). 

(GROUP  C.) 

8.  CHARLESTON  HARBOR.     (CI.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  dredge  Sumter  was  laid  up  during  the  months  of  July 
to  December,  inclusive,  on  account  of  serious  engine  vibration  and 
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diflScultjr  of  obtaining  firemen.  Repairs  were  made  to  thrust  bearing 
and  enmne  bed  and  the  dredge  resumed  operations  in  the  entrance 
channel  January,  1920,  and  continued  through  the  remainder  of  the 
fiscal  year  removing  361,879  cubic  yards  of  material,  bin  measure- 
ment. The  U.  S.  dredge  Chinook  worked  at  the  harbor  entrance  dur- 
ing the  month  of  July,  1919,  removing  171,172  yards  of  material,  and 
was  then  transferred  to  the  Norfolk  district.  The  total  amount  re- 
moved from  the  entrance  channel  during  the  fiscal  year  was  623,051 
cubic  yards,  all  of  which  was  dumped  at  sea.  The  total  field  cost  of 
this  dredging  was  $89,195.19,  making  a  unit  field  cost  of  17.05  cents 

Ser  cubic  yard.  Office  expenses,  surveys,  superintendence  rental  of 
redge  Chinook^  repairs  to  plant,  etc.,  amounted  to  $140,619.31,  in- 
creasmg  the  unit  cost  to  43.96  cents. 

In  December,  1919,  contract  was  let  with  the  Atlantic,  Gulf  & 
Pacific  Co.  for  dredging  in  a  section  of  the  40- foot  channel  in  Cooper 
River  just  below  the  navy  yard  an  estimated  amount  of  859,768  cubic 
yards  at  34  cents  per  yard,  and  with  the  United  Dredging  Co.  for 
dredging  in  an  adjacent  section  858,720  cubic  yards  at  33 J  cents. 
Operations  were  be^n  by  the  former  company  with  its  pipe-line 
dredge  Washington  in  December,  1919,  and  -continued  through  the 
remainder  of  the  fiscal  year,  removing  a  total  of  489,950  cubic  yards, 
the  material  being  discharged  on  United  States  Naval  Reservation  on 
Cooper  River.  Operations  have  not  yet  begun  under  the  contract 
with  the  United  Dredging  Co.,  the  time  of  commencement  originally 
set  for  March,  1920,  having  been  postponed  on  account  of  the  con- 
tractor's plant  being  engaged  on  Government  work  elsewhere.  Office 
expenses,  surveys,  and  superintendence  in  connection  with  the  con- 
tract dredging  amounted  to  $18,941,  increasing  the  unit  cost  of  this 
dredging  to  37.87  cents. 

An  extended  and  careful  survey  which  had  been  begun  and  nearly 
completed  the  previous  fiscal  year  was  finished  in  September,  1919. 
The  purpose  or  this  survey  was  to  secure  data  for  the  determination 
of  the  most  suitable  and  economical  route  for  the  channel  and  for 
a  comprehensive  estimate  of  the  quantities  involved  and  the  cost  of 
the  proposed  work.  Expenditures  for  this  sui^vey  during  the  fiscal 
year  were  $5,483.49. 

CONTRACTS  IN  FORCE. 
DREDGING. 

Contractor:  Unite<l  Dredjjinj?  Co. 
Date  of  contract:  I>oconiber  1.  1919. 
Date  of  approval :  December  6,  1919. 
Final  date  fixed  for  commonceraent :  July  21,  1920. 
Final  date  fixed  for  completion :  May  27,  1921. 

Amount  of  contract  (cubic  yards,  place  measurement)  :  858,720,  at  33i  cents; 
108,210.  at  16i  cents. 

Completed  at  end  of  fiscal  year:  None. 

Contractor :  Atlantic,  Gulf  &  Pacific  Co. 
Date  of  contract :  December  2,  1919. 
Date  of  approval :  December  8,  1919. 
Final  date  fixed  for  commencement :  March  12,  1920. 
Final  date  fixed  for  completion :  June  2,  1921. 

Amount  of  contract  (cubic  yards,  place  measurement)  :  859,768,  at  34  cents; 
115,216.  at  17  cents. 
Completed  at  end  of  fiscal  year :  56.99  per  cent 

9030— END  1920— PT  2 14  r^  t 
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APPROPRIATIONS. 

Previous   projects  (see   H.    Doc.    No.    1491,   63d 

Ck)Dg.,  3d  sess.,  p.  422) $4,825,200.00 

June  25,  1910 150, 000.  00 

Feb.  27,  1911 100,000.00 

July  25.  1912 50.000.00 

Mar.  4.  1913 71, 616.  00 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 5. 150. 00 

July  27.  1916 70,000.00 

$5, 271, 060.  00 

Existing  project : 

Aug.  8,  1917 130,000.00 

July  18,  1918 1.610,000.00 

1,720,000.00 

Total 6, 991, 966. 00 

Received  from  rent,  use  and  care  of  dredge,  and  account  sjdos,  $81,937.06. 


9.  ASHLEY  RIVER,  S.  C.     (C2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Field  operations  during  the  fiscal  year  consisted  in  removal  of  a 
shoal  which  had  formed  in  front  of  the  Standard  Wharf,  at  the 
upper  end  of  the  project  channel,  reducing  the  depth  to  14  feet.  The 
removal  of  the  shoal  restored  the  project  depth  (20  feet) .  The  work 
was  done  during  the  month  of  September  with  the  pipe-line  dredge 
Florida^  hired  from  the  Atlantic,  Gulf  &  Pacific  Co.,  no  suitable  Gov- 
ernment plant  being  available.  Eighteen  thousand  six  hundred  and 
sixty-six  cubic  yards  of  material  was  removed.  The  field  cost  of  this 
dreaging  was  $4,895,  making  a  unit  field  cost  of  26.22  cents  per  cubic 
yard.  Surveys,  superintendence,  office  expenses,  etc.,  increased  the 
total  cost  of  the  work  to  $6,064.23,  making  a  total  unit  cost  of  27.18 
cents  per  cubic  yard. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Ck)iig.,  3(1  sess.,  p.  401)—  $5, 500.  00 

Existing  project: 

July  25,  1912 $51, 150. 00 

Oct.  2, 1914  (allotment  Oct.  7,  1914) 15, 000.  00 

July  27,  1916 10, 000.  00 

Aug.  8,  1917 10, 000.  00 

86, 150. 00 

Total 91,  650. 00 

Receipts  from  sales,  $2.50. 


10.  WAPPOO  CUT,  S.  C. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  has  been  done  on  this  waterway  since  1893,  excepting 
the  redredging  of  the  Ashley  River  mouth  occasionally  by  the  use  of 
emergency  funds.  It  now  needs  clearing  to  restore  the  project  width 
of  200  feet  and  depth  of  7  feet  at  mean  low  water.   The  oanks  of  that 
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portion  of  the  creek  at  the  western  end,  known  as  Elliot  Chit,  are  of 
sand.  They  were  revetted  with  stone  in  1895.  Some  of  this  has  been 
stolen  and  some  scattered  by  storms,  rafts,  and  steamboat  waves.  As 
a  method  of  protection  it  has  proved  excellent,  but  it  now  needs 
replenishing. 

OONTRAOTS  IN  FORGE. 

None. 


APPROPRIATIONS. 

Existing  project: 

Mar.  3.  1881 $10,000.00 

Aug.  2,  1882 10.000.00 

July  5,  1884 3,000.00 

Aug.  5,  1886 5,000.00 

Aug.  11,  1888 5,000.00 

Sept.  19,  1890 10,000.00 

July  13,  1892 10,000.00 

Aug.  18,  1894 7,000.00 

June  3,  1896 2, 500. 00 

June  13,  1902 8, 000. 00 

Mar.  3,  1905  (allotment  Jan.  14,  1910) ^ 2,239.22 

Total 72, 739. 22 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  SAVANNAH,  GA., 

DISTRICT. 


REPORT  OF  LIEUT.  COL.  F.  W,  ALSTAETTER,  CORPS  OF  ENGINEERS. 


IMFBOTEMENTS. 


[The  letters  and  figures  in  parentheses  indicate  the  group  and  the  numerical  order  in  the 
group  to  which  the  respective  improvements  belong  for  purposes  of  appropriation.] 


Page. 

1.  Sayannali  Harbor,  Ga.  (Al)..    2299 

2.  Savannah    River    below    Au- 

gusta,  Ga.   (A2) 2302 

3.  Savannah  River  at  Augusta, 

Ga.  (AS) 2303 

4.  Savannah  River  above  Au- 

.  gusta,  Ga.  (A4) 2303 

5.  Waterway,  between  Beaufort, 

S.  C,  and  St.  Johns  River, 

Fla 2304 

6.  Cowhead  River,  Ga.  (Bl) 2305 

7.  Sapelo  Harbor,  Ga.  (B2 2305 


Page. 

8.  Darien  Harbor,  Ga.  (B3) 2306 

9.  Fancy  Bluflf  Creek,  Ga.(B4)_  2306 

10.  SatiUa  River,  Ga.  (B5) 2307 

11.  St.    Marys    River,    Ga.    and 

Fla.  (B6) 2307 

12.  Altamaha  River,  Ga.  (Gl)—  2308 

13.  Oconee  River,  Ga.  (02) 2308 

14.  Ocmulgee  River,  Ga.  (03)—  2309 

15.  Brunswick  Harbor,  Ga 2310 

16.  Fernandina     Harbor,     Fla., 

and     Cumberland     Sound, 

Ga.  and  Fla 2311 


FOB  DESCRIPTION   OF  IMPBOVEMENTS   IN   THIS  DISTBICT   SEE  PAGES   602   TO   745. 

SAVANNAH  HARBOR  AND  SAVANNAH  RIVER  BELOW,  AT,  AND  ABOVE 
AUGUSTA,  GA.     ( GROUP  A. ) 

1.  SAVANNAH  HARBOR,  GA.     (Al.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 


Government  dredges  were  operated  on  the  2&-30-foot  section  of  the 
channel  as  follows:  The  seagoing  dredge  Cumberland^  12  months; 
the  seagoing  dredge  Savannnh^  3  months;  and  the  pipe-line  dredge 
Morgan^  10.5  months. 

The  dredge  Maryland^  owned  by  John  Emile,  operated  under  con- 
tract for  2.5  months  on  the  26-foot  section  of  the  channel  and  6 
months  on  the  21-foot  section  of  the  channel. 

Dredgijiff  hy  private  contractor. 
[Cubic  yards  removed. 1 


LocaUty. 


Name  of  contractor. 


Full  pay. 


Half 
pay. 


Paid  for 

removal 

of  snags, 

etc. 


Kings  Island  Channel,  21  feet. 
Long  Island  Crossing,  26  feet. . 


TohnKmllo. 
....do 


18%  018 

385,828 


96,932 


$11,341.35 
1,900.57 
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Dredging  done  by  Government  dredges. 
[Cubic  yards  remo^'ed.] 


Locality. 


Upper  Flats 

Lower  Flats 

Long  Island  Crossing.. 

Bod  LlqhtDump 

Tvbe©  Knoll 

Tybee  Roads 

Ty bee  Bar 


Total. 


Total  cost,  including  ordinary  and  extraordinary  repairs. 
Cost  per  cubic  yard 


Cumber- 
land. 


37,605 


403,270 


Sa\'annah. 


117,364 
82,371 


834,770  199,735 


$91,463  83  i$104,789.H6 
10.110  10.525 


Morgan. 


Total. 


374,115 

655,443 

88,245 

282,587 


374,115 
655,443 
125,850 
2S2,5g7 
511,250 
485,641 


1,400,390     2,434,995 


S142,167.51 
•0.101 


The  total  dredging  during  the  fiscal  year  amounted  to  3,105,673 
cubic  yards,  of  which  188,018  cubic  yaros  was  for  improvement  of 
the  project  and  2,917,665  cubic  yards  was  for  maintenance. 

The  controlling  depth  at  mean  low  water  at  the  end  of  the  fiscal 
year  for  the  principal  localities  comprising  the  existing  project  is  as 
follows:  Kings  Island  Channel,  17  feet;  Marsh  Island  Channel.  25 
feet ;  City  Front,  24.7  feet ;  Wrecks  Channel,  25  feet ;  obstructions, 
25  feet;  The  Bight,  25  feet;  Upper  Flats,  26  feet;  Lower  Flats,  22 
feet;  Long  Island  Crossing,  23.5  feet;  Quarantine,  27  feet;  Tybee 
Knoll,  25.2  feet;  Tybee  Roads,  24.2  feet;  Tybee  Bar,  26  feet. 

Dredging  by  private  finns  in  slips  and  in  front  of  their  property. 

Cubic  yards. 

Central  of  Georgia  Railway  terminals 89, 600 

Atlantic  Coast  Line  Railway  terminals 25, 155 

Seaboard  Air  Line  Railway  terminals 265, 000 

Texas  Oil  Co 30,000 

Standard  OU  Co 123,400 

Gulf  Reflnftig  Co 203, 000 

The  21-foot  channel  is  78  per  cent  completed,  there  remaining  to  be 
removed  177^800  cubic  yards  of  material,  for  which  it  is"  believed 
there  are  sufficient  funds  on  hand  for  completion. 

The  26-30- foot  channel  is  49  per  cent  completed,  there  remaining 
to  be  removed  3,365,000  cubic  yards  (which  is  the  deficiency  now 
existing  as  a  remaining  feature  of  the  26-foot  channel),  plus  the 
deficiency  of  3,694,000  cubic  yards  now  existing  in  the  30-ioot  chan- 
nel, in  addition  to  such  shoaling  as  may  take  place  up  to  the  date  of 
completion. 

No  work  has  been  done  on  the  following  items  contained  in  the 
modification  of  the  project  adopted  by  .the  river  and  harbor  act  of 
August  8,  1917:  (a)  Barnard  Street  widening,  (&)  Offletliorpe  turn- 
ing and  mooring  basin,  {c)  repairs  to  training  walls,  (d)  repairs  and 
extensions  of  jetties,  {e)  rock  dam  in  South  Channel,  (/)  dredging 
Habersham  Cut. 

The  dredge  GUmer^  20-inch  pipe-line  dredge,  which  was  formerly 
dredge  No,  82  of  the  Panama  Canal  Commission,  was  purchased  and 
repairs  thereto  were  in  progress  at  the  end  of  the  fiscal  year.  A  com- 
plete outfit,  including  pontoon  line,  etc.,  and  auxiliary  plant  for  this 
dredge  has  been  contracted  for,  but  practically  none  of  the  outfit  had 
been  delivered  at  the  end  of  the  fiscal  year. 
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The  steam  tug  Gibbon^  now  used  as  a  tender  for  the  pipe-line 
dredge  A/organ^  was  purchased  from  the  Quartermaster  Department, 
United  States  Armv.  A  timber  wharf  180  by  30  feet  and  a  concrete 
foundation  for  steel  warehouse  70  bv  150  feet  was  constructed  at  the 
engineer  yard  at  Savannah,  Ga.  A  steel  warehouse  has  been  pur- 
chased to  be  erected  on  the  above  foundation,  and  the  same  has  been 
delivered  but  it  had  not  been  erected  at  the  end  of  the  fiscal  year. 

Bafts  owned  by  the  Savannah  Kiver  Lumber  Co.  destroyed  range 
piling  for  channel  work.  These  piling  were  replaced  by  the  survey 
party  at  a  cost  of  $94,  which  was  reimbursed. 

Private  interests  dredged  48,105  cubic  yards  of  material  from  in 
front  of  their  property  at  a  cost  for  inspection  of  $377.83,  which  was 
refunded  by  permittee.  The  expenditures  for  new  work  were  as  fol- 
lows: Dredging,  $96,786.28;  purchase  tug  Gibbon^  $8,500;  repairs  to 
dredge  Gilmer ^  $158,817.34;  oflSce  expenses,  survey,  contingencies, 
etc.,  $4,955.84,  a  total  expenditure  of  $269,059.46.  The  expenditures 
for  maintenance  were  as  follows :  Wharf,  warehouse,  and  foundation 
for  warehouse,  $24,644.08;  dredging.  J?374,837.62 ;  operation  and  re- 
pairs to  inspection  and  survey  boats,  $35,020.36;  care  of  idle  floating 
plant,  $18,929.15;  office  expenses,  contingencies,  etc.,  $25,799.74,  a 
total  expenditure  of  $479,230.95. 

CONTRACTS  IN  FORCE. 

CJontractor :  John  Bmlle. 

Amount  and  character  of  work :  Dredging,  285,000  cubic  yards. 

Unit  prices :  47.9  cents. 

Date  of  approval :  September  12,  1919. 

Date  fixed  for  commencement :  October  19,  1919. 

Date  fixed  for  completion :  January  19, 1921. 

Completed  at  end  of  fiscal  year :  66  per  cent. 

Contractor :  John  Emlle. 

Amount  and  character  of  work :  Dredging,  450,000  cubic  yards. 

Unit  prices :  21  cents. 

Date  of  approval :  February  5,  1920. 

Date  fixed  for  commencement :  April  18, 1920. 

Date  fixed  for  completion :  July  18.  1920. 

Completed  at  end  of  fiscal  year :  86  per  cent 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  8d 

sess.,  p.  552) $7,768,563.58 

Less  amount  of  project  expended  for  steamboat  channel 

between  Savannah,  Ga.,  and  Beaufort,  S.  C $106, 700 

Less  allotment  of  $9,000  from  emergency  act  of  Mar. 

3,  1905 9. 000 

115, 700. 00 

Total 7, 652, 863. 58 

Existing  project : 

Mar.  2,  1907  (river  and  harbor  act) 800,000.00 

May  27,  1908  (sundry  civil  act) 300,000.  00 

Mar.  4,  1909  (sundry  civil  act) 400. 000.  00 

June  25,  1910  (river  and  harbor  act) 400, 000.  00 

Feb.  27,  1911  (river  and  harbor  act) 400,000.00 

July  25.  1912  (river  and  harbor  act) 400,000.00 
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Existing  project — Continued. 

July  25,  1912  (river  and  liarbor  act) $140,000.00 

Mar.  4.  1913  (river  and  liarbor  act) 345,000.00 

Oct  2,  1914  (river  and  harbor  act) 150, 000. 00 

Mar.  4, 1915  (allotted  Apr.  2,  1915,  Mar.  17  and  Oct.  28, 1919, 

from  river  and  harbor  act) 471,500.00 

July  27,  1916  (river  and  harbor  act) 545,000.00 

Aug.  8, 1917  (river  and  harbor  act) 850, 000. 00 

July  18,  1918  (allotted  Sept.  16,  1918) 80.000.00 

Mar.  2,  1919  (river  and  harbor  act) 260,000.00 

June  5,  1920  (allotted  June  15.  1920) 600,000. 00 

June  5,  1920  (allotted  Aug.  7,  1920) 45.000.00 

Total . —  13. 194, 863. 58 

Contributed  funds :  Aug.  80,  1915,  by  Georgia-Carolina  Ferry  Co-  600. 00 

Total ^ 13. 194, 863.  58 

Receipts  from  sales,  etc..  $33,661.81. 


2.  SAVANNAH  RIVER  BELOW  AUGUSTA,  GA.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  sna^  boat  TugoHoo  was  operated  for  four  months  over 
the  entire  201  miles  of  river  under  improvement,  which  resulted  in 
the  removal  of  1,846  snags,  121  stumps,  and  114  logs  from  the  channel 
and  601  overhanging  trees  from  the  banks.  In  addition  to  the  above^ 
an  old  sunken  lighter  was  removed  from  the  channel  opposite  the 
Sugar  Refining  Co.,  just  above  Savannah,  Ga. 

Bids  were  invited  for  the  bank  protection  work  at  Canoe  Cut,  but 
onlv  one  bid  was  received,  which  was  rejected  because  it  was  too  high, 
and  this  work  was  begun  by  hired  labor  on  April  19, 1920,  and  was  in 
progress  at  the  end  of  the  fiscal  year.  All  of  the  fascines  for  this 
work  have  been  built  and  the  work  of  weaving  and  placing  the  mat- 
tress has  been  started. 

The  rental  of  the  snagboat  Tugaloo  to  C  G.  Wilkinson,  as  author- 
ized during  the  preceding  year,  in  an  attempt  to  raise  a  sunken  barge 
from  the  channel,  at  a  cost  of  $1,163.06,  which  amount  was  reported 
at  the  end  of  the  last  fiscal  year  as  a  reimbursable  item,  has  been 
paid.  The  expenditures,  all  for  maintenance,  were  as  follows :  Snag- 
ging operations,  $8,011.36;  bank-protection  work,  $3,642.99;  care 
and  maintenance  of  floating  plant,  $5,736.96 ;  office  expenses,  inspec- 
tions, contingencies,  etc.,  $3,153.70 ;  a  total  expenditure  of  $20,446.01. 


APPROPRIATIONS. 

Previous  projects  (H.  Doc.  No.  3401,  63d  Cong.,  3(1  sess.,  pp.  552-553)  _       $91,  0(K> 

Existing  project : 

Sept.  19.  1890 $25,000 

July  13,  1892 35, 000 

Aug.  18,  1894 15,  000 

June  3,  1896 15,000 

Mar.  3,  1899 20,  000 

June  6,  1900 64,000 

Mar.  3,  1901 100,000 
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Ibdsting  project — Continued. 

June  28,  1902 $86, 000 

Apr.  28,  1904  (allotted  Nov.  11,  1904,  from  emergency 

appropriation ) 5, 000 

Mar.  3, 1905 13, 000 

Mar.  3.  1905   (allotted  Nov.  24,  1906,  from  emergency 

appropriation) 2, 000 

Mar.  2,  1907  (river  and  harbor  act) 30,000 

Mar.  3,  1909   (allotted  Mar.  22,  1909,  from  emergency 

appropriation ) 25, 000 

Mar.  3,  1909   (allotted  Dec.  28,  1909,  from  emergency 

appropriation ) 4, 000 

June  25,  1910  (river  and  harbor  act) 70,000 

Feb.  27,  1911  (river  and  harbor  act) 100,000 

July  25,  1912  (river  and  harbor  act) 105.000 

Mar.  4,  1913  (river  and  harbor  act) 125,000 

Oct  2, 1914  (river  and  harbor  act) 15,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 15,000 

July  27, 1916  (river  and  harbor  act) ^ 29, 000 

Aug.  8,  1917  (allotted  Sept.  20,  1917) 30,000 

July  18,  1918  (allotted  Sept.  16,  1918) 20,000 

Mar.  2,  1919  (river  and  harbor  act) 50,000 

998,000 

Total 1, 089, 000 

Receipts  from  sales,  etc.,  $7,446.24. 


3.  SAVANNAH  RIVER  AT  AUGUSTA,  GA.      (A3.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  bank  paving  just  below  King  Mill  Raceway  was  partially 
destroyed  by  high  water,  and  this  was  repaired  by  hired  labor.  The 
work  was  begun  on  January  2,  1920,  and  completed  April  17,  1920. 
It  resulted  in  repairing  this  paving  for  a  distance  of  about  300  linear 
feet.  The  expenditures  were  $1,082.70  for  repairs  to  bank  paving 
and  $2,704.34  for  office  expenses,  inspection,  contingencies,  etc.,  a 
total  expenditure  of  $3,787.04,  all  for  maintenance. 


APPROPRIATIONS. 

June  25,  1910  (river  and  harbor  act) $125,000 

Mar.  4.  1913  (river  and  liarbor  act) 60,000 

July  27, 1916  (river  and  harbor  act) 33,000 

Total 218,000 

Amount  contributed  by  the  city  of  Augusta,  Ga 185, 000 

Total 403,000 

Receipts  from  sales,  etc.,  $197. 


4.  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GA.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  Plant  of  P.  M.  Market,  consisting  of  launch,  work  boat,  and 
tools,  was  hired,  together  with  the  necessary  labor,  and  the  rock 
shoals  and  obstructions  were  removed  from  the  channel  between  the 
Augusta  Canal  Lock  and  the  Georgia-Carolina  Power  Dam,  which 
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resulted  in  clearing  a  channel  3  feet  deep  at  summer  low  water. 
There  was  expended  $1,735.80  for  the  rock-removal  work  above 
referred  to  and  $435  for  office  expenses,  superintendence,  and  con- 
tingencies, a  total  of  $2,170.80  for  new  work  and  $970  for  mainte- 
nance, including  office  expenses,  inspections,  supervision  of  traffic, 
and  the  use  of  water  by  power  plants,  making  a  grand  total  expended 
of  $3,140.80. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63cl  Cong.,  3d  sess.,  p.  552) $39,000 

Present  project: 

July  13,  1892  (river  and  harbor  act) $10,000 

Aug.  18,  1894  (river  and  harbor  act) 6,000 

June  3, 1896  (river  and  harbor  act) 3, 000 

Mar.  3,  1899  (river  and  harbor  act) 1,000 

Mar.  3, 1905  (river  and  harbor  act) 2, 000 

Mar.  2,  1907  (river  and  harbor  act) 3,000 

June  25,  1910  (river  and  harbor  act) 3,000 

July  25,  1912  (river  and  harbor  act) 3,000 

Mar.  4,  1913  (river  and  harbor  act) 3,470 

34,470 

Total 73,470 


5.  WATERWAY  BETWEEN  BEAUFORT,  S.  C,  AND  ST.  JOHNS  RIVER, 

FLA. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Government  dredges  were  operated  on  the  waterway  as  follows : 
The  pipe-line  dredge  Gveighton  10  months  and  the  pipe-line  dredge 
Augusta  1.5  months. 

Dredginff  done  by  Oovemment  dredges, 
[Cubic  yards  removed.] 


LocaUty. 

Creighton. 

Augusta. 

Total  cost. 

Unit  cost. 

Mud  River .T 

170,789 

$12,032.10 

1,515.00 

2,521.43  : 

17,780.46  1 

4,934.50 

$0,070 

Jekyir-reek    

5,790 
8,431 

.262 

Plantation  <^reek 

.290 

Riimsborn  f^rwJr .r- 

116,620 
39,770 

.153 

Back  River 

.122 

Total 

327,179 

14,221 

1 

' 

Tota  loost  Including  ordinary  and  extraordinary  repairs. 
Cost  per  cubic  yard 

$34,747.06 
$0,106 

$4,036.43 
$0,284 

38,783.49 
0.114 

In  addition  to  the  above,  the  U.  S.  snag  boat  No.  1  was  operated 
at  Generals  Cut  from  October  10,  1919,  to  November  5,  1919,  which 
resulted  in  the  improvement  of  the  entire  length  of  this  waterway 
by  the  removal  of  1,598  snags  and  764  stumps.  The  total  dredging 
during  the  fiscal  year  amounted  to  341,400  cubic  yards,  of  which 
39,770  cubic  yards  was  for  improvement  and  311,630  cubic  yards  was 
for  maintenance.    The  expenditures  for  new  work  were  as  follows : 
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Dredging,  $4,934.60;  snagging,  $975;  office  expenses,  burveys,  inspec- 
tions, etc.,  $90.50;  a  total  expenditure  of  $6,000.  The  expenditures 
for  maintenance  were  as  follows :  Dredging,  $33,848.99 ;  operation  of 
survey  and  insjjection  boats,  $8,918  29;  care  of  plant,  $2,394.36;  office 
expenses,  contingencies,  etc.,  $2,418.75;  a  total  expenditure  of 
$47,580.39. 


APPROPRIATIONS. 

The  total  amonnt  of  appropriations  made  for  the  Improvement  of 
Romerly  Marsh  and  Parsons  Cut,  Jekyl  Creek,  Skldaway  Nar- 
rows, and  inland  waterway  (as  shown  on  pp.  471,  538,  543,  553, 

and  555,  H.  Doc.  1491.  63d  Cong.,  3d  sess.)  amounted  to $425,608.77 

Amounts  included  in  Savannah  Harbor,  Ga $106,700.00 

Mar.  3,  1905  (allotted  Nov.  23,  1907) 8,000.00 

Mar.  3,  1905  (allotted  June  6.  1908) _• 1.000.00 

Mar.  2.  1907  (allotted  July  20,  1912) 7,000.00 

July  25,  1912  (river  and  harbor  act) 40,000.00 

Mar,  4,  1913  (allotted  Oct.  17,  1913) 8.83 

Mar.  4,  1913  (allotted  Feb.  8,  1915) 150.00 

Mar.  4,  1913  (river  and  harbor  act) 150,000.00 

Oct.  1,  1914  (sundry  civil  act) 51.000.00 

Mar.  4.  1915  (allotted) 7,500.00 

Mar.  4,  1915  (allotted  Feb.  19,  1916) 3.000.00 

July  27,  1916  (river  and  harbor  act) 43,  500. 00 

Aug.  8,  1917  (allotted  Oct.  23,  1917) 43,000.00 

Mar.  2,  1919  (river  and  harbor  act) 56,000.00 

June  5, 1920  (aUotted  June  15,  1920) 56, 000. 00 


572, 858. 83 


998. 467. 60 


Amount  contributed   by   Georgia  &  Florida   Steamboat  Co.   for 
Romerly  Marsh 5, 000. 00 

1, 003, 467. 60 
Returned  to  Treasury,  carried  to  surplus  fund  June  30,  1890 4, 434. 45 

Net  total 999,033. 15 

Receipts  from  sales,  etc.,  $8,073.31. 


SAPELO  AND  DARTEN  HARBORS,  COWHEAD  AND  SATILLA  RIVERS 
CLUB,  PLANTATION  AND  FANCY  BLUFF  CREEKS,  GA.,  AND  ST. 
MARYS  RIVER,  GA.  AND  FLA.     (GROUP  B.) 

6.  COWHEAD  RIVER,  GA.     (B.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations  and  no  expenditures.     No  further  re- 
ports will  be  submitted. 

APPROPRIATIONS. 

July  25,  1912  (river  and  harbor  act) $3,000.00 

Mar.  6,  1913  (funds  contributed  by  local  Interests)— *  2, 445.  79 

Total 5, 445.  79 

1  Tbere  was  returned  to  the  town  of  Tybee  an  unexpended  balance  of  $554.21  from  the 
original  contribation  of  $3,000. 
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7.  SAPELO  HARBOR,  GA.    (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations.    There  was  expended  for  office  expenses, 
inspections,  and  contingencies,  $1,350,  all  for  maintenance. 

APPROPRIATIONS. 

Present  project: 

June  25,  1910  (river  and  harbor  act) $10,000 

Feb.  27,  1911  (river  and  harbor  act) 11,000 

Mar.  4, 1915  (allotted  Apr.  2.1915) 2, 000 

Total 23, 000 


8.  D ARIEN  HARBOR,  GA.     ( B3. ) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations.    The  expenditures  were  $38.33,  for  office 
expenses,  all  for  maintenance. 

APPROPRIATIONS. 

Prior  to  existing  project  (see  H.  Doc.  No.  421,  57th  Cong.,  2d  sess., 

p.  249) $8,000.00 

Sept.  19,  1890 $25,000.00 

July  13. 1892 25, 000. 00 

Aug.  18,  1894 25,000.00 

June  3,  1896 20, 000. 00 

Mar.  3,  1899 10,  000. 00 

June  13,  1902  (allotted  Nov.  2,  1902) _'_ 24.000.00 

Apr.  28,  1904  (allotted  Nov.  23,  1904) 26,865.96 

June  25,  1910  (river  and  harbor  act) 10,000.00 

July  27,  1916  (river  and  harbor  act) 4.000.00 

Aug.  8,  1917  (allotted  Sept.  20,  1917) 2,500.00 

July  18,  1918  (allotted  Oct.  25,  1918) 2,000.00 

174. 865. 96 

Total 182, 365. 96 


9.  FANCY  BLUFF  CREEK,  GA.     (B4.) 
OPERATIONS  DURING  THE  FISOAL  TEAR. 

The  U.  S.  pipe-line  dredge  Angiista  was  operated  from  July  5  to 
July  14  in  dredging  1,005  linear  feet  of  the  channel  to  a  low-water 
depth  of  4  feet  and  a  width  of  50  feet,  which  resulted  in  the  removal 
of  2,367  cubic  yards  of  material  at  a  unit  cost  of  85.5  cents  and  a 
total  cost  of  $840.71.  There  was  expended  $74.14  for  office  expenses, 
surveys,  and  contingencies — a  grand  total  of  $914.85,  all  for  mainte- 
nance. 

APPROPRIATIONS. 

Mar.  4,  1913  (river  and  harbor  act) $8,000 

Mar.  4,  1915  (aUotnient  Apr.  2,  1915) 2,000 

Aug.  8, 1917  (aUotted  Sept.  20, 1917) 1,000 

Total 11,  OOO 
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10.  SATILLA  RIVER,  GA,     (B5.) 
OPERATIONS  DURING  THE  nSCAL  YEAR. 

The  U.  S.  snag  boat  No.  1  was  operated  from  July  10  to  August  10, 
1919,  in  snagging  7  miles  of  the  river  (mileage  52  to  59),  which  re- 
sulted in  the  removal  of  293  snags  and  58  stumps  from  the  channel 
and  416  overhanging  trees  from  the  banks,  at  a  cost  of  $738.37.  There 
was  expended  $694.18  for  office  expenses,  iospections,  contingencies, 
etc.,  a  grand  total  of  $1,432.56,  all*  for  maintenance. 


APPROPRIATIONS. 

July  25.  1912  (river  and  harbor  act) 110,000 

Mar.  4,  1913  (river  and  harbor  act) 10,000 

Aug.  8,  1917  (allotted  Oct.  2,  1917) 2,000 

July  18,  1918  (allotted  Oct.  25,  1918) 2,000 

Total 24, 000 

Transferred  under  authority  of  river  and  harbor  act  of  Mar.  4,  1915 8, 0(X) 

Net  total 16,000 

Receipts  from  sales,  etc.,  $85.75. 


.       11.  ST.  MARYS  RIVER,  GA.,  AND  FLA.     (B6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  XJ.  S.  snag  boat  No.  1  was  operated  from  August  17  to  October 
1, 1919,  in  snagging  46  miles  of  the  river  from  mileage  62  to  mileage 
16,  which  resulted  in  the  removal  of  626  snags  and  37  stumps  from 
the  channel  and  513  overhanging  trees  from  the  banks,  at  a  cost  of 
$1JL21.37. 

The  U.  S.  pipe-line  dredge  Creighton  was  operated  from  May  8  to 
May  17,  1920,  in  dredging  the  shoal  at  Devils  Elbow,  mileage  7,  for 
a  di^ance  of  470  linear  feet  and  to  depth  of  16  feet  at  mean  low 
water  and  a  width  of  120  feet,  which  resulted  in  the  removal  of  6,225 
cubic  yards  of  material  at  a  unit  cost  of  32.6  cents  and  a  total  cost 
of  $2,029.73.  There  was  also  expended  $3,311.41  for  office  expenses, 
repairs  to  plant,  surveys,  contingencies,  etc.;  a  grand  total  oi 
$6,462.51,  all  for  maintenance. 


APPROPRIATIONS. 

July  25,  1912  (river  and  harbor  act) $19,450 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 3,(X)0 

Aug.  8. 1917  (allotted  Oct.  2,  1917) 7,000 

Total 29, 450 
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ALTAMAHA,  OCONEE,  AND  OCMULGEB  RIVERS.  GA.  (GROUP  O.) 

12.  ALTAMAHA  RIVER,  GA.     (01.)* 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  snag  boat  No,  1  was  operated  from  November  6, 1919,  to 
December  17,  1919,  in  snagging  32  miles  of  the  river  between  the 
Atlantic  Coast  Line  Railway  and  the  Seaboard  Air  Line  Bailway 
bridges,  which  resulted  in  the  removal  of  750  snags  and  60  stumps 
from  the  channel  and  44  overhanging  trees  from  the  banks  at  a  cost 
of  $1,052.51.  There  was  expended  $1,896.56  for  care  and  maintenance 
of  floating  plant  and  $848.04  for  office  expenses,  surveys,  gauge  read- 
ing, etc.,  a  grand  total  of  $3,797.11,  all  for  maintenance. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  (13(1  Cong.,  3d  seas.,  p.  396)  —  $203, 000.  00 

Present  project : 

July  25,  1912  (allotted  Sept.  3, 1912) $9,000.00 

July  25,  1912  (allotted  Apr.  2,  1913) 775. 00 

Mar.  4, 1913  (allotted  Dec.  26, 1913) 4, 000,00 

Mar.  4, 1913  (allotted  Feb.  20,  1914) 4, 000. 00 

Mar.  4, 1913  (allotted  May  11, 3914) 4, 000. 00 

Oct.  2,  1914  (allotted  Oct.  17,  1914) 15,000.00 

Mar.  4, 1915  (allotted  Apr.  24,  1915) 20,000.00 

July  27, 1916  (allotted  Aug.  21, 1916 ;  May,  1917) 5, 000. 00- 

Aug.  8, 1917  (allotted  Sept.  22, 1917) 5, 000.  00 

July  18, 1918  (allotted  Sept.  16, 1918) 5, 000.00 

Mar.  2, 1919  (allotted  Mar.  31, 1919) 5,000.00 

^fune  5, 1920  (allotted  June  15. 1920) 7, 000. 00 

83,  775. 00 

•Total 286, 775. 00 

Mar.  2, 1919  (reallotteil  Mar.  22,  1920,  to  Ocmulsee  lllver) 1,600.00 

Net  total 285. 175.00 

Receipts  from  sales,  etc.,  $172.76. 


13.  OCONEE  RIVER,  GA.     (02.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations.  There  was  expended  $4,"930.24  for  care 
and  maintenance  of  floating  plant,  inspections,  contingencies,  etc.,  a 
grand  total  of  $4,930.24,  all  for  maintenance. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491, 63d  Cong.,  3d  sess.,  p.  512)  __  $254.  750.  00 

Existing  project : 

July  25, 1012  (allotted  Sept.  3. 1912). $7,000 

July  25, 1912  (allotted  Apr.  2, 1913) 1, 000 

Mar.  4, 1913  (allotted  Apr.  22, 1913) $11,000 
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Bxlstlag  project — Ck)ntinued. 
Less  reallotment — 

Mar.  4. 1913-r)ec.  26, 1913 $2, 000 

Mar.  4, 1913-Feb.  20, 1914 4, 000 

Mar.  4, 1913-May  11, 1914 2, 000 


$8,000 

$3,000 

Oct.  2, 1913  (allotted  Oct.  17, 1914) :. 10,000 

Mar.  4, 1915  (allotted  Apr.  24,  1915) 10,000 

July  27, 1916  (allotted  Auff.  21,  1916,  and  May,  1917) 15, 000 

Aug.  8, 1917  (allottodSept.  22, 1917) . 10,000 

July  18, 1918  (allotted  Sept.  16, 1918) 10,000 

Mar.  2, 1919  (allotted  Mar.  31, 1919) 10, 000 

June  5, 1920  (allotted  June  15, 1920) 12, 000 


$88, 000.  00 


Total 342,  750. 00 

Transferred  from  Ocmulgee  River (),(KK).  (X) 


Total ^ 348,  7."1()  00 

Mar.  2, 1919  (reallotted  Mar.  22, 1920,  to  Ocmulgee  River) 4,CK)0.  00 


Net  total 344,  750. 00 

Receipts  from  sales,  etc.,  $913.45. 


14.  OCMULGEE  RIVER,  GA.     (CS.) 
OI'ERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  snag  boat  Oconee  was  operated  from  July  1,  1919,  to 
January  1,  1920,  in  snagging  the  river  between  mileage  10.5  and  149, 
where  most  needed ;  during  which  period  this  snag  boat  was  engaged 
at  different  times  in  towing  Government  plant  over  this  waterway. 

The  above  snagging  work  resulted  in  clearing  60  miles  of  the  river 
by  the  removal  of  598  snags  and  54  stumps  from  the  channel  and  604 
overhanging  trees  from  the  banks  at  a  cost  of  $10,622.86. 

The  U.  S.  snag  boat  No.  1  was  operated  from  December  17,  1919, 
to  June  30, 1920,  in  snagging  67.5  miles  of  the  river  between  mileage 
204  and  136.5,  which  resulted  in  the  removal  of  804  snags  and  36 
stumps  from  the  channel,  and  l;j215  overhanging  trees  from  the  banks 
at  a  cost  of  $2,469.86.  The  U.  S.  derrick  boat  Sapelo  improved  3  rock 
shoals  at  mileage  138.8,  139.25,  and  137.8,  which  is  just  above  Haw- 
kinsviUe,  at  a  depth  of  4  feet  at  summer  low  water  and  a  width  of  80 
feet  by  the  removal  of  4,313  cubic  yards  of  rock  and  5,480  cubic  yards 
of  sand  and  mud.  Contraction  work  was  constructed  at  each  of  these 
shoals  with  the  rock  excavated.  The  cost  per  cubic  yard  for  the  above 
work  was  97.3  cents  and  the  total  cost  was  $9,626.98.  There  was  ex- 
pended for  new  work,  the  above  improvement  of  rock  shoals,  which 
amounted  to  $9,526.98,  and  $465.02  for  oflSce  expenses,  surveys,  con- 
tingencies, etc..  a  total  expenditure  of  $9,992  for  new  work.  There 
was  expended  lor  maintenance,  the  cost  of  snagging  operations  above 
referred  to,  which  amounted  to  $13,092.72  and  $9,273.53  for  office  ex- 
penses, surveys,  and  care  and  maintenance  of  floating  plant,  a  total 
expenditure  of  $22,366.25  for  maintenance. 
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APFKOPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  512)  ___  $421, 500 
Present  project: 

July  25,  1912  (allotted  Sept.  3,  1912) $20,000 

July  25, 1912  (allotted  Apr.  2,  1913) 2,225 

Mar..  4.  1913  (allotted  Apr.  22,  1913) $29,000 

Less  reallotment — 

Mar.  4.  1913-Dec.  26,  1913 $2,000 

Mar.  4,  1913-May  11,  1914 2,000 

4,000 

25,000 

Oct  2, 1914  (allotted  Oct.  17,  1914) 15,000 

Mar.  4,  1915  (allotted  Apr.  24,  1915) 10,000 

July  27,  1916  (allotted  Aug.  21,  1916,  and  May,  1917) 40, 000 

Aug.  8,  1917  (allotted  Sept  22,  1917) 25,000 

July  18, 1918  (allotted  Sept  16, 1918) 25,000 

Mar.  2,  1919  (allotted  Mar.  31,  1919) 20,000 

June  5,  1920  (allotted  June  15,  1920) 7,000 


Transferred  from*  Altamaha  and  Oconee  Rivers. 


189,225 
5,600 


Total 616, 325 

Aug.  8, 1917  (reallotted  July  22,  1918,  to  Oconee  River) 6,000 


Net  total 610. 325 

Receipts  from  sales,  etc.,  $4,059.76. 


15.  BRUNSWICK  HARBOR,  GA. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  seagoing  dredge  Savannah  was  operated  from  November 
10, 1919,  to  March  30,  1920.  A  contract  was  entered  into  with  J.  W. 
Fitzgerald  on  November  6,  1919,  for  dredging  in  Academy  Creek, 
and  because  no  dredging  had  been  done  under  this  contract  at  the 
date  fixed  for  completion,  the  U.  S.  pipe-line  aredge  Creighton  was 

Sut  on  this  work,  as  authorized,  and  operated  from  May  25,  1920,  to 
une  30,  192Q. 

Dredging  done  by  Government  dredges, 
[Cubic  yards  removed.] 


LocaUty. 

Savannah. 

185,497 

96,405 

8,338 

31,802 

Creighton. 

Total. 

Bar      

185,497 
96,406 
8,338 
31,602 

Brunswick  Point     

Lower  Turtle  River 

TlDDer  Turtle  River     

Acftdemv  f!rfl*k,  ^-, 

32,350 

32,350 

Total 

321,842 

32,350 

354,192 

Total  cost  Including  ordfniury  and  AXtniArdinAry  repftirs. , 

$71,951.64 
SO.  223 

S3, 913. 67 
SO.  121 

$75,865.21 
10.214 

Cost  oer  cubic  vara. 

The  dredging  during  the  fiscal  year  was  entirely  for  maintenance. 
The  river  and  harbor  act  of  March  2,  1919,  which  modified  this 
project  to  provide  increased  dimensions  of  the  channel,  appropriated 
$500,000  for  this  work,  but,  due  to  the  last  paragraph  of  section  1  of 
the  above  river  and  harbor  act,  which  provided  that  no  new  work 
should  be  undertaken  on  any  new  project  adopted  by  such  act  if  the 
same  could  not  be  completed  at  a  cost  of  less  than  40  per  cent  in  excess 
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of  the  estimate  of  cost  in  the  project  document,  this  money  was  with- 
held until  the  above  section  of  the  river  and  harbor  act  of  March  2, 
1919,  was  repealed  by  the  river  and  harbor  act  approved  June  5, 1920. 
Therefore  no  improvement  work  has  been  done  on  the  modification 
of  the  project  adopted  by  the  river  and  harbor  act  of  March  2,  1919^ 
The  expenditures  for  maintenance  were  as  follows : 

Dredging  $75,865.21;  operation  of  survey  and  inspection  boats, 
$3,916.53 ;  oflSce  expenses,  inspections  and  contingencies,  etc.,  $9,588.42, 
a  grand  total  of  $89,370.16,  all  for  maintenance. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  415)—    $710, 000 
Present  project:  ^ 

Mar.  2,  1907  (river  and  harbor  act) $146,650 

Mar.  27,  1908  (sundry  civil  act) 303, 000 

Mar.  4,  1909  (sundry  civil  act) 47,000 

June  25,  1910  (river  and  harbor  act) 50,000 

Feb.  27,  1911  (river  and  harbor  act) 60.000 

July  25,  1912  (river  and  harbor  act)—. 33,250 

Mar.  4,  1913  (river  and  harbor  act) 33,250 

Oct.  2,  1914  (allotment) 25,000 

Mar.  4.  1915  (allotment) 30,000 

July  27,  1916  (river  and  harbor  act) 36,250 

Aug.  8,  1917  (river  and  harbor  act) 33,250 

July  18, 1918  (river  and  harbor  act) 20, 000     ' 

Mar.  2,  1919  (river  and  harbor  act) 530,000 

Mar.  4,  1915  (allotted  Dec.  9,  1919) 55,000 

1, 402, 650 

Total 2, 112, 650 

Receipts  from  sales,  etc.,  $97.62. 


16.  FERNANDINA  HARBOR,  FLA.,  AND  CUMBERLAND  SOUND,  GA. 

AND  FLA. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations.  There  was  expended  $6,260.49  for  care 
of  property,  inspections,  oflSice  expenses,  contingencies,  etc.,  all  for 
maintenance. 

APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Gong.,  3d  sess.,  pp. 
439  and  450) ?932,500 

Present  project: 

June  3,  1896 $5, 000 

June  4,  1897 . 350, 000 

July  19,  1897 50,000 

July  1,  1898 450. 000 

Mar.  3,  1899 400, 000 

Mar.  8,  1901 200, 000 

June  28,  1902 400,000 

Mar.  3,  1903 400, 000 

Apr.  28,  1904 55, 000 

Mar.  3,  1906  (river  and  harbor  act) 30,000 

Mar.  3,  1905  (sunary  civU  act) 1 40,000 

Mar.  2, 1907  (river  and  harbor  act) 75, 000 

Mar.  2, 1907  (river  and  harbor  act) 115, 000 

9030— ENQ 1920— FT  2 15 
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Present  project — Continiied. 

Mar.  8,  190G  (allotted  Mar.  24,  1900,  from  emergency 

appropriations) $20, 000 

June  25,  1910  (river  and  liarbor  act) 45, 000 

Feb.  27,  1911  (river  and  harbor  act) 25,000 

July  25, 1912  (river  and  harbor  act) 15,000 

Mar.  4,  1913  (river  and  harbor  act) 40,000 

$2,715,000 

Total - 3, 647, 500 

Receipts  from  sales,  etc.,  $29.40. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  JACKSONVILLE, 

FLA,,  DISTRICT. 


REPORT  OF  LIEUT,  COL,  W,  J.  BARDEN,  CORPS  OF  ENGINEERS. 


IMPROVEMENTS. 

[The  letters  and  figures  in  jtarenthefies  after  the  titles  indicate  the  group  and  the  numer- 
ical order  in  the  group  to  which  the  respective  improvements  belong  for  purposes  of 


appropriation.] 

1.  St  Johns  River,  Fla.,  Jack- 

sonville to  the  ocean  (Al). 

2.  St  Johns  River,  FUu,  Jack- 

sonville to  Palatka  (A2)^ 

3.  St  Johns  River,  Fla.,  Palatka 

to  Lake  Harney  (AS) . 

4.  Lake   Crescent    and    Dunns 
Creek,  Fla.   (A4) 


Paga. 
2818 
2816 
2317 
2317 


Page. 

14.  Sarasota  Bay,  Fla.  (C5) 2325 

15.  Clearwater  Harbor  and  Boca 

Ceiga  Bay,  Fla.  (06) 2326 

16.  Anclote  River,  Fla.  (C7) 2326 

17.  Crystal  River,  Fla.  (C8) 2327 

18.  Withlacoochee    River,    Fla. 

(C9) 2327 

19.  Suwannee  River,  Fla.  (CIO)-  2828 

20.  Tampa  Bay.  Fla.  (Dl) 2328 

!n..  Tampa  and  Hillsboro  Bays, 

Fla.  (D2)- 


2329 
2880 
2331 


5.  Oklawaha  River,  Fla.  (A6).  2318 

6.  Indian  River,  Fla.  (Bl) 2319 

7.  St  Lucie  Inlet,  Fla.  (B2) 2320 

8.  Harbor  at  Miami  (Biscayne 

Bay),  Fla.  (B3) 2320 

9.  Harbor  at  Key   West,   Fla. 

(B4) 2821 

10.  Kissimmee  River,  Fla.  (CU).  2322 

11.  Caloosahatchee    River,    Fla. 

(C2) 2323 

12.  Orange  River,  Fla.  (08) 2324 

13.  Charlotte  Harbor,  Fla.  (04).  2324 

FOB  DESCSIFTION  OF  IMPB0VEMENT8  IN  THIS  DISTRICT,  SEE  PAGES  745  TO   824. 

ST.  JOHNS  RIVER,  FLA.,  JACKSONVILLE  TO  THE  OCEAN,  JACKSON- 
VILLE TO  PALATKA,  AND  PALATKA  TO  LAKE  HARNEY,  LAKE  CRES- 
CENT AND  DUNNS  CREEK,  AND  OKLAWAHA  RIVER,  FLA.  (GROUP 
A.) 

1.  ST.  JOHNS  RIVER,  FLA.,  JACKSONVILLE  TO  THE  OCEAN. 


22.  Hillsboro  River,  Fla.  (D3)  — 
28.  Manatee  River,  Fla.  (D4) 

24.  Harbor    at    St.    Petersburg, 

Fla.  (D5) 2881 

25.  Removing    the    water    hya- 

cinth from  navigable  wa- 
ters In  the  State  of 
Florida 2332 


(Al.) 


OPERATIONS  DURING  THE  FISCAL  TEAR, 


Work  with  the  U.  S.  pipe-line  dredge  Major  J,  C.  Mallery]  in 
progress  at  the  close  of  the  last  fiscal  year,  was  continued  throughout 
this  fiscal  year,  except  at  such  times  as  the  dredge  was  undergoing 
repairs.  The  localities  where  dredging  was  done  and  the  wofk  ac- 
complished at  each  locality  are  tabulated  as  follows : 


Locality. 

Distance 

above 

entrance. 

Depth 
dredged. 

Width 
dredged. 

L»gth 
dredged. 

Material 
removed. 

Mile  Point  Cut 

MUet 

1 

10 

n 

12i 

14 
21 
25 

Feei. 
32 
32 
33 
33 
31 
31 
31 
32 
30 
30 

Feet. 
300 
300 
150 
200 
150 
150 
300 
150 
300 
150 

Feet. 

592 

4,833 

8,225 

780 

8,720 

10,679 

4,080 

3,610 

1,365 

190 

Cu.  yds. 
15  554 

White  Sliells  Cut 

121*240 

Fulton  Cut 

24l'044 

Clapboard  Cut 

19^288 
200,968 
244,483 
44,608 
69,978 
291 
964 

Browns  Creek  Cut 

St.  Charles  Creek  Cut 

New  Berlin  Cut 

TlATnMt  PfriptO^t , 

SfT  miA  rimftir  niit 

ArUngton  C»it 

Total 

43,074 

958,418 



*J»19 
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As  a  result  of  this  work  project  depth  was  restored  for  widths  of 
300  feet  in  the  bend  at  Mile  Point  Cut,  300  feet  at  thp  upper  end  of 
and  full  width  in  the  bend  at  White  Shells  C«t,  160  feet  in  Fulton 
Cut,  200  feet  in  Clapboard  Cut,  150  feet  in  Brown  Creek  Cut,  and 
full  width  in  St.  Charles  Creek,  New  Berlin,  and  Dames  Point  Cuts. 
At  Six  Mile  Creek  Cut  project  depth  and  width  was  obtained  over 
the  uncompleted  portion  and  at  Arlington  Cut  project  depth  over 
an  area,  150  feet  wide  and  190  feet  long  was  obtained.  The  dredge 
was  withdrawn  from  the  work  from  October  3  to  November  4  to 
have  new  ladder  trunnions  installed  to  clean  bottom  and  make  minor 
repairs,  at  a  cost  of  $6,015.09,  and  on  December  15,  February  4 
and  5,  May  22,  and  June  3  to  install  new  spuds.  Kepairs  during 
the  year  to  the  tugboat  Fulton^  tender  to  this  dredge,  cost  $3,230.74. 
The  total  field  cost  of  this  work,  including  repairs  to  dredge  and 
attendant  plant,  was  $140,568.69,  of  which  $2,778.27  was  for  new 
work  at  Six  Mile  Creek  and  Arlington  Cuts.  The  field  cost  per 
cubic  yard  dredged  was  14.67  cents.  The  proportionate  part  of 
office  expenses,  superintendence,  and  inspection,  and  of  the  cost 
of  operating  the  U.  S.  inspection  boat  Captain  J.  J,  Meyler  and  inci- 
dentals was  $24,177.62,  making  the  total  cost  of  the  work  by  this 
dredge  $164,746.21,  or  17.19  cents  per  cubic  yard. 

Work  with  the  U.  S.  hopper  dredge  Key  West  was  resumed  July 
9, 1919,  after  the  completion  of  the  extraordinary  repairs  which  were 
in  progress  at  the  beginning  of  the  fiscal  year,  and  continued  through- 
out the  remainder  of  the  year,  except  when  the  dredge  was  with- 
drawn for  further  extraordinary  repairs  to  boilers,  July  23,  1919, 
to  August  7,  1919,  for  repairs  to  stern  bearing  and  cleaning  bottom 
February  26,  1920,  to  March  8,  1920,  and  for  work  on  drag  engine 
and  renewing  pipe  to  bilge  May  6, 1920,  to  May  11, 1920.  During  the 
year  there  was  removed  366,860  cubic  yards  of  soft  material,  of  which 
76,667  cubic  yards  was  from  bar  cut*  65,276  cubic  yards  from  jetty 
cut,  63,724  cubic  yards  from  Ward  Bank  widening,  109,136  cubic  yarcb 
from  Ward  Bank  Cut,  and  52,157  cubic  yards  from  Mayport  Cut. 
The  result  of  this  work  was  the  restoring  of  project  depth  for  full 
width  in  bar  cut,  some  improvement  in  the  alignment  of  the  channel 
at  the  bend  between  the  Wards  Bank  channel  and  jetty  channel, 
and  the  maintenance  of  a  depth  of  28  feet  at  the  lower  end  of  Ward 
Bank  and  in  Mayport  Cuts.  The  cost  of  repairs  to  the  dredge 
amounted  to  $8,049.67  and  the  cost  of  repairs  to  coal  barge  amounted 
to  $114.96.  The  total  field  cost  of  the  work,  including  repairs  to 
dredge  and  attendant  plant,  was  $68,615.70,  all  of  which  was  for 
maintenance.  The  field  cost  per  cubic  yard  dredged  was  18.7  cents. 
The  proportionate  part  of  office  expenses,  superintendence  and  inspec- 
tion, and  of  the  cost  of  operating  the  U.  S.  inspection  boat  Captain 
J.  J.  Meyler,  and  $5,021.49  expended  for  extraordmai^  repairs  in 
June,  1919,  and  $17,900  expended  for  reimbursing  Key  West  Harbor 
and  Tampa  Bay  appropriations  for  rent  of  dredge  and  for  funds 
expended  in  extraordinary  repairs,  was  $33,652.39,  makmg  the  total 
cost  of  the  work  by  this  dredge  $102,268.08,  or  27.88  cents  per 

Work  under  the  contract  with  Roderick  G.  Ross,  dated  September 
2,  1919,  for  extending  the  north  jetty  shoreward,  to  stop  the  scour 
which  was  assuming  dangerous  proportions,  began  December  10, 
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1919,  and  was  completed  May  5,  1920.  Under  this  contract  2,550.8 
cubic  yards  of  material,  at  75  cents  per  yard,  was  removed  from  the 
site  oi  the  work  in  gradinff,  and  4,997.88  tons  of  stone,  at  $6.75  per 
ton,  were  placed  in  the  work.  The  extension  was  1,200  leet  in  length, 
with  a  crest  width  of  7  feet  and  a  height  of  12  feet  above  mean  low 
water,  except  at  the  inner  end,  where  it  sloped  upward  to  16  feet. 
The  cost  of  this  work  was  $35,576.80  ($35,648.80.  less  $72  for  inspec- 
tion due  to  extension  of  contract) ,  with  an  additional  cost  of  $1,565.88 
for  superintendence  inspection  and  incidentals. 

Work  under  the  contract  with  P.  Sanford  Ross.  (Inc.),  dated 
August  19,  1919,  for  excavating  and  removing  rock  and  other  ma- 
terial from  Druinmond  Creek  Cut  (19  miles  above  the  entrance),  and 
depositing  the  dredged  material  in  shipyard  training  wall  (9J  miles 
above  the  entrance),  began  November  1,  1919,  and  was  completed 
May  14',  1920.  Under  this  contract  there  was  removed  to  a  depth  of 
30  feet  mean  low  water  8,599.8  cubic  yards  of  material,  and  to  depths 
between  30  and  31  feet  11^85.9  cubic  yards  of  material,  at  the  con- 
tract price  of  $5.78  per  cuoic  yard.  The  result  of  this  work  was  the 
completion  of  the  channel  through  this  part  of  Drummond  Creek  cut 
to  project  dimensions  and  the  extension  of  shipyard  training  wall 
350  feet.  The  cost  was  $114,939.35,  with  an  additional  cost  of 
$3^87.13  for  superintendence  and  inspection. 

The  U.  S.  inspection  boat  Captain  J.  J.  Meyler  was  undergoing 
repairs  to  hull  and  machinery  from  April  1  to  14,  1920,  which  witL 
renewals  during  the  year  amounted  to  $3,357.55.  This  amount  and 
the  operating  costs  were  absorbed  in  the  operating  costs  of  the 
dredges  MaUery  and  Key  West, 

There  was  expended  $7,186.71  for  1,138.75  tons  of  coal,  which  is 
stored  and  reserved  for  use  by  the  dredges  during  the  coming  winter. 

The  total  expenditure  on  this  project,  exclusive  of  receipts  from 
sales,  was  $429,870.16,  of  which  $121,304.75  was  for  new  work  and 
$308,565.41  was  for  maintenance. 

CONTRACTS  IN  FORCE. 

Contractor:  Standard  American  Dredging  Co.,  Oakland,  Calif. 

Amount  and  character  of  material  and  price  per  unit:  Removing  approxi- 
mately 180,000  cubic  yards  of  original  material,  at  $0,978  per  cubic  yard,  meas- 
ured in  place,  and  12  cents  per  cubic  yard,  place  measurement,  for  filled  ma- 
terial ;  one-half  price  for  material  removed  not  over  1  foot  below  required  depth. 

Date  of  approval :  September  7,  1915. 

Date  of  beginning  work :  December  15,  1915 ;  waived  for  a  reasonable  period 
December  11,  1915. 

Date  of  expiration :  About  February  5,  1917,  waived  for  a  reasonable  period 
February  5,  1917. 

Percentage  of  completion:  96. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  543) __  $4, 055, 089. 02 

Present  project: 

Mar.  2,  1907 371,500.00 

June  25, 1910 415, 000. 00 

Feb.  27,  1911 425,000.00 

July  25,  1912 300. 000. 00 

Aug.  24, 1912  (sundry  civil  act) 350, 000. 00 
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Present  project — Ck)ntinued. 

Mar.  4,  1913 $550,000.00 

Mar.  4,  1913  (allotted) 109.50 

June  23, 1913  <sundry  civil  act) . 150, 000. 00 

Oct.  2,  1914  (allotted) 217.000.00 

Mar.  4,  1915  (allotted) 495,400.00 

July  27,  1916 300,000.00 

Aug.  8,  1917 330,000.00 

Mar.  2,  1919 233.000.00 

June  5,  1920  (allotted) 315,000.00 

Total  of  appropriations 8,507,098.52 

Returned  to  surplus  fund  of  Treasury 827. 17 

Net  total 8,  506, 271. 35 

Receipts  from  sales,  rent  of  dredpes,  etc..  previous  projects,  $3,(X)9.50 ;  present 
project,  $145,447.48 ;  total,  $148,456.88. 


2.  ST.  JOHNS  RIVER.  FLA.,  JACKSONVILLE  TO  PALATKA.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredge  Sarasota  left  Indian  River  July  13,  1919, 
and  proceeded  to  Deep  Creek,  arriving  there  July  26,  1919.  Work 
with  hired  labor  and  this  dredge  began  at  Deep  Creek  July  28  and 
continued  to  November  22,  except  for  the  period  September  3(X- 
November  3.  The  work  accomplished  resulted  in  completing  a  chan- 
nel of  project  depth  and  width  for  a  length  of  4,800  feet  across  the 
bar  at  the  entrance,  by  the  removal  of  39,440  cubic  yards  of  soft  ma- 
terial; in  clearing  the  channel  between  the  entrance  and  Hastings 
Landing  of  39  snags  and  logs  and  38  overhanging  trees ;  in  easing  the 
turn  in  the  channel  at  the  point  below  Hastings  Landing  by  the  re- 
moval of  3,273  cubic  yards  of  soft  material,  roots,  and  portions  of 
logs ;  in  clearing  the  right  of  way  for  the  two  cut-offs,  of  standing 
trees  and  logs  and  in  the  removal,  from  the  lower  one  oi  the  two  cut- 
offs, of  1,248  cubic  yards  of  soft  material,  roots,  and  portions  of  lom. 
Work  ceased  November  22, 1919,  as  the  funds  available  were  not  suffi- 
cient to  remove  the  material  in  the  cut-offs,  which  consisted  of  sub- 
merged logs  and  roots  extending  to  and  below  the  project  depth,  and 
to  return  the  dredge  to  Indian  Kiver. 

The  field  cost  of  the  work  was :  Dredging  the  channel  across  the 
bar,  $5,454.72,  or  13.83  cents  per  cubic  yard ;  removing  snags  and  cut- 
ting overhanging  trees,  $1,401.62;  dredging  point  to  ease  turn,  $1,- 
183.20,  or  36.15  cents  per  cubic  yard ;  clearing  and  blasting  (incom- 
plete) right  of  way  for  cut-offs,  $1,661.46 ;  dredging  cut-offs  $1,865.63, 
or  $1.49^  per  cubic  yard;  and  office  expenses  and  supervision,  $930.68. 
Included  m  these  costs  are  $2,704.40  for  rental  of  dredge  Sarasota  and 
tender  Yhor^  and  $2^58.18  for  towing  the  dredge  from  and  back  to 
the  Indian  River.  The  dredge  Sarasota  returned  to  Indian  River, 
Fla.,  November  21,  1919,  after  working  85  days  and  being  en  route 
31  days  to  and  from  Indian  River. 

The  total  amount  expended  on  this  project  during  the  fiscal  year 
was  $12,497.21. 


OONTRAOTS  IN  FORGE. 

None. 
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Mar.  3,  1899 W.  060 

June  13,  1902 30,000 

Mar.  3, 1906 25, 000 

Mar.  3, 1905  (emergency  allot- 
ment)    3,000 

Mar.  2,  1907 25,000 

Mar.  3,  1909  (emergency  allot- 
ment)    8, 640 

Jnne  25. 1910 32. 400 

Jnly  25.  1912 15,080 


Mar.  4, 1918 $19, 000 

Oct.  2,  1914  (allotment) 5, 000 

Mar.  4,  1915  (allotment) 10,000 

July  27,  1916 16,000 

Mar.  2, 1919 9, 000 

Mar.  2, 1919  (aUotted  Sept  20, 

1919) 8, 500 

Total 242, 140 

Receipts  from  sales,  $140. 


3.  ST.  JOHNS  RIVER,  FLA.,  PATjVTKA  TO  LAKE  HARNEY.   (A3.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  was  done  on  the  improvement  during  the  fiscal  year,  as 
the  fmids  available  were  insufficient  to  accomplish  any  effective  work. 

The  expenditures  were  for  examinations,  gage  readings,  collecting 
commercial  statistics,  and  incidentals.  The  total  expenditure  was 
$202.58,  all  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  544) $55, 838. 00 

Present  project: 

June  25, 1910 $32, 400. 00 

Feb.  27, 1911 30, 000. 00 

July  25, 1912 25. 000. 00 

Mar.  4, 1913 42, 200.  00 

Oct.  2, 1914  (allotted) 5, 000. 00 

Mar.  4, 1915  (allotted) 10, 000. 00 

July  27, 1916 16, 000. 00 

160, 600. 00 

Total  of  appropriations 216, 438. 00 

Carried  to  surplus  fund  of  Treasury , 304. 29 

Net  total 216, 133. 71 

Beceipts  fh>m  sales  and  rent  of  dredge,  $399.90. 


4.  T.AKTO  CRESCENT  AND  DUNNS  CREEK,  FLA,     (A4.) 
OPERATIONS  DURING  THE  FISCAIi  TEAR. 

The  U.  S.  dredge  Sarasota  left  Deep  Creek,  Fla.,  September  30  and 
arrived  at  Liake  Crescent  October  2.  Work  with  hired  labor  and  this 
dredge  was  done  from  October  3  to  22  in  dredging  the  cut  at  the 
entrance  to  Lake  Crescent  and  from  October  22  to  November  1  in 
removing^sna^  and  overhanging  trees  from  the  channel  of  Dunns 
Creek.    The  dredge  returned  to  Deep  Creek  November  3.    Project 
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dimensions  were  restored  in  the  cut  at  the  entrance  to  Crescent  Lake  ^ 
by  the  removal  of  12,714  cubic  yards  of  soft  material  and  24  snags  and ' 
125  overhanging  trees  were  removed  from  Dunns  Creek.  The  total 
amount  expended  on  this  project  during  the  fiscal  year  was  $3,641.52, 
of  which  $^1,853.20  was  tor  dredging,  $1,314.03  was  for  removing 
snags  and  cutting  trees,  and  $474.29  was  for  oflSice  expenses,  superin- 
tendence, and  contingencies.  The  cost  of  towing,  $692.64,  is  absorbed 
in  and  proportioned  to  the  items  for  dredging  and  snagging.  The 
field  cost  per  cubic  yard  of  material  removed  in  dredging  was  $0.1457 
per  cubic  yard.  j 

CONTRACTS  IN  FORCE. 

None. 

APPROPRIATIONS. 
Mar.  4,  1913 $25, 000 


5.  OKLAV^AHA  RIVER,  FLA.     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Surveys  and  borings  were  made  at  the  site  of  the  proposed  lock  and 
dam  at  Moss  Bluff  and  plans  therefor  prepared.  Preliminary  steps 
were  also  taken  to  secure  the  necessary  land.  The  total  amount  ex- 
pended, including  supervision  and  oflSice  expenses,  was  $2,443.33. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Gong.,  3d  sess.,  p.  516) $10,000.00 

Present  project: 

Sept.  19,  1890 $10,000.00 

July  13.  1892 1,000.00 

Aug.  18,  1894 3,000.00 

June  3,  1896 3, 000. 00 

Mar.  3,  1899 l 3, 000. 00 

June  13,  1902 2, 000. 00 

Mar.  3,  1905 2,000.00 

Mar.  2,  1907 15, 000. 00 

Mar.  3,  1909 4, 000. 00 

June  25,  1910 20,  710. 00 

July  25, 1912 15, 000. 00 

July  27,  1916 10, 000. 00 

Aug.  8,  1917 5, 000. 00 

Mar.  2,  1919 95, 000. 00 


188,710.00 


Total  of  appropriations 198,710.00 

Returned  to  the  surplus  fund  of  the  Treasury 6, 088. 05 

Net  total 192, 621.95 

Receipts  from  sales,  etc,  $18.90. 
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INpiAN  RIVER,  ST.  LUCIE  INLET,  MIAMI  HARBOR  (BISCAYNE  BAY), 
AND  HARBOR  AT  KEY  WEST,  FLA.     (GROUP  B.) 

6.  INDIAN  RIVER,  FLA.     (Bl.) 
OPERATIONS  DURING  THE  FISCAL  YEAR.  ' 

Work  with  hired  labor  and  the  U.  S.  dredge  Sarasota^  in  process 
at  the  close  of  the  last  fiscal  year,  continued  in  Viking_Cut  to  July 
12,  1919,  when  the  dredge  left  for  St.  Johns  River,  Fla.  Project 
depth  and  width  was  restored  for  a  length  of  1,375  feet  by  the  re- 
moval of  6,993  cubic  yards  of  soft  material,  at  a  field  cost  of  $963.43, 
or  13.78  cents  per  cubic  yard.  The  proportionate  cost  of  return- 
ing the  dredge  and  launch  Yhor  to  the  west  coast  of  the  State  was 
$707.40.  The  total  expended  on  this  project  during  the  fiscal  year 
was  $7,101.81,  the  greater  part  of  this  being  for  obligations  incurred 
during  the  preceding  year. 

CONTRACTS  IN  FOBOB. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  Oong.,  3d  sess.,  p.  469) ?6,500.00 

Present  project: 

July   13,  1892    (between  Goat   Creek  and   Jupiter 

Inlet) $15, 000. 00 

Aug.  18. 1894  (for  Negro  Cut,  Indian  River  Inlet)—  5, 000. 00 

Mar.  2, 1895  (for  Negro  Cut,  Indian  River  Inlet) 15, 000. 00 

Feb.  26,  1896  (Jupiter  Inlet) 500.00 

June  3,  1896  (for  Negro  Cut,  Indian  River  Inlet)—  7, 500. 00 

Mar.  3, 1899  (for  Negro  Cut,  Indian  River  Inlet) ___  5, 000. 00 
June  6, 1900  (allotments  of  Feb.  2,  1901,  $800;  Feb. 
28,  1901,  $200,  from  emergency  appropriation  for 

Jupiter  Inlet) 1,000.  00 

June  13,  1902    (between   Goat  Creek   and  Jupiter 

Inlet) 2,000.00 

Mar.   3,   1905    (between    Goat   Creek   and   Jupiter 

Inlet) 20, 000. 00 

Mar.  2, 1907  (allotments  of  Apr.  3, 1908,  $5,000;  May 

26,  1908,  $5,000,  from  emergency  appropriation) >-  10, 000. 00 

Mar.  3,  1909 4,000.00 

Mar.  3,  1905  (allotment  of  June  8,  1909,  from  emer- 
gency appropriation) *  1, 517. 10 

June  25,  1910 13,  000. 00 

Mar.  4,  1913 22, 000.  00 

Oct.  2,  1914  (allotted) 10,000.00 

Mar.  4,  1915  (allotted) 10.000.00 

Mar.  2.   1907    (between   Goat  Creek   and   Jupiter 

Inlet) 9, 000.  00 

July  27,  1916 20,000.00 

Aug.  8,  1917 6, 000. 00 

July  18,  1918 20. 000. 00 

Total  of  appropriations  (present  project) 196,517.10 

Total  of  appropriations 203,017.10 

Returned  to  surplus  fund  of  Treasury 1, 505. 06 

Net  total 201, 512. 04 

Receipts  from  sales,  rent  of  dredge,  etc.,  $68.92. 

1  Allotment  of  $2,000,  of  which  $482.90  was  returned  to  the  Treasury  to  credit  of 
appropriation. 
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7.  ST.  LUCIB  INI.BT,  FLA.     (B2.) 
0FEBATI0N8  DT7BIKQ  THE  FISCAL  TBAB. 

No  work  was  done  and  no  expenditures  were  made,  as  further 
prosecution  of  the  project  is  considered  inadvisable. 

CONTRACTS  IN  FORGE. 

None. 


APPROPRIATION. 
Mar.  4,  1913 $100,000 


8.  HARBOR  AT  MIAMI    (BISCAYNE  BAY),  FLA.      (B3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Work  in  dredging  the  entrance  channel  under  contract  with  the 
Bowers  Southern  Dredging  Co.,  dated  September  26,  1916,  has  been 
carried  on  intermittently  during  the  year.  Little  has  been  accom- 
plished— approximately  12,096  cubic  yards  of  sand  were  removed 
from  the  bar  channel  and  1,862  yards  of  bowlders  from  the  inner 
end  of  the  channel.  No  payments  were  made  to  the  contractor,  the 
amount  earned  being  less  than  the  accumulated  charges  for  ex- 
penses of  inspection  and  superintendence. 

Under  the  contract  with  the  same  company  dated  May  30,  1919, 
work  of  removing  by  dredging  to  rock  the  land  points  at  the  inner 
end  of  the  channel  and  within  the  lines  of  the  jetties  as  extended 
shoreward  was  begun  July  1,  1919,  and  completed  January  12,  1920. 
The  total  number  of  cubic  yards  removed  was  146,570,  ana  the  total 
cost  of  the  work^  including  all  field  supervision,  was  $50,281.33. 

Work  of  repairing  and  extending  the  jetties  and  of  repairing  and 
extending  the  shore  revetments  under  contract  with  M.  F.  Comer  & 
Co.,  dated  June  30,  1919,  began  on  August  21,  1919,  and  continued 
until  the  end  of  the  year.  On  the  north  jetty  3,103.9  cubic  yards  of 
hearting  and  1,740.6  tons  of  granite  capping  were  placed  to  restore 
the  original  height  and  cross  section  and  3,609.2  cubic  yards  of  heart- 
ing were  placed  in  its  extension.  About  100.7  cubic  yards  of  heart- 
ing were  placed  in  the  south  jetty.  Some  repairs  were  made  to  the 
revetments  and  that  on  the  south  side  was  extended  1,035  feet  and 
that  on  the  north  side  460  feet.  A  total  of  340  cubic  yards  were  used 
in  repairs  and  8,240.4  cubic  yards  for  the  extension.  About  1,278 
cubic  yards  of  sand  were  moved  in  grading  for  revetment  of  south 
jetty.  The  total  expenditures  for  the  jetties,  including  field  super- 
vision, was  $26,030.32,  of  which  $20,392.08  was  for  maintenance  and 
$4,638.24  for  new  work.  The  total  expenditure  for  the  revetments, 
including  field  supervision,  was  $25,596.98,  of  which  $1,036.58  was 
for  maintenance  and  $24,560.40  for  new  work. 
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A  survey  for  the  establishment  of  harbor  lines  has  been  in  progress 
since  March  3, 1920.    The  cost  has  been  $1,037.59. 

The  total  amount  expended  during  the  year  on  this  improvement 
was  $106,993.97,  of  which  $23,700  was  for  maintenance  and  $83,293.97 
for  new  work. 

CONTRACTS  IN  FORCE. 
DREDGING  AND  BOCK  BEMOVAL. 

Contractor:  Bowers  Southern  Dredging  Co. 
Date  of  contract :  September  26,  1916. 
Date  of  approval :  October  14,  1916. 
Date  fixed  for  commencement:  November  19,^  1916. 
Date  fixed  for  completion :  Approximate,  July  10,  1917. 
Amount  of  contract :  $165,124.56. 

Unit  prices:  Rock,  68  cents  per  cubic  yard,  place  measurement;  sand,  20 
cents  per  cubic  yard,  place  measurement. 
Completed  at  end  of  fiscal  year :  About  85.2  per  cent. 

Contractor :  M.  F.  Comer  &  Co.,  Miami,  Fla. 

Amount  and  character  of  material  and  price  per  unit:  Jetty  and  revetment 
construction,  24,400  cubic  yards  limestone,  $2.93  per  cubic  yard;  8,393  tons 
granite,  $6.77  per  ton ;  and  6,000  cubic  yards  sand  grading,  at  28  cents  per  cubic 
yard ;  total,  $129,929.81. 

Date  of  contract :  June  30,  1919. 

Date  of  approval :  August  18,  1919. 

Date  fixed  for  commencement:  November  25,  1919. 

Date  fixed  for  completion :  July  25,  1920. 

Percentage  of  completion :  44  per  cent. 


APPROPRIATIONB. 

Previous  projects    (see  H.  Doc.   No.   1491,   63d  Cong.,  3d  sess., 

p.  406) $565,759. 17 

Present  project : 

July  25,  1912 100,000.00 

July  27,  1916 140, 000. 00 

Aug.  8,  1917 160,000.00 

Total  of  appropriations 965,759.17 

Returned  to  surplus  fund  of  Treasury 34. 49 

Net  total ^ 965,  724. 68 

Receipts  from  sales,  $2.50. 


9.  HARBOR  AT  KEY  WEST  FLA,     (B4.) 
OPERATIONS  DURING  THE  FI80AL  TEAR. 

Work  of  removing  the  Middle  Ground  was  begun  on  September 
2,  1919.  but  after  the  removal  of  521  cubic  yards  of  rock  the  con- 
tractor's dredge  was  sunk  in  a  hurricane  on  September  9.  Efforts 
to  raise  the  dredge  are  in  progress.  The  total  amount  spent  during 
the  year  was  $7,002.08,  of  which  $5,863.96  was  for  new  work  and 
$1,138.12  was  for  maintenance,  consisting  of  repairs  to  dredge  Key 
West  J  which  is  partially  owned  by  this  appropriation. 

^Waiyed  for  a  reasonable  period  Not.  18,  1910. 
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CONTRA.OTS  IN  FORGE. 

Contractor:  Bowers  Southern  Dredging  Co. 

Amount  and  character  of  work  and  price  per  unit :  Removal  of  what  la  com- 
monly known  as  the  "  Middle  Ground  "  to  a  depth  of  26  feet,  mean  low  water, 
for  a  width  of  800  feet  opposite  the  wharves  in  Key  West  Harbor,  Fla.,  at 
$1.38  per  cubic  yard,  place  measurement;  overdepth,  full  contract  price  for  1 
foot.    V 

Date  of  approval :  May  24,  1919. 

Date  of  beginning  work :  September  2,  1919. 

Date  fixed  for  completion :  June  13, 1920.  Time  limit  waived  for  a  reasonable 
period  June  11,  1920. 

Percentage  of  completion :  0.25  per  cent. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  475)—      $52,  500 

Present  project : 

Sept.  19.  1890__. $40,000 

July  13,  1892 75, 000 

Aug.  18,  1894 80, 000 

June  3,  1896 80,000 

Mar.  3, 1899 25, 000 

June  6,  1900  (allotments  of  July  2,  1900,  $5,000;  July  3, 

1901,  $5,000 ;  from  emergency  appropriation) 10, 000 

June  13,  1902 100,000 

Mar.  3,  1905 50,000 

Mar.  2,  1907-_: 200,000 

Feb.  27, 1911 25, 000 

July  25,  1912 63, 000 

Mar.  4,  1913 15, 000 

July  18,  1918 150.000 

June  5, 1920  (sundry  civil  act) 82, 700 

995, 700 

Total  of  appropriations . 1,048,200 

Deduction  on  account  of  transfer  under  authority  of  river  and  har- 
bor act  approved  Mar.  4,  1915 35,000 

Net  total 1,013, 200 

Receipts  from  rental  of  dredge,  sales,  etc.,  $20,794.69. 


KISSIMMBE,  CALOOSAHATCHBE,  ORANGE,  ANCLOTE,  CRYSTAL,  WITH- 
LACOOCHBE,  AND  SUWANNEE  RIVERS,  CHARLOTTE  HARBOR,  SAR- 
ASOTA BAY,  AND  CLEARWATER  HARBOR  AND  BOCA  CEIGA  BAY, 
FLA.     (GROUP  0.) 

10.  KISSIMMEE  RIVER,  FLA.  (CI.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  was  done,  as  suitable  plant  was  not  available.  The  ex- 
penditure of  $272.06  was  for  care  of  plant,  inspection  trip,  reading 
gages,  and  collection  of  commercial  statistics. 

CX)NTRAC7rS   IN  PORCE. 

None. 
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APPROPRIATIONS. 

June  13,  1902 $8,000 

Mar.  3,  1905 7,000 

Mar.  3,  1905  (allotment  May  .21,  1909,  from  emergency  appropriation )_-        600 

Mar.  2, 1907 12,  221 

.Tune  25.  1910 5,000 

July  27,  1916 3, 000 

Aug.  8,  1917 4, 000 

Total  of  appropriations 39,821 

Receipts  from  sales,  etc.,  $512.65. 


11.  CALOqSAHATCHEE  RIVER,  FLA.    (C2.) 
OPERATIONS   DURING   THE   FISCAL   YEAR. 

Under  a  lease  with  the  Tampa  Sand  &  Shell  Co.  a  1-yard  orange- 
peel  dredge  began  maintenance  dredging  on  January  19,  1920,  in  the 
section  between  Denaud  and  Labelle  and  continued  at  work  until  the 
end  of  the  fiscal  year,  except  during  several  short  periods  when  under 
repair.  Due  to  the  decreased  discharge  caused  uy  the  work  of  the 
State  of  Florida  in  lowering  the  level  of  Lake  Okeechobee  and  in 
constructing  locks  and  dams  above  Labelle,  there  was  less  than  project 
depth  over  a  considerable  portion  of  this  section.  At  the  close  of  the 
year  the  dredge  had  completed  the  removal  of  some  27  shoals  and 
done  some  work  on  a  number  of  others.  The  total  yardage  removed 
was  37,528  and  the  total  cost  $11,247.81,  or  30  cents  per  cubic  yard. 

CONTRACTTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  418) $14,000 

Present  project : 

Aug.  11.  1888 $10,000 

Sept.  19,  1890 3,600 

July  13,  1892 1, 000 

Aug.  18,  1894 - 2,000 

June  3,  1896— 1.000 

Mar.  3,  1899 ^ 2,000 

June  13.  1902 1,500 

Mar.  2,  1917  (allotted  from  emergency  appropriation) 3.000 

Mar.  3,  1905  (allotted) 2,000 

Mar.  3,  1905  (emergency  allotment) 2,000 

Mar.  3,  1905 2,000 

May  8,  1909  (allotted) 400 

June  25,  1910 50, 000 

June  25,  1910  (emergency  allotment) 6,000 

Feb.  27,  1911 69,000 

July  25,  1912 5,000 

Mar.  4,  1913 2.000 

Mar.  4,  1913  (emergency  allotm«it) *8. 473 

Oct.  2.  1914  (allotted) 6,000 

Mar.  4,  1915  (allotted) 5,000 

^  Allotment  of  $10,000,  of  which  $1,627  was  returned  to  the  Treasury  to  the  credit  of 
the  api^ropriation. 
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Present  project — Continued. 

July  27,  1916 $3,000 

Aug.  8.  1917 4,000 

July  18,  1918 4,000 

Mar.  2,  1919 i 4,000 

Mar.  4,  1915  (allotted) 9.000 

$205,973 

Total  of  appropriations 219,97a 

Receipts  from  sales.  $2.61. 


12.  ORANGB  RIVER,  FLA.     (C3.) 
OPERATIONS  DUBING  THE  FISCAL  YEAR. 

No  work  was  done  on  this  improvement  during  the  fiscal  year. 
No  expenditures  were  made. 

0019TRAOTS  IN  FORGE. 

None. 


APPROPRIATIONS. 

June  13,  1902  (allotted $2,000 

Mar.  3,  1905  (allotted) 1,000 

Mar.  2,  1907  (allotted) 1,000 

Mar.  3,  1909  (allotted) 600 

June  25,  1910 1, 600 

Mar.  4,  1913 1, 000 

July  27, 1916 1, 000 

Total 8, 100 


13.  CHARLOTTE  HARBOR,  FLA.     (04.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

To  remove  shoaling  which  had  occurred  on  the  bar  channel,  the 
U.  S.  seagoing  dredge  Benyaurd  was  secured  from  the  New  Orleans 
district.  The  dredge  began  work  September  5, 1919,  completed  dredg- 
ing to  project  depth  and  width  on  September  26,  and  left  for  New 
Orieans  on  September  27.  The  length  of  the  cut  dredged  was  4,100 
feet.  A  total  of  60,027  cubic  yards  of  sand,  bin  measurement,  was 
removed.  The  total  expenditures  for  this  work,  including  the  cost  of 
transfer  of  the  dredge  from  and  to  New  Orleans  and  all  office  ex- 
penses and  supervision,  was  $21,547.10,  or  36.89  cents  per  yard. 

OONTRAOrS  IN  FORGE. 

None. 
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APPROPRIATIONS. 
GOVERNMENT  FUNDS. 

,  Previous  projects  (see  H.  Doc.  1491,  63d  CJong.,  3d  sees.,  p.  422) '  $108, 000. 00 

Present  project : 

July  25, 1912 $20,000.00 

Mar.  4,  1913 4,000.00 

Mar.  2,  1919  (allotment) 13,734.64 

37, 734. 54 

Total  of  United  States  funds 143, 734. 54 

CONTBIBUTED  FUNDS. 

Oct.  25, 1912  (contributed  by  local  interests) 20, 000. 00 

163, 734.  54 
Beturned  to  contributors 4, 437. 22 

Grand  total 159, 297. 32 


14.  SARASOTA  BAY,  FLA.     (05.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  Seaboard  Dredging  Co.  under  its  contract  approved  January 
13,  1920,  began  the  work  of  dredging  a  7-foot  channel  on  April  22. 
At  the  end  of  the  year.  Bulkhead  Cut  6,480  feet  long,  had  been  com- 
pleted to  project  dimensions  and  work  on  Cortez  Cut  begun;  65,404 
cubic  yards  of  sand  and  shell  and  81  yards  of  rock  had  been  removed ; 
and  the  amount  expended  was  $5,378.86.  The  U.  S.  dredge  Sarasota 
was  repaired  at  a  cost  of  $893.86. 

CONTRACTS  IN  FORGE. 

Contractor :  Seaboard  Dredging  Go.,  JacksonvUle,  Fla. 

Amount  and  character  of  material  and  price  per  unit:  Removing  about 
180,600  cubic  yards  of  soft  material  at  28  cents  and  about  6,883  cubic  yards 
rock  at  $8,  measured  in  place ;  half  price  for  material  removed  not  over  1  foot 
below  required  depth,  57,578  cubic  yards  soft  material  and  4,654  cubic  yards  rock. 

Date  of  approval :  January  13, 1920. 

Date  of  beginning  work :  April  22,  1920. 

Date  of  expiration:  Indefinite  (about  14  months). 

Percentage  of  completion  at  end  of  fiscal  year:  49. 


AFFR0FRIATI0K8. 

Sept  19,  1890 $5,000 

July  13,  1892 2, 500 

Aug.  18,  1894 s. 2, 500 

June  3,  1896 2, 500 

Mar.  3,  1899 5,000 

June  13,  1902 5, 000 

Mar.  3.  1905 5, 000 

Mar.  3, 1905  (allotted  Jan.  27, 1906,  from  emergency  appropriation) 5,000 

&  Of  tbe  orlglDal  ftllotment  of  $16,000,  $1,265.46  was  returned  to  the  appropriation. 
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Mar.  2,  1907 $22,500 

Mar.  2, 1907  (allotted  Nov.  2, 1908,  from  emergency  appropriation) 3,000 

Mar.  3,  1909 5.000 

Mar.  3,  1909  (allotted  Dec.  81,  1909,  from  emergency  appropriation) 4,000 

June  25,  1910 30,000 

July  25,  1912 13,000 

Mar.  4.  1913 13,000 

July  27,  1916 2, 500 

Mar.  2,  1919 92.000 

Total  of  appropriations 217, 500 

Receipts  from  rental  of  dredge,  sales,  etc.,  $3,854.84. 


15.  CHANNEL  FROM  CLEARWATER  HARBOR  THROUGH  BOCA  CEIGA 
BAY  TO  TAMPA  BAY,  FLA.      (C6.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

On  January  20,  1920,  the  U.  S.  pipe-line  dredge  Sarasota  began 
work  on  the  8-foot  channel  near  !roint  Pinelos  from  Boca  Ceiga 
Bay  to  Tampa  Bay.  At  the  end  of  the  year  the  channel  was  neany 
completed  to  project  dimensions,  a  total  length  of  6,875  feet  having 
been  dredged,  leaving  875  feet  to  be  finished.  The  total  number  of 
cubic  yards  removed  was  68,109,  and  the  total  amount  expended,  in- 
cluding all  overhead  charges,  was  $13,399.33,  or  19.67  cents  per  yard. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  25.  1910 $29, 500 

Feb.  27,  1911 29, 500 

July  25,  1912 20,000 

Mar.  4,  1913 3, 000 

Oct.  2,  1914  (allotted) 12,000 

Mar.  4,  1915  (allotted) 3,000 

July  27,  1916 8,000 

Mar.  2,  1919 10, 700 

May  17,  1920  (allotted  May  17,  1920) 9,  000 

Total 119. 700 


16.  ANCLOTE  RIVER,  FLA.      (C7.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  during  the  year.    The  expenditure  of  $25.46  was 
for  an  inspection  trip  and  the  collection  of  commercial  statistics. 

CONTRACTTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Mar.  3,  1899 $5,000 

June  13,  1902    (allotted) 10,000 

Mar.  3,  1905  (allotted) -.    5,000 

Mar.  2,  1907  (allotted) 17,000 

Mar.  3,  1909  (allotted) 5,000 

June  25,  1910 14, 500 

Mar.  4,  1915  (allotted) 5,000 

July  27,  1916 3, 000 

Aug.  8,  1917 3,000 

Mar.  2,  1919 3,000 

Total  of  appropriations 70, 500 

Receipts  from  sales,  etc.,  $225. 


17.  CRYSTAL  RIVER,  FLA,     (C8.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  and  no  expenditure  was  made  on  this  improve- 
ment during  the  fiscal  year. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  13,  1902  (allotted) $10,000 

Mar.  3,  1905  (allotted) 15.000 

Mar.  3,  1909  (allotted) 3,000 

June  25,  1910 2, 000 

July  25,  1912 2,000 

Mar.  4,  1913 2, 000 

Total  of  appropriations 34, 000 

Receipts  from  sales,  etc.,  $225. 


18.  WITHLACOOCHEE  RIVER,  FLA.     (09.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  on  this  improvement  during  the  fiscal  year  and 
no  expenditure  was  made  as  the  work  already  done  is  sufficient  for 
the  present  and  reasonably  prospective  needs  of  commerce. 

CONTRACTS  IN  FORCE. 

None. 
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AFFBOPBIATIONB. 


Mar.  3,  1881 $7, 500. 00 

July  5,  1884 3, 000. 00 

Aug.  5.  1886 3, 000. 00 

Aug.  11,  1888 5. 000. 00 

Sept  19. 1890 5, 400. 00 

Aug.  18,  1894 800. 00 

June  13.  1902 15, 000. 00 

June  13, 1902 5, 000. 00 

Mar.  3,  1905 15, 000. 00 

Mar.  2,  1907 65,400.00 

May  27,  1908  (sundry  civil 
act) 100.000.00 


Mar.  4,  1909  (sundry  civil 

act) $5(i  000. 00 

June  25, 1910 6. 000. 00 

July  25,  1912 38,000.00 

Mar.  4,  1913 5, 000. 00 

Mar.  4,  1913  (allotment)  —  *  1, 169. 54 

Oct.  2,  1914  (allotted)--—  10,000.00 

July  27,  1916 5. 000. 00 


Total  of  appropria- 
tions  340,269.54 


19.  SUWANNEE  RIVER,  FLA.     (CIO.) 
OPERATIONS  DURING   THE   FISCAL  TEAR. 

No  work  was  done  on  this  improvement  during  the  fiscal  year  and 
no  expenditure  was  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  CJong.,  3d  sess.,  p.  561) $15,000.00 

Present  project : 

June  14,   1880 $5, 000. 00  • 

Mar.  3,  1881 3, 000. 00 

Aug.  2,  1882 5,000.00 

July  5,  1884 5,000.00 

Aug.  5,  1886 5,000.00 

Aug.  11,  1888 '15,000.00 

Sept.  19,  1890 3, 000. 00 

July  13,  1892 3,000.00 

Aug.  18,  1894 3, 000.  00 

June  3,  1896 3, 000. 00 

Mar.  3,  1899 5, 000. 00 

June  13,  1902  (allotted) 7,658.00 

Mar.  3,  1905  ( allotted ) 5, 000. 00 

Mar.  2,  1907  (allotted) 8,000.00 

75,658.00 

Total  of  appropriations 90, 658. 00 

Carried  to  surplus  fund  of  Treasury 4, 845. 98 

Net  total 85, 812. 02 

Receipts  from  rent  of  dredge,  $78.90. 


TAMPA  AND  HILLSBORO  BAYS,   ST.   PETERSBURG  HARBOR,  HILLS- 
BORO  RIVER,  AND  MANATEE  RIVER,  FLA.     (GROUP  D.) 

20.  TAMPA  BAY,  FLA.     (Dl.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  on  this  improvement  during  the  fiscal  year,  as 
there   has  been  no   urgent  need   for  maintenance.    The   sum   of 

^Allotment  of  $5,000  from  emergency  appropriation,  $8,830.46  of  which  was  returned 
to  the  Treasury. 

*0f  this  appropriation  $10,000  was  specifically  authorized  for,  and  was  expended  In, 
the  construction  of  a  steam  snag  boat  with  dredging  and  pile-driylng  machinery,  to  be 
used  on  the  rivers  of  the  west  coast  of  Florida. 
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$2,112.13  was  expended  in  repairs  to  the  dredge  Key  West^  which  is 
partly  owned  by  this  improvement. 

CONTRACT  IN  FOBCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  562) $130,000.  00 

Present  project: 

Mar.  3,  1899 $75,000.00 

June  6,  1900 135.000.00 

Mar.  3,  1901 127.000.00 

June  28,  1902 86,  675. 00 

Mar.  3,  1903 186,337.76 

Mar.  3,  1909 20,000.00 

.Tune  25,  1910 9, 000. 00 

Feb.  27, 1911 9, 000. 00 

July  25,  1912 9,000.00 

Mar.  4,  1913 9,000.00 

Oct.  2.  1914. (allotted) * 2, 000. 00 

July  27, 1916 6, 000. 00 

674.012.76 

Total 804. 012. 76 

Receipts  from  rent  of  dredge,  sales,  etc.,  $4,133.54. 


21.  TAMPA  AND  HILLSBORO  BAYS,  FLA.     (D2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR.       ' 

No  work  was  done  durinijj  the  fiscal  year  under  the  contract  with 
the  Standard  American  Dredging  Co. 

The  U.  S.  dredge  Baniurd  continued  dredging  under  the  27-foot 
project,  with  incidental  maintenance  work  due  to  shoaling  in  the  24- 
foot  channel,  until  April  2,  1920,  except  during  the  periods  August  1 
to  8,  1919;  October  17  to  November  7,  1919;  December  3  to  9,  1919; 
and  January  17  to  22,  1920,  when  minor  repairs  were  made.  From 
April  3  to  the  end  of  the  fiscal  year  this  dredge  was  undergoing 
general  repairs  at  the  Tampa  Dock  Co.'s  shipyard  and  marine  rail- 

Project  depth  and  width  were  secured  in  the  lower  end  of  section 
D  for  a  length  of  210  feet  and  for  a  length  of  110  feet  at  the  uppei 
fsnd;  in  the  elbow  between  sections  C  and  D,  for  a  lem?th  of  about 
2,000  feet;  and  in  the  upper  1,299  feet  of  section  C.  These  are  the 
two  upper  sections  of  Ilillsboro  Bay  Channel.  The  turning  basin 
at  the  mouth  of  Hillsboro  River  was  also  completed  and  the  flendrj 
and  Knight  Channel  dredged  to  full  depth  and  width  for  a  len^h 
of  about  980  feet.  The  total  yardage  removed  was  257,225,  of  which 
58,368  was  rock  and  198,857  sand,  shell,  and  marl. '  The  total  field 

^  Original  allotment,  $6.000 ;  of  this  amount  $4,000  was  transferred  to  Calooeahatchlc 
Biver. 
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cost,  including  minor  repairs,  'was  $157,358.16,  or  61.18  cents  per 
cubic  yard.  The  cost  of  extraordinary  repairs  and  renewals,  super- 
vision, and  office  expenses  amounted  to  $87,619.82,  making  the  total 
cost  $244,977.98,  or  95.24  cents  per  cubic  yard.  Of  this  total  $4,899.66 
was  for  maintenance  and  $240,078.42  for  new  work. 

Under  the  contract  with  the  United  Dredging  Co.  work  was  started 
on  May  29  and  continued  till  June  24,  1920,  when  the  dredge  was 
temporarily  withdrawn  for  other  work.  A  length  of  1,700  feet  in 
section  C  was  completed  to  full  depth  and  width.  The  number  of 
yards  removed  was  32,000.    No  payments  were  made. 

CONTRACTS  IN  FORCE. 

CJontractor :  Standard  American  Dredging  Co.,  Galveston,  Tex. 

Amount  and  character  of  work  and  price  per  unit :  Removing  500,000  or  more 
cubic  yards  of  material,  at  59  cents,  measured  in  place ;  one-half  price  for  ma- 
terial removed  not  over  2  feet  beUnv  ro(iuired  depth.     Limit,  $500,000. 

Date  of  approval :  January  17,  1914. 

Date  of  beginning  work:  April  28,  1914.     (Extended  to  July  28,  1914.) 

Date  of  expiration :  About  April  1,  1917. 

Percentage  of  completion  at  end  of  fiscal  year :  99  per  cent. 

Contractor :  United  Dredging  Co.,  New  York,  N.  Y. 

Amount  and  character  of  work  and  price  per  unit:  Dredging  the  27-foot 
channel  in  HiUsboro  Bay  for  a  length  of  about  32,320  feet,  involving  the  removal 
of  about  406,000  cubic  yards  of  soft  material  at  17.79  cents,  measured  in  place; 
one-half  price  for  material  removed  not  over  2  feet  below  required  depth. 

Date  of  approval :  December  16, 1919. 

Date  of  beginning  work :  April  7,  1920. 

Date  of  expiration :  April  7, 1921. 

Percentage  of  completion  at  end  of  fiscal  year :  4  per  cent. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong..  3d  sess.,  p.  4r»3) $730,944 

Present  project : 

June  25,  1910 $300,000 

Feb.  27.  1911 300.000 

July  25,  1912 '. 250,000 

Aug.  24,  1912  (sundry  civil  act) 200,000 

Mar.  4,  1913 200,000 

June  23,  1913  (sundry  civil  act) 100,000 

Mar.  4,  1915  (allotted) 225.000 

July  27.  1916 325,  000 

Aug.  8,  1917 360,000 

July  18,  1918 320,000 

June  5,  1920  (allotted) 260,000 

2, 840. 000 

Total  of  appropriations 3,579,944 

Receipts  from  sales,  rental  of  dredge,  etc..  $32,817.74. 


22.  HILLSBORO  RIVER,  FLA.     (D3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  on  the  improvement  during  this  fiscal  year. 
The  sum  of  $2,158.78  was  expended  for  repair  and  renewals  to  the 
U.  S.  dredge  Sarasota,  .which  is  partly  owned  by  this  improvement. 
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CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  23,  1910 $25,000 

July  27.  1916 6,500 

Total  of  appropriations 31,500 

Transferred  under  river  and  harbor  act  of  Mar.  4,  1915 6, 50O 

Net  total 25,000 

Received  from  rental  of  dredge  Sarasota,  $1,816.59. 


23.  MANATEE  RIVER,  FLA.     (D4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  on  this  improvement  during  the  year,  as  no 
funds  were  available. 

coNTRAcrrs  in  force. 
None. 


appropriations. 


Aup.  2.   1882 $12,000.00 

Aug.  5,   188e> 11,000.00 

Aus.  11,   1888 5,000.00 

Sept.  19,  1890 0,000.00 

July  13,  1892 6,  000. 00 

Auff.  18,  1894 3»  000.  00 

Aug.  23.  1894   (claim) 50.37 

June  3,  1896 4.000  00 

Mar.  3,  1899 10,000.00 

June  18,  1902 2,342.00 

Mar.  3,  1905 10.000.00 

Mar.  2,  1907 70.710.00 

Mar.  3,  1909  (allotment) „  10, 000. 00 


July  25.  1912^ *5, 000.  00 

Mar.  4,  1913 5,000.00 

Mar.  4.  1915  (allotted)  —  .  35,000.00 

July  27,  1916 5, 000.  00 

Aug.  8,   1917 5,000.00 

Total   of  appropria- 
tions  205, 108. 37 

Covered  into  surplus  fund 
of  Treasury 56. 37 

Net  total 205, 052. 00 

Receipts  from  sales,  etc.,  $3,324.59. 


24.  HARBOR  AT  ST.  PETERSBURG.  FLA.     (D5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  and  no  expenditure  was  made  on  this  improve- 
ment during  the  fiscal  year.  The  city  of  St.  Petersburg  has  not  as 
yet  fully  complied  with  the  requirements  of  law  as  to  the  establish- 
ment of  terminal  facilities. 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 


July  25,  1912 $32,000 

Mar.  4, 1913 1.  500 

Oct.  2,  1914  (allotted) ^,  500 

Mar.  4.  1915  (allotted) 1,500 


Jnlv  27.  1916 $14,500 

Aug.  8,   1917 1.500 

Total 52, 500 


25.  REMOVING     THE    WATER    HYACINTH     FROM    THE     NAVIGABLE 
W^ATERS  IN  THE  STATE  OF  FLORIDA. 

Upon  the  receipt  of  complaints  of  obstruction  to  navigation  the 
work  of  drifting  hyacinth  through  the  bridges  over  the  St.  Johns 
River  at  Palatka,  by  hired  labor  and  hired  launch,  began  July  23, 
1919,  and  was  completed  August  5,  1919.  The  cost  of  this  work  was 
$145.99. 

The  drifting,  by  hired  labor,  of  the  hyacinths  from  Deep  Creek,  a 
tributary  of  the  St.  Johns  River,  began  August  6, 1919,  ana  was  com- 
pleted September  30,  1919.  A  floating  log  boom  was  placed  at  the 
mouth  of  the  Creek.  The  cost  of  this  work,  including  the  removal  of 
369  overhanging  trees  and  bushes,  was  $768.85. 

Upon  receipt  of  complaints  relative  to  obstructive  hyacinth  growths 
on  the  Kissimmee  River  at  points  77  and  85  miles  below  the  town  of 
Kissimmee,  the  removal  of  these  obstructions,  by  hired  labor,  began 
October  11,  1919,  and  was  completed  October  27,  1919.  The  cost  of 
this  work  including  an  examination  of  the  hyacinth  conditions  on 
Arbuckle  Creek,  a  tributary  of  the  Kissimmee  River,  was  $615.78. 
The  commerce  on  Arbuckle  Creek  was  found  to  be  insufficient  to 
justify  the  expenditure  of  funds  for  the  removal  of  the  hyacinth. 

The  contract  entered  into  May  24,  1918,  with  J.  W.  Swain  for 
keeping  that  portion  of  the  Withlacoochee  River  between  Istachatta 
and  PanasoflFkee  Outlet  clear  of  the  hyacinth  was  completed  Decem- 
ber 20, 1919.  the  final  payment  of  $300  being  made  January  5, 1920. 

To  keep  tne  Withlacoochee  River  between  Istachatta  and  Panasoff- 
kee  Outlet  free  from  hyacinths,  a  boatman,  to  be  regularly  employed, 
was  hired  January  4,  1920.  The  cost  of  this  work  to  the  end  of  the 
fiscal  year  was  $409.22. 

The  hyacinth  elevator  located  near  Dunnellon  on  the  lower  Withla- 
coochee Kiver  was  not  operated  during  the  year.  The  cost  of  its  care 
was  $715. 

The  total  expenditure  during  the  fiscal  year  was  $2,954.84. 


APPROPRIATIONS. 


Mar.  3,  1899 $36,  000 

June  13,  1902  (allotted) 25,000 

Apr.  28,  1904  (allotted) 25,000 

Mar.  3,  1905  (aUotted) 25,000 

Mar.  2.  1907  (allotted) 15,000 

June  25,  1910  (allotted) 5,000 

Feb.  27,  1911  (allotted)- 10.000 

Oct  2,  1914  (allotted) 5,000 

Receipts  from  sales,  etc.,  $416.80. 


Mar.  4,  1915  (aUotted) $5,000 

July  27,  1916 10,000 

Aug.  8,  1917 10,000 

July  18,  1918 8.000 

Mar.  2,  1919 10,000 

Total  of  appropriations..  189, 000 
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REPORT  OF  MAJ.  W.  A.  JOHNSON,  CORPS  OF  ENGINEERS. 


IMPB0VEMENT8. 


IThe  letten  and  flgores  in  parentheses  indicate  tbe  group,  and  the  namerical  order  in  the 
gronm  to  which  the  respectiTe  improyementa  belong  for  purpoaes  of  appropriation.] 


Pago. 

1.  Oarrabelle  Bar  and  Harbor, 

Fla.    (Al) 2a33 

2.  Apalachicola  Bay,  Fla.  (A2)-    2334 

3.  Apalachicola  River,  Fla.  the 

cut-off,    Lee    Slough,    and 
lower  Ohipola  River   (A3)     2335 

4.  Upper    Chipola    River,    Fla., 

from  Marianna  to  its  mouth 
(A4) 2336 

5.  Flint  River,  Ga.  (A5) 2338 

6.  Chattahoochee  River,  Ga.  and 

Ala.  (A6) 2339 

7.  Channel    from    Apalachicola 

River  to  St  Andrews  Bay 
Fla.   (A7) 2341 

8.  Entrance  to  St  Josephs  Bay, 

Fla.    (A8) 2341 


Page. 
9.  St  Andrews  Bay,  Fia.  (A9)_    2342 

10.  Choctawhatchee  River,  Fla. 

and  Ala.  (Bl) 2343 

11.  Holmes  River,  Fla.    (B2)—    2344 

12.  Narrows     in     Santa     Rosa 

Sound,  Fla.  (B3) 2345 

13.  Blackwater  River,  Fla.  ( B4 )  _    2345 

14.  Escambia      and      Conecuh 

Rivers,  Fla.  and  Ala.  ( B5 )  _    2346 

15.  Harbor   at    Pensacola,    Fla. 

(B6) 2347 

16.  Alabama  River,  Ala.  (Cl)_-    2348 

17.  Coosa  River,  Ga.  and  Ala. 

(C2) 2350 

18.  Operating  and  care  of  locks 

and  dams  on  Coosa  River, 

Ga,  and  Ala 2352 


won  DESCBIFTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,   SEE  PAGES    824  TO   881. 


OARRABELLE  BAB  AND  HARBOR,  APALACHICOLA,  ST.  JOSEPH,  AND 
ST.  ANDREWS  BAYS,  APALACHICOLA  AND  CHIPOLA  RIVERS,  AND 
CHANNEL  FROM  APALACHICOLA  RIVER  TO  ST.  ANDREWS  BAY, 
FLA.;  FLINT  RIVER,  GA.;  AND  CHATTAHOOCHEE  RIVER,  GA.  AND 
ALA.     (GROUP  A.) 

1.  CARABELLE  BAR  AND  HARBOR,  FLA.     (Al.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

TJie  XT.  S.  pipe-line  dredge  Blackwater^nted  from  the  improve- 
ment for  the  channel  from  Apalachicola  River  to  St.  Andrews  Bay, 
Fla.,  commenced  dredging  operations  on  this  improvement  on  June 
2, 1920.  Work  was  continued  until  June  16, 1920,  resulting  in  the  re- 
moval of  24,850  cubic  yards  of  material  from  a  channel  3,685  feet 
long,  at  a  field  cost  of  $3,203.17,  a  unit  cost  of  $0,129,  or  a  gross  cost 
of^56S+  per  cubic  yard. 

2333 
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The  cost  is  detailed  as  follows : 

Dredging $3, 208. 17 

Rental  of  plant 2, 180. 00 

Transferring  plant^to  site  of  work 638.22 

Office  expenses  and  contingencies 301. 47 

Cost  of  work 6,322.86 

Outstanding  liabilities 4, 631. 60 

Total  expenditures  during  the  year 1, 691. 26 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  421) $21,704.08 

Present  project : 

June  13,  1902 $20,000.00 

June  13,  1902  (allotment  June  25,  1904) 7,500.00 

Apr.  28.  1904  (allotment  Nov.  14,  1904) '_ 5,000.00 

Mar.  3,  1905 15,000.00 

Mar.  2,  1907 60,000.00 

Mar.  2,  1907  (allotment  Jan.  28,  1909) *  9,  861. 35 

Mar.  3,  1909  (allotment  Mar.  16,  1909) 15,000.00 

Mar.  3,  1909  (allotment  May  31,  1910) 15,000.00 

June  25.  1910 25, 000. 00 

Mar.  4.  1915  (allotment  Apr.  2.  1915) 20,000.00 

Transferred    from    "  Channel    from    Apalachicola 
River  to  St.  Andrews  Bay,  Fla.,"  act  of  Aug.  8, 

1917 7, 300. 00 

199, 661. 35 

Total 221, 365. 43 

Carried  to  surplus  fund  (1914)  from  act  of  Mar.  3,  1909 15,000.00 

Net  total 206. 365. 43 


2.  APALACHICOLA  BAY,  FLA.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  pipe-line  dredge  Pettua^  rented  from  the  Alabama  River 
improvement,  commenced  dredging  operations  on  the  bar  at  the 
mouth  of  the  Apalachicola  River  on  October  5,  1919,  and  continued 
until  December  4,  1919,  removing  119^03  cubic  yards  of  m'aterial 
from  a  channel  6,100  feet  long,  at  a  field  cost  of  $11,494.86,  a  unit 
cost  of  $0,096,  or  a  gross  unit  cost  of  $0,161+.  The  U.  S.  pipe-line 
dredge  Blackwater^ejit^A.  from  the  improvement  for  the  channel 
from  Apalachicola  River  to  St.  Andrews  Bay,  Fla.,  began  operations 
at  a  pomt  1,500  feet  south  of  the  point  of  beginning  by  the  dredge 
Pettua  on  June  23,  1920,  removing  25,228  cubic  yards  of  material 
from  a  channel  1,455  feet  long,  at  a  field  cost  of  $4,073.93,  a  unit  cost 

1  Allotment  of  $10,000,  of  which  $138.65  waa  returned  to  Treasury  to  credit  of  appro- 
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of  $0.16+5  or  a  gross  cost  of  $0,306+,  per  cubic  yard.    The  work 
was  in  progress  at  the  close  of  the  year. 
The  detailed  cost  was  as  follows : 

Outstanding  UabiUties  from  previous  year $4,427.30 

Dredging . $15, 568.  79 

Rental  of  plant 7, 320.  57 

Transfer  of  plant  to  site  of  work 2, 151. 40 

Minor  repairs  to  plant 558.04 

OflBce  exx)enses  and  contingencies 1, 295. 19 

Cost  of  work 26,893.99 

Outstanding  liabilities  - 6, 987. 69 

19, 906. 30 

Total  expenses  for  the  year 24,333.60 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  397) $303, 850. 29 

Present  project:  . 

Mar.  2,  1907 $85,000.00 

Mar.  2,  1907  (allotment  Oct.  25,  1912) 10, 000. 00 

Mar.  3. 1909  (allotment  Mar.  24, 1909) 20, 000. 00 

June  25,  1910 22, 500. 00 

Feb.  27, 1911 5, 000. 00 

Mar.  4,  1913 20, 000. 00 

Oct.  2, 1914  (allotment  Oct.  7, 1914) 15. 000. 00 

Mar.  4, 1915  (allotment  Apr.  2,  1915) 25, 000.  00 

July  27,  1916 10, 000. 00 

Aug.  8,  1917 14,000.00 

July  18,  1918 9,000.00 

Mar.  2,  1919  (allotment  May  13,  1919) 27,000.00 

262, 500. 00 
Transferred  from  "  Channel  from  Apalachlcola  River 

to  St.  Andrews  Bay,  Fla.,"  act  of  Aug.  8,  1917 12, 500.  00 

275,000.00 

Total 578,  850.  29 

Receipts  from  rental  of  plant 1, 500. 00 

Grand  total 580, 350. 29 


3.  APALACHICOLA   RIVER,    FLA.,   THE    CUT-OFF,    LEE    SLOUCH,    AND 
LOWER  CHIPOLA  RIVER.      (A3.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

ApalacMcola  Rwer. — ^The  IT.  S.  pipe-line  dredge  Muscogee^  oper- 
ated by  hired  labor,  began  dredging  at  Blountstown  Bar  on  December 
6  and  continued  until  December  10,  when  operations  were  suspended 
owing  to  high  water.  This  work  resulted  in  the  removal  of  2,037 
cubic  yards  of  sand  and  gravel  from  the  channel  at  a  field  cost  of  $784, 
a  unit  cost  of  $0,385.    Repairs  to  and  extension  of  contraction  works 

.,y,u..u  uy   Google 
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at  Blountstof^n  Bar  were  started  on  November  18  and  continued  until 
December  11.  resulting  in  repairs  to  1,500  linear  feet  of  jetties  at  a 
unit  cost  of  ^5.06. 
The  money  expended  is  detailed  as  follows : 

Outstanding  Uabilities  from  last  year $15. 43 

Transferring  dredge  to  site  of  worlc $1, 058. 95 

Dredging 784. 00 

Repairs  to  jetties 7,502.35 

Office  expenses  and  contingencies 1,623.08 


Cost  of  work 11, 059. 28 

Outstanding  liabilities 170. 34 


10, 888. 04 


Total  expenditures  during  the  fiscal  year 10, 904. 37 

Cut-off^  Lee  Sloughy  and  Lower  Chipola  River. — Snagging  opera- 
tions were  carried  on  by  the  U.  S.  snag  boat  Flint  from  October  18 
to  December  4,  and  by  the  U.  S.  snag  boat  Chattahoochee  from  De- 
cember 3  to  11,  with  the  following  results : 


Character  of  work. 


Bemoved  from  channel: 
ix>g8 


Trees 

Removed  from  banks,  trees. 


The  money  expended  is  detailed  as  follows : 

Snagging 

Office  expenses  and  contingencies 


..  ¥3,634.68 
286.68 


Total  expenditures  during  the  fiscal  year 

OONTRACTS  IN  FORGE. 

None. 


8,821.26 


4.  UPPER  CHIPOLA  RIVER,  FLA..  FROM  MARIANNA  TO  ITS  MOUTH. 

(A4.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Snag^ng  operations  were  carried  on  by  the  U.  S.  snag  boat  FUntj 
operated  by  hired  labor,  from  August  8  to  October  17, 1919,  with  the 
following  results : 


Character  of  work. 


Unit 


Removed  from  channel: 
Logs 


Trees : 

Removed  firom  banks,  trees. 


t5.gB 
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The  money  expended  is  detaUed  as  follows : 

Snagging $4, 074. 48 

Office  expenses  and  contingencies I 833.09 

Cost  of  work 4,908.47 

Outstanding  liabilities 16. 75 

Total  expenditures  during  the  fiscal  year 4,891.72 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Apalachicolu  River,  including  the  cut-off,  Lee  Sloughy  louder  Chipola  River,  and 
upper  Chipola  River  from  Mariarma  to  it8  mouth. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cbng.,  3d  sess.,  p.  397) *  $13, 000 

Present  project : 

June  23,  1874 $10, 000 

Mar.  3,  1875 10, 000 

June  18,  1878 8,000 

Mar.  3,  1879 : 5,  000 

June  14,  1880 •  2,000 

Mar.  3,  1881 1. 500 

August  2,  1882 2,000 

July  5, 1884 1, 000 

Aug.  5,  1886 1, 000 

Aug.  11,  1888 2, 000 

Sept.  19.  1890 "  2, 000 

July  13, 1892 » 5, 000 

Aug.  18,  1894 "5,000 

June  3,  1896 •  5, 000 

Mar.  3,  1899 *5,000 

Do »3,000 

June  6, 1900  (allotment  July  19,  1900) •  1,  500 

June  13.  1902 •  6, 000 

June  13,  1902  (allotment  May  31,  1904) "  3, 750 

June  13,  1902 . "2,000 

Mar.  3,  1905 "8,000 

Mar.  3,  1905  (allotment  Mar.  31,  19P5) "4,000 

Mar.  3,  1905  (allotment  Nov.  15,  1905) "  5, 000 

Mar.  2,  1907 "mOOO 

Mar.  2, 1907  (allotment  Mar.  27, 1907) "  9, 000 

Mar.  3. 1909  (allotment  Mar.  16,  1909) "13,000 

June  25,  1910 6,  500 

Feb.  27,  1917 5, 000 

July  25,  1912 12,000 

Mar.  4,  1913 7,000 

Mar.  4,  1913  (allotment  June  17,  1914) 2,000 

Oct  2, 1914  (allotment  Oct.  7, 1914) 15, 000 

Mar.  4,  1915  (allotment  Apr.  2, 1915) 30,000 

July  27,  1916 6, 000 

Aug.  8,  1917 31,000 

250,250 

Total 263,260 

Transferred  to  Chattahoochee  River,  Ga.  and  Ala 3,500 

Net  total 259, 750 

*For  Cblpola  River,  by  act  of  Feb.  24,  1885,  $6,000;  by  act  of  July  2,  1830,  $4,000; 
total,  $9,000.  Not  included  in  total  of  $18,000.  (H.  Uoc  1401,  Odd  Oong.,  8d  mm., 
p.  426.) 

'ExduBive  of  VLW&r  Chipola  River.  *For  upper  Chipola  River  only. 
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5.  FLINT  RIVER.  GA.     (A5.) 
OPER^VTIONS  DURINO  THE  FISCAL  YEAR. 

There  were  no  active  operations  during  the  fiscal  year.    The  money 
expended  is  detailed  as  follows : 

Outstanding  liabilities  ftom  last  year $375. 87 

Repairs  and  additions  to  plant $9, 182. 88 

Transfer    of   plant    from    Chattahoochee    River    (dredge 

Upatoi)^ 6.500.00 

Care  of  plant 3. 370.  46 

Overhead,  office  expenses,  and  contingencies 1,584.33 

Cost  of  work    20.637.67 

Cost  of  supplies  on  hand - 1,242.06 

21  879.  73 

Outstanding    liaWlities 13,'  836^  41 

8,043.32 

Total  expenditures  during  the  fiscal  year 8,419.19 

CONTRACTS  IN  FORGE. 

None. 


:!■' 


APPROPRIATIONS. 
Present  project: 

June  23,  1874 

Mar.  3,  1875 ^ \  *  $18, 000. 00 

Aug.  14.  1876 

June  18.  1878 '  10,000.00 

Mar.  3,  1879 7,000.00 

June  14.  1880 20,000.00 

Mar.  3,  1881 15.000.00 

Aug.  2.  1882 25,000.00 

July  5,  1884 20,000.00 

Aug.  5,  1886 20,000.00 

Aug.  11,  1888 20,000.00 

Sept.  19,  1890 20,000.00 

July  13.  1892 ^ 15.000.00 

Aug.  18,  1894 8,000.00 

June  3,  1896 8, 000. 00 

Mar.  3.  1899 5.000.00 

June  13.  1902 25.000.00 

Mar.  3,  1905 20.000.00 

Mar.  2,  1907 25,000.00 

Mar.  3.  1909  (allotment  Apr.  9.  1919) 25.000.00 

June  25,  1910 25. 000. 00 

Feb.  27.  1911 7.500.00 

July  25,  1912 10.000.00 

Mar.  4,  1913 15.000.00 

Oct.  2,  1914  (allotment  Oct.  7,  1914) 18,000.00 

Mar.  4,  1915  (allotment  Apr.  2, 1915) 40.000.00 

July  27,  1916 60,000.00 

Mar.  2.  1919  (allotment  May  13.  1919) 15,000.00 

Total 496. 500. 00 

Transferred  from  ('hattahoodiee  River.  Oa.  and  Ala.,  act  of  Mar. 

2,   1919 6.  •''>00. 00 

Receipts  from  rental  of  plant 2. 129. 04 

Grand  total 505, 129.  04 

Receipts  from  sales  $3,083.30. 


^Tbe  sum  expended  on  Flint  Riyer  from  Joint  appropriations  for  Chattahoochee  and 
Flint  Rivers  amounted  to  $70,000. 
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6.  CHATTAHOOCHEE  RIVER,  GA.  AND  ALA.    (A6.) 
OPERATIOXS  DURING  THE  FISCAL  TEAR. 

Dredging  operations  were  carried  on  by  the  U.  S.  pipe-line  dredge 
Muscogee  from  August  12  to  November  20,  1919,  at  Jennies  Island 
Shoal  and  Town  Reach  Shoal,  after  which  the  dredge  was  trans- 
ferred to  the  Apalachicola  River,  Fla.  The  dredging  operations 
were  as  follows : 


Location. 

Miles 

below 

Columbus. 

Character  of  material. 

Cubic 
yards. 

Cost  per 
yard. 

6 
0 

Sejid  and  gravel 

25,169 
14,800 

}     10.256 

Town  Roach 

Sand,  eravel.  and  old  fettles.  

Snagging  operations  were  carried  on  by  the  U.  S.  snag  boat  ChattOr 
hoochee  from  August  5  to  November  18,  1919,  between  Columbus, 
Ga.,  and  Eufaula,  Ala.,  a  distance  of  64  miles,  resulting  in  the  re- 
moval of  1,344  obstructions  at  a  total  cost  of  $10,798.62.  The  work 
is  detailed  as  follows: 


Character  of  work. 


Number.     Unit  cost. 


Removed  from  channel: 

Logs 

Snags t 

Trees 

Pikfl  pulled  from  Jetties 

Removed  frx>m  banlcs,  overhanging  trees 


18.00 


Repairs  to  jetties  at  Jennies  Island,  6  miles  below  Columbus,  and 
at  Columbus,  Ga.,  were  made  by  the  U.  S.  towboat  Colurribus^  pile 
driver  No.  JL  and  attendant  plant.  A  total  of  6,625  linear  feet  of  jet- 
ties were  renlled  and  repaired  at  a  total  cost  of  $25,134.30.  The  work 
is  detailed  as  follows : 


Locatioo. 

Miles 
below  Co- 
lumbus. 

Character  of  work. 

Linear 
feet. 

Unit  cost. 

Jennies  Island  .... 

6 
0 

2,200  cords  of  brush  cut  and  placed  in  Jetties 

1,200  poles  cut  and  placed  in  jetties:  1,614  piles 
driven. 

6,625 

Town  Reach 

13.70 

The  cost  of  the  work  is  detailed  as  follows : 

Outstanding  liabilities  from  last  year 1 $6, 554. 96 

Dredging $10, 108. 81 

Snagging 10, 798. 62 

Repairs  to  jetties 25, 134. 30 

Care  of  plant  and  repairs 5, 156. 46 

Office  expenses  and  contingencies 3, 820. 38 


Cost  of  work 55, 018.  57 

Outstanding  liabilities 332. 65 


Total  expenditures  during  the  fiscal  year 

CONTRACTS  IN  FORCE. 

None. 


54,685.92 
61. 240.  88 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  Cong..  3d  sess.,  p.  423)—        $2,000.00 

Present  project : 

June  23,  18T4 ] 

Mar.  3,  1875 [  *  $52, 000. 00 

Aug.  14,  1876 j 

June  18,  1878 18, 000. 00 

Mar.  3,  1879 15, 000. 00 

June  14,  1880 20, 000. 00 

Mar.  3,  1881 20, 000. 00 

Aug.  2,  1882 25,000.00 

July  5.  1884 35, 000. 00 

Aug.  5,  1886 20,000.00 

Aug.  11, 1888 20, 000. 00 

Sept  19,  1890 20, 000. 00 

July  13,  1892 •25,000.00 

Aug.  18,  1894 "30,000.00 

June  3,  1806 •  25, 000. 00 

Mar.  3,  1899 •  50, 000. 00 

June  13,  1902 *  100, 000. 00 

Apr.  28,  1904  (allotment  May  31,  1904) 32, 650. 00 

Mar.  3,  1905 75, 000. 00 

Mar.  3, 1905  (allotment  Nov.  15, 1906) 10, 000. 00 

Mar.  2,  1907 150, 000. 00 

Mar.  3, 1900  (allotment  Apr.  9,  1909) 115, 000. 00 

June  25,  1910 75, 000. 00 

Feb.  27,  1911 75, 000. 00 

July  25, 1912 50, 000. 00 

Mar.  4,  1913 80,  000. 00 

Mar.  4,  1913  (allotment  Sept  18,  1914) •2,503.50 

Oct  2, 1914  (allotment  Oct  7,  1914) 65, 000. 00 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 75,000.00 

July  27,  1916 120,000.00 

Mar.  2,  1919  (allotment  May  13,  1919) 27, 000. 00 

June  5, 1920  (allotment  June  15, 1920) 25, 000. 00 

1, 452, 153. 50 

1. 454, 153.  50 

Receipts  from  rental  of  plant 5,796.44 

Total 1, 459, 949. 94 

Transferred  from  "Apalachlcola  River,  the  cut-off, 

Lee  Slough,  and  lower  Ohipola  River,  act  of  Aug. 

8,  1917 3, 500. 00 

Transferred  from  **  Channel  from  Apalachlcola  River 

to  St.  Andrews  Bay,"  act  of  Aug.  8,  1917 3, 500. 00 

7,000.00 

1  466  949.94 

Carried  to  surplus  fund,  act  of  Feb.  24,  1835 2, 000. 00 

Transferreii  to  Flint  River,  Ga 6, 500. 00 

8,500.00 

Net  total 1,458,449.94 

^The  sum  expended  on  the  Chattahoochee  River  from  Joint  appropriations  for  Chatta- 
hoochee and  Flint  Rivers,  amounting  to  $70,000. 

«  Of  which  $5,000  was  expended  between  West  Point  and  Franklin,  Ga. 

•  Of  which  $15,000  may  be  applied  to  procurement  of  a  dredge  boat  to  be  used  on  the 
Chattahoochee,  Flint,  and  Apalachlcola  Rivers,  and  $5,000  of  the  appropriation,  together 
with  unexpended  balance  on  hand,  shall  be  applied  to  survey  of  the  Chattahoochee  River 
between  West  Point  and  Franklin,  Ga. 

«  For  section  below  Columbus,  Ga.  No  appropriation  for  section  between  West  Point 
and  Franklin,  Ga.  (H.  Doc.  Ill,  56th  Cong.,  2d  sess.). 

•Allotment  of  $5,000,  of  wbich  $2,496.50  was  returned  to  Treasury. 
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7.  CHANNEL   FROM   APALACHICOLA   RIVER   TO   ST.   ANDREWS   BAY. 

FLA.     (A7.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  active  operations  during  the  fiscal  year.    The  money 
expended  is  detailed  as  follows : 

Outstanding  liabiUties  from  previous  fiscal  year $5, 363. 11 

Repairs  to  plant $5, 316. 44 

Care  of  plant 4, 379.  25 

Overhead,  office  expenses,  and  contingencies 1, 051. 11 

Cost  of  work 10, 746. 80 

Outstanding  UablUtles ^ 877. 45 

9,869.35 

Total  expenditures  during  the  fiscal  year 15, 232. 46 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Present  project: 

June  25,  1910 $100, 000.  00 

Feb.  27,  1911 150, 000. 00 

July  25,  1912 70,000.00 

Mar.  4,  1913 130.000.00 

Oct.  2  ,1914  (allotment  Oct  7,  1914) 65, 000. 00 

July  27,  1916 10, 000. 00 

Aug!  8,  1917 14, 500. 00 

Total . 539,  500. 00 

Transferred  from  Coosa  River,  Ga.  and  Ala.,  between  Rome,  Ga., 
and  Lock  No.  4,  Ala.,  act  of  Mar.  4, 1915 4, 200. 00 

Total 543,  700. 00 

Receipts  for  rental  of  dredge  Blackwater 59, 115. 16 

Grand   total 602, 815. 16 

Transferred  to  Carrabelle  Bar  and  Harbor,  Fla $7, 300. 00 

Transferred  to  Chattahoochee  River,  Ga.  and  Ala 3, 500. 00 

Transferred  to  Apalachlcola  Bay,  Fla 12, 500. 00 

23, 300. 00 

Net  total 579, 515. 16 

Receipts  from  sales,  $8,526.24. 

8.  ENTRANCE  TO  ST.  JOSEPH  BAY,  FLA.  (A8). 
OPERATIONS   DrRlNO  THE  FISCAL  YEAR. 

There  were  no  active  operations  during  the  fiscal  year. 
The  money  expended  is  detailed  as  follows : 

Office  expenses  and  contingencies $133. 30 

Outstanding  UablUtles 30. 00 

Total  expenditures  for  the  fiscal  year 103. 30 

CONTRACTS   11^  FORCE. 

None. 
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APPROPRIATIONS. 
Present  project : 

July  25,  1912 $20,000 

Mar.  4,  1913 10, 000 

Total 30,000 

Transferred  under  authority  of  act  of  Mar.  4,  1915 9, 500 

Net  total 20. 500 

CJontrlbuted  funds ^ 20, 000 

Grand  total 40, 500 


9.  ST.  ANDREWS  BAY,  FLA.   (A9.) 
OPERATIONS  DURING  THE  FISCAL,  YEAR. 

The  Ua  S.  seagoing  hopper  dredge  Caucus^  rented  from  the  Pensa- 
cola  Harbor  improvement,  was  engaged  in  dredging  operations  on 
the  improvement  from  February  1  to  May  7, 1920,  and  from  May  26 
to  the  close  of  the  fiscal  year,  resulting  in  the  removal  of  187,028 
cubic  yards  of  material  from  the  channel,  at  a  field  cost  of  $47,753.92, 
a  unit  cost  of  $0,255+,  or  a  gross  unit  cost  of  $0,377+.  The  high 
cost  of  dredging  was  due  to, the  continued  bad  weather  encountered 
and  to  the  difficulty  in  obtaining  coal. 

The  money  expended  is  detailed  as  follows : 

Dredging $47,  753. 92 

Rent  of  plant 15, 622. 67 

Minor  repairs  to  plant 1,  770. 13 

Overhead,  office  expenses,  and  contingencies ,%492. 80 

Cost  of  work 70, 639. 52 

Outstanding  liabilities 15, 155. 38 

Total  expenditures  during  the  year 55,484.14 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Present  project : 

.Tune  25,  1910 $75,000.00 

Mar.  4,  1911  (sundrj'  civil  act) 128.560.00 

Oct.  2,  1914  (allotment  Oct.  7,  1914) 36,  000.00 

Mar.  4,  1915  (allotment  Apr.  2.  1915) 25,000.00 

Mar.  4,  1915  (allotment  Dec.  15,  1915) 15,000,00 

Aug.  8,  1917  (allotment  Sept.  6,  1917) 36,000.00 

Mar.  2, 1919  (allotment  May  13, 1919) 18,000.00 

Mar.  4,  1913  (allotment  Apr.  21,  1920) 10.000.00 

Mar.  4,  1915  (allotment  May  10,  1920) 15,000.00 

Total 358, 560. 00 

Received  for  rent  dredge  Caucus 3,355.00 

Received  for  rent  of  dredge  Blackwater 6, 840. 00 

Received  from  rental  of  attendant  plant  to  U.  S.  dredge  Pettus 1, 305. 19 

Grand   total 370, 060. 19 
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HOLMES  AND  BLACKWATEU  RIVERS,  PLA,  CHOOTAWHATCHKE.  ES- 
CAMBIA, AND  CONECUH  RIVERS,  FLA.  AND  ALA,  THE  NARROWS 
IN  SANTA  ROSA  SOUND,  AND  PENSACOLA  HARBOR.  FLA.  (GROUP  B). 

10.    CHOCTAWHATCHEE  RIVER,  FLA.   AND  ALA.     (Bl.) 
OPERATIONS  DURING   FISCAL  YEAR. 

The  snag  boat  Choctaw Jiatchee^  operated  by  hired  labor,  worked 
on  this  stream  from  July  8  to  August  31,  1919,  between  the  mouth 
and  the  mouth  of  Holmes  River,  a  distance  of  27^  miles.  The  re- 
sults are  given  in  the  tabulation  betow,  all  work  being  for  mainte- 
nance : 


Character  of  work.  Nomber.     Unit  cost. 


Removed  from  channel: 

Snags 

Trees 

Removed  from  banks,  trees. 


The  money  expended  was  as  follows : 

Outstanding  liabilities  from  previous  year $87. 49 

Snagging $1,  552. 66 

Care  of  plant 528.  50 

Overhead,  office  expenses,  and  contingencies 553.  63 


Cost  ol  work 2, 634.  79 

Outstanding  liabilities ' 91. 08 

2, 543. 71 


Total  expenditures  during  the  year 2,581.20 

CONTRACTS   IN   FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  427 * $15, 000. 00 

Present  project: 

June  23.  1874 $5,000.00 

Mar.  3,  1875 ^.-  5,000.00 

Aug.  14,  1876 5,000.00 

Mar.  3.  1879 5,000.00 

June  H  1880 7,000.00 

Mar.  3,  1881 10,000.00 

Aug.  2,  1882 '18,000.00 

July  5,  1884 15,000.00 

Aug.  5,  1886 15,000.00 

Aug.  11,  1888 10.000.00 

Sept.  19,  1890 12. 500. 00 

July  IS.  1892 12,500.00 

Aug.  18,  1894 6,000.00 

June  3,  1896 5, 000. 00 

>  The  act  of  June  15.  1844,  appropriated  $10,000  for  Choctawatchee  and  Holmes  Riverfl* 
_  '  Part  of  an  appropriation  of  |20,000.  of  which  |2,000  was  to  be  expended  on  Lagrange 
BayoQ,  Pla. 

9030— ENO1920— pt2 17  ^  . 
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Present  project — Continiied. 

Mar.  3,  1W9 $ie,O00.OD 

Jnne  13.  1902 'ie.ono.00 

Jone  13,  1902  (allotment  May  31,  1904) 3,0(10.00 

Mar.  3,  1905 '10,000.00 

Mar.  3,  1905  (allotment  Jnly  26,  19a')) 2,000.00 

Mar.  3,  19<l5  (allotment  July  28,  1906) 300.00 

Mar.  2,  190? "10.000.00 

Mar.  3,  1909  (allotment  Apr.  9,  1900) 5,aJ0.00 

June  25,  1910 *  5. 000. 00 

Feb.  27,  1911 "5,000.00 

July  25.  1912 '8,000.00 

May  4,  1913 "9,000.00 

Oct.  2,  1914  (allotment  Oct  7,  1914) '20.000.00 

Mar.  4,  1915  (allotment  Apr.  2,  1915)— :l "25,000.00 

July  27,  1916 20,000.00 

Aug.  8,  1917 6,000.00 

291,300.00 

Total 30C  300. 00 

Carried  to  surplus  fund  (1852) 2,123.38 

Net   total 3(M.176.62 

Receipts  from  rental  of  plant 561.89 

Grand    total 304,738.01 

Receipts  from  sales,  etc.,  1249.63. 


11.  HOLMES  RIVER,  FLA.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  snag  boat  Choctawhatchee^  rented  from  the  Choctaw- 
hatchee  River  improvement,  was  employed  on  this  stream  from  Sep- 
tember 1  to  December  15,  1919,  in  the  construction  of  a  jetty,  at  the 
head  of  Boynton  Cut-off,  570  feet  long  and  consisting  of  parallel 
rows  of  piles  6  feet  apart  and  carried  to  6  feet  above  low  water,  the 
whole  l>eing  compactly  filled  with  brush  and  poles  securely  held  in 
place.  This  jetty  was  completed  at  a  field  cost  of  $3,371.86,  a  unit 
cost  of  $5.91+.  or  a  gross  unit  cost  of  $7.75-|-  per  linear  foot. 

The  money  expended  is  detailed  as  follows : 

Oatfitanclinjf  liabilities $183. 83 

Jetty  construction |3, 371.  86 

Rent  of  plant 493. 52 

Minor  repairs  to  plant — _' 44).  89 

Overhead,  office  expenses,  and  contingencies 515.28 

Cost  of  worh 4,421.55 

Total  expenditures  during  the  year 4,  G05. 38 

ooNmAcrrs  in  force. 

None. 

1  Inclades  Cyprem  Top  outlet. 

*0f  wlilcii  Iti.OOO  shall  be  expended  between  Newloii  find  (S(»nev}i,  Ala.,  and  $4,000  on 
CyprcM  Top  outlet. 
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APPROPRIATIONS. 

To  Aug.  10,  1888  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  465) *$4,000 

I'resent  project: 

Aug.  11,  1888 '$3,000 

Sept  19,   1890 '3,000 

Apr.  28.  1904  (allotment  Aug.  3.  1904) 2,000       ^ 

Mar.  3,  1905 2,000 

Mar.  2,  1907 2,000 

Mar.  3,  1909  (allotment  Apr.  10,  1909) 2,000 

June  25,  1910 2,000 

Feb.  27,  1911 1,000 

July  25,  1912 2, 000 

Mar,  4,  1913 2.500 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 5,000 

Aug.  8,  1917 1,000 

July  18,  1918 2,  000 

Mar.  2, 1919  (allotment  May  2,  1919) 5, 000 

34,600 

Total 38,500 

Receipts  from  sales,  etc..  $2.60. 


12.  NARROWS  IN  SANTA  ROSA  SOUND,  FLA.     (B3.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  active  operations  during  the  fiscal  year.    The  money 
expended  is  detailed  as  follows : 

Reprirs  to  plant $3,731.74 

Overhead,  office  expenses,  and  .contingencies (58. 61 

Cost  of  work 3,800.35 

Outstanding  liabilities J 171.  50 

Total  expenditures  for  the  fiscal  year 3, 628.  85 

CONTRACTS  IX  FORCE. 

None. 


APPROPRIATIONS. 
Present  project : 

June  25,  1910 $24,01)0.00 

Oct.  2,  1914  (allotment  Oct.  7,  1914) 5,000.00 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 5,000.00 

Total 34, 000. 00 

Receipts  from  rental  of  plant 5, 989. 41 

Grand    total 39,989. 41 


13.  BLACKWATER  RIVER,  FLA.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredge  Pettus^  rented  from  the  Alabama  River  improve- 
ment, commencecT  dredging  operations  on  July  31,  1919.    Work  was 


sThe  act  of  Aue.  2,  1882,  appropriated  $20,000  for  Choctawh&tchee  River,  Fla.  and 
Ala.,  of  which  S2,000  was  applied  to  Lagranee  Bayou. 

—  -  *-       -   ---—  *     "  ' o  much  of  the  unezpendf " 

for  Lagrange  Bayou. 
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2846      REPORT  6f  chief  of  engineers,  u.  s.  army,  1920. 

continued  until  September  29,  1919,  and  resulted  in  the  removal  of 
187,093  cubic  yards  of  material  from  a  channel  20,154  feet  in  length, 
at  a  field  cost  of  $12,081.57,  a  unit  cost  of  $0,064+,  or  a  gross  unit  cost 
of  $0,133+  per  cubic  yard. 

The  money  expended  is  detailed  as  follows : 

Outstanding  Uabilitles  from  previous  year $67.08 

Dredginp $12, 081.  57 

Rental  of  plant 7,015.61 

Repairs  to  plant \      4,631.23 

Offifv  expenses  and  contingencies 1, 238. 60 

Cost  of  work     24. 967. 01 

Ontstanding  liabilities 1, 026.  48 

23, 940.  53 

'I'nial  eTrpendltures  during  the  fiscal  year 24,007.61 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  1>«h'.  1491.  (J3d  Cong.,  3d  sess.,  p.  4iin  .         . ._  .,    ,  ^tK).  00 

Present  project : 

Mar.  3,  1905 $10,000.00 

Mar.  2.  1907 5,000.00 

June  25,  1910 25, 000. 00 

Mar.  4,  1913  (allotment  Apr.  8,  1918) 2,000.00 

Mar.  4,  1915  (allotment  Apr.  2,  1915)  *_ 5,000.00 

Mar.  4,  1915  (allotment  Nov.  20,  1917) 5,  000.  00 

July  18,  1918 5,000.00 

Mar.  2,  1919  (allotment  May  2.  1919) 10,000.  (X) 

67.  000.  00 

Total 72, 000.  00 

Receipts  for  rental  of  drnlge  Bla<;kirater 13,191.86 

Grand  Total S.5, 101.  86 


14.  ESCAMBIA  AND  CONECT  H  RIVERS,  FLA.  AND  ALA.     (B5.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  active  operations  during  the  fiscal  year.  The  total 
expenditures  for  the  year  were  $273.37  office  expenses  and  contingen- 
cies and  charged  as  maintenance. 

CONTRACTS  IN  I'X)RCE. 

None. 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63(1  (k)ng.,  3d  sess.,  p.  448) *  $10,  500. 00 

Present  project :  ' 

June  14,  1880 *  $8, 000. 00 

Mar.  3.  1881 '  5,  000.  00 

Aug.  2.  1882 12,000.00 

July  5,  1884 » 3. 000. 00 

July  5,  1884 12,000.00 

Aug.  5,  1886 - 12,000.00 

Aug.  11,  1888 10,000.00 

Sept.  19,  1890 7, 500. 00 

July  13,  1892 8,000.00 

Aug.  18,  1894 6.000.00 

*  June  3,  1896 4, 000. 00 

Mar.  3,  1899 5,  000. 00 

June  0, 1900  (allotment  July  19, 1900) 1,  500. 00 

June  13,  1902 5, 000. 00 

Mar.  3,  1905 10,000.00 

Mar.  3, 1905  (allotment  Nov.  10,  1906) 5, 000. 00 

Mar.  2,  1907 15,000.00 

.  Mar.  2.  1907 •  31, 000.  00 

Mar.  3,  1909  (allotment  Apr.  9,  1909) 5, 000. 00 

June  25,  1910 5, 000. 00 

Feb.  27,  1911 5,000.00 

July  25,  1912 5,000.00 

Mar.  4,  1913 -  8,000.00 

Oct  2,  1914  (allotment  Oct.  7, 1914) 5,000.00 

Aug.  8,  1917 2,  500.  00 

195,500.00 

Total ^^^ 206,  000.  00 

Carried  to  surplus  fund  (1838) 5,500.00 

Transferred  under  authority  of  the  act  of  Mar.  4, 1915-      4, 800. 00 

10, 300. 00 


Net  total 195, 700. 00 

Receipts  from  rental  of  snagboat  Escambia 81.  53 

Grand  total 195, 781.  53 

Receipts  from  sales,  etc.,  $2,218.87. 


15.  HARBOR  AT  PENSACOLA,  FLA.     (B6.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  active  operations  during  the  fiscal  year. 
The  money  expended  is  detailed  as  follows : 

Outstanding  liabilities  from  previous  fiscal  year $64. 11 

Repairs  to  plant $11,993.65 

Care  of  plant 4, 894. 15 

Office  expenses  and  contingencies 960.85 

Cost  of  work 17,  848. 65 

Outstanding  liabilities 1. 170. 96 

16,677.69 

Total  expenditures  for  the  year 16, 741. 80 

CONTRACTS  IN  FORCE. 

None. 

>  For  Bscambla  River  only.  •  For  Conecuh  River  only. 
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APPROPRLVTIOX8. 

Previous  projects  (see  H.  Doc.  1491.  63d  Cong.,  3d  sess.,  p.  524) _.    $725,956.94 

Present  project : 

June  13,  1902 *  $220, 000.  00 

Mar.  3,  1905 100,000.00 

Mar.  2,  1907 100,000.00 

Mar.  3,  1909  (allotment  Apr.  9,  1909) 110,000.00 

June  25,  1910 j 75, 000. 00 

Feb.  27,  1911 25,000.00 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 25,000.00 

July  27,  1916 20,000.00 

July  18,  1918 10,000.00 

685,000.00 

Total 1, 410,  956. 94 

Carried  to  surplus  fund  (1914)  from  act  of  Mar.  3,  1909 13,881.92 

Net  total 1, 397,075.02 

Receipts  for  salvage  by  dredge  Caucus  at  navy  yard,  Pensacola, 

Fla 14, 551.  76 

Receipts  for  rental  of  dredge  Caucus 27,110.97 

Grand  total 1, 438, 737.  75 

Receipts  from  sales,  etc.,  $562.70. 


ALABAMA  RIVER  AND  COOSA  RIVER,  GA.,  AND  ALA.   (GROUP  O.) 

16.  ALABAMA  RIVER,  ALA.   (CI.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Jetty  construction  was  carried  on  from  September  10  to  December 
9,  1919,  using  the  towboat  Alabama,  pile-driver  barge  No.  11,  and 

?uarter  boats  Nos.  1  and  %,    The  work  accomplished  is  detailed  as 
oUows : 


mies 
above 
mouth. 

Maintenance. 

Improvement. 

Locality. 

Linear 
feet. 

Cost  of 
work. 

Linear 
feet. 

Cost  of 
work. 

Haines  island  * 

90 
160 
150 
149 

178 
187 
192 

166 
.^90 
450 

$620.11 
1.296.50 
1,144.45 

468 
230 

$2,787.42 

Hurricane  Bluff 

1,389.61 

Lower  Canton  Shoals  

YouncTS  Bar                                    

170 
64 
112 

612.02 

Lower  Sister  Bar 

180 
898 
410 

600.51 
2,6.50.72 
1,314.06 

397.99 

Mary  Tavlor  Bar 

•  487. 17 

KhiES  Bar 

Total 

2,494 

7,626.35 

1,044 

5,674.21 

»         1  Partially  completed  in  fiscal  year  1919. 

bnagging   operations    were   carried   on    by   the   U.    S.   towboat 
AUhavm  and  pile-driA^er  barge  Xo.  11  during  September  and  Octo- 
ber, 1919,  resulting  in  the  removal  of  97  obstructions  from  the  chan- 
nel; by  the  U.  S.  snag  boat  Vienna,  rented  from  the  Mobile,  Ala.,, 
district,  from  September  24  to  October  6,  1919,  resulting  in  the  re- 

»  Includes  $150,000  appropriated  for  construction  of  seagoing  dredge  Caucus  and  $26,000 
allotted  by  Chief  of  Engineers  for  the  same  purpose. 
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moval  of  141  obstructions  from  the  channel ;  and  by  the  U.  S.  snag 
boat  Wm.  J.  Twining ^  from  June  28  to  30,  1920,  resulting  in  the  re- 
moval of  46  obstructions.  A  total  of  284  obstructions  were  removed 
during  the  year  at  a  cost  of  $2,036.30,  a  unit  cost  of  $7.17. 

The  continuous  survey  of  the  river  was  completed  from  mile  96 
to  mile  206,  and  the  mapping  to  mile  103,  below  Montgomery,  Ala. 

Extensive  repairs  were  made  during  the  year  to  the  pipe-line 
dredge  FettiLS^  towboat  Alabama^  snag  boat  Wm,  J.  Twining^  and 
barges  Nos.  28^  ^.5,  and  4^,  all  of  these  boats  being  put  on  dock. 

The  cost  of  the  work  is  detailed  as  follows : 

Outstanding  liabilities  from  previous  year $14,570.87 

Jetty  construction $13,300.56 

Snagging  operations 2, 036. 30 

Survey 4, 928. 99 

Major  repairs  to  plant: 

Dredge  Pettus 11, 989. 34 

Towboat  Alabama , 4, 064. 03 

Snag  boat  Wm.  J.  Twining 8, 048. 41 

Barges  No».  43  and  U 2, 404.  51 

Barge  No.  28 1, 214.  82 

Minor  repairs  to  plant 7, 165. 65 

(^re  of  plant 8,206. 12 

Miscellaneous 859.23 

Superintendence  and  office  expenses 3,888.98 

Cost  of  work 68,106.94 

CJoet  of  supplies  on  hand 2,579.84 

Total 70, 686.  78 

Outstanding  liabilities 1 3. 483. 17 

67,203.61 

Total  expenditures  during  the  fiscal  year 81, 774. 48 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  394) _  $419, 000. 00 

Present  project: 

Mar.  3,  1905 $100,000.00 

Mar.  2.  1907 . 200,000.00 

Mar,  3,  1909  (allotment  Apr.  9,  1909) 110, 000. 00 

June  25,  1910 *  85. 000. 00 

Feb.  27,  1911 . "75,000.00 

July  25,  1912 75, 000. 00 

Mar.  4,  1913 •100,000.00 

Oct.  2, 1914  (aUotment  Oct  7, 1914) 50, 000. 00 

Mar.  4, 1915  (allotment  Apr.  2. 1915) 75, 000. 00 

Mar.  4, 1915  (allotment  July  7, 1916) 2, 000. 00 

July  27,  1916 100,000.00 

Aug.  8,  1917 50,000.00 

Mar.  2,  191»  (allotment  May  2, 1919) 50, 000,  Ob 

June  5,  1920  (allotment  June  15,  1920) 18, 000. 00 

1,090,000.00 

Total    1,509,000.00 

Carried  to  surplus  fund  (1914)  from  act  of  Mar.  3,  1909 234.87 

Net  total 1, 508, 765. 13 

*  In  the  discretion  of  the  Secretary  of  War,  the  scope  of  this  improvement  may  be  ex- 
tended to  include  the  Alabama  and  Coosa  Rivers  between  Montgomery  and  Wetumpka. 

*  Includes  Alabama  and  Coosa  Rivers  between  Montgomery  and  Wetumpka. 
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Insurance  for  storm  damages  to  snag  boat  Wtn.  J.  Twining $1,806.68 

Receipts  from  rental  of  plant 30, 120. 41 


Grand  total - 1,540,252.22 

Receipts  from  sales,  etc.,  $608.72. 


17.  COOSA  RIVER,  GA.  AND  AUL     (02.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

liome^  Ga.^  to  Lock  No.  4,  ^Za. — Dredging  operations  were  carried 
on  by  the  U.  S.  dipper  dredge  Attalla  and  attendant  plant  from 
August  18  to  December  8,  1919,  and  the  U.  S.  orange-peel  bucket 
dredge  No.  32  and  attendant  plant  from  October  1  to  December  8, 
1919,  resulting  in  the  removal  of  39,969  cubic  yards  of  sand  and 
gravel  from  the  channel  at  Fosters  Island,  Davis  Creek  Bar,  Smiths 
Creek  Bar,  Thorntons  Island,  Crofts  Island,  and  Copperas  Bluff, 
at  a  total  cost  of  $10,008.25,  a  unit  cost  of  $0.25  plus.  Snagging  opera- 
tions were  carried  on  resulting  in  the  removal  of  34  overhanging  trees 
from  banks  and  12  logs  from  the  channel  at  a  cost  of  $61.94,  a  unit  cost 
of  $1.34  plus.  The  work  of  converting  barge  No.  SH  into  a  bucket  dredge 
was  completed  the  latter  part  of  September.  Repairs  were  made  to 
the  towboat  Leota  and  dredge  No.  32.  ^ 

The  money  expended  was  as  follows : 

Outstanding  liabilities  from  previous  year $6, 976, 68 

Dredging $10, 008. 25 

Snagging . 61. 94 

New  derrick  barges 4,688.78 

Care  of  plant 845. 92 

Repairs  to  plant 12,853.»4 

Superintendence  1, 776. 34 

Office  expenses  and  contingencies 3, 506. 86 


Cost  of  work 33, 742. 03 

Outstanding  Uabilltles 4, 658. 13 

29,183.90 


Total  expenditures  for  the  year 36, 160. 58 

Locks  and  Dams  Nos.  4  cmd  6. — A  storehouse  was  built  at  Lock 
No.  3,  and  all  property  used  in  construction  of  Locks  and  Dams  Nos. 
4  and  6  was  moved  and  stored  at  Lock  No.  8. 

The  money  expended  was  as  follows : 

Outstanding  liabilities  from  previous  year * $188.34 

Building  storehouse  at  Lock  No.  3 $762. 11 

Moving  and  storing  property 3,679.67 

Overhead,  office  expenses,  and  contingencies 132.08 


Cost  of  work 4, 573. 86 

Outstanding  liabilities 9. 24 


4,664.6S 


Total  expenditures  for  the  year 4, 702. 96 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Present  project :  , 

Between  Rome,  Ga.,  and  East  Tennessee,  Virginia 
&  Georgia  R.  R.  bridge  *— 

Aug.  14,  1876 $30,000.00 

June  18,  1878 75, 000. 00 

Mar.  3,  1879 45,000.00 

June  14,  1880 75, 000. 00 

Mar.  3,  1881 60.000.00 

Aug.  2,  1882 "83.700.00 

July  5,  1884 50,000.00 

Aug.  5,  1886 45,000.00 

Aug.  11,  1888 60, 000.  00 

Sept.   19, 1890 150. 000. 00 

July  13. 1892 130, 000. 00 

Aug.  18,  1894 110,000.00 

June  3,  1896 1 50, 000.  00 

Mar.  3,  1899 20.000.00 

June   13,   1902 ■27,844.20 

June  13,  1902  (transferred  from  appropria- 
tion for  section  between  Wetumpka  and 
East  Tennessee,  Virginia  &  Georgia  R.  R. 

bridge) 10, 000. 00 

June  13,  1902  (allotment  May  31,  1904) 7, 500. 00 

Mar.  3,  1905 25, 000. 00 

Mar.  2,  1907 48.000.00 

Mar.  3,  1909  (allotment  Apr.  9,  1900) *  38, 000.  00 

June  25.  1910 247,  500. 00 

Feb.  27,  1911 271, 039. 00 

July  25,  1912 144,000.00 

Mar.  4,  1913 136,000.00 

Oct.  2,  1914  (allotment  Oct  7. 1914) 40, 000. 00 

Mar.  4, 1915  (allotment  Apr.  2, 1915) 106.000.00 

Mar.  4,  1915  (allotment  Sept.  28,  1915) 80,000.00 

Mar.  4,  1915  (allotment  May  18,  1916) 80, 000. 00 

July  27,  1916 98,000.00 

$2, 342. 583. 20 

Carried  to  surplus  fund  (1914)  from  act  of  Mar. 

3,  1909 6, 131. 02 

Transferred  from  unexpended  balance  for  "  Coosa 
River,  Ga.  and  Ala.,  "between  Rome,  Ga.,  and 
.  Lock  No.   4,   Ala.,"   act  of  Mar.  4,   1915,   to 
"  Channel  from  Apalachlcola  River  to  St.  An- 
drews Bay,  Fla." 4,200.00 

10,831.02 

Total 2, 332, 252, 18 

Between  Wetpurapka,  Ala.,  and  East  Tennessee, 
•     Virginia  &  Georgia  R.  R.  bridge— 

Sept  19,  1890 150,000.00 

July  13,  1892 100,000.00 

Aug.  18,  1894 110,000.00 

June  3,  1896 •  40, 000. 00 


1  Formerly  known  as  the  Selma.  Rome  ft  Dal  ton  R.  R.  bridge. 

'Includes  $8,700  transferred  from  appropriation  for  Etowah  River,  Ga. 

•  Part  of  an  appropriation  of  $35,000  for  Coosa,  Oostenaula.  and  Coosa  watte  Rivers. 
The  act  also  directed  the  transfer,  from  the  halance  to  the  credit  of  the  improvement 
below  the  railroad  bridRe.  of  $10,000  for  expenditure  above  said  bridge. 

•  Does  not  indade  $2,000  transferred  to  section  between  Wetumpka  and  East  Tennessee^ 
Virginia  ft  Georgia  R.  R.  bridge. 

•  Appropriation  of  $50,000,  of  which  $10,000  was  transferred  by  act  of  June  13,  1902, 
to  tectioo  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  ft  Georgia  R.  R.  bridge. 
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Present  project — Continued. 

Between  Wetpunipka,  Ala.,  and  East  Tennessee, 
Virginia  &  Georgia  R.  R.  bridges— Continued. 

Mar.  2,  1907 *  $2, 000. 00 

Mar.  3,  1909  (allotment  Apr.  9,  1909 *  2, 000.00 

$404, 000. 00 

Net   total 4730,252.18 

Receipts  from  rental  of  plant 86. 91 

Grand  total 2,736,389.09 

Receipts  from  sales,  etc.,  $16,654.89. 


18.  OPERATING  AND  CARE  OF  I.OC^KS  AND  DAMS  ON  COOSA  RIVER, 

GA.  AND  ALA. 

OPERATIONS    DURINC    THE   FISCAL   TEAR. 

During  the  fiscal  year  ending  June  30, 1920,  all  locks  were  operated 
without  interruption.  Actual  expenditures  during  the  fiscal  year, 
exclusive  of  outstanding  liabilities  at  the  close  of  the  present  nscal 
year,  were  as  follows: 

Mayos  Bar, 

liock  master's  salary $1,020.00 

Lockman*s  salary 720.00 

Rental  of  telephone  and  telephone  service 27. 50 

Water  ram  for  water  supply 50.72 

Repairs,  oils,  miscellaneous  supplies,  and  contingencies—        277.27 

$2, 104.  49 

lA)Ck  No.  i. 

Lock  master's  salary 720.00 

Repairs,  oils,  miscellaneous  supplies,  and  continj?encios 45.  97 

765.07 

Lock  .Vo.  2. 

Ijock  master's  salary 1 720.00 

Repairs,  oils,  miscellaneous  supplies,  and  continpreucies 45. 1)7 

765.07 

Lock  No,  3. 

Lock  master's  salary 716.00 

Repairs,  oils,  miscellaneous  supplies,  and  contingencies 718. 09 

1,434.09 

Lock  No,  .). 

Ijook  master's  salary 900.00 

Repairs  to  Government  road  leading  from  public  road  to 

reservation 121.  75 

Repairs  to  roof  of  lock  house 504.82 

Repairs,  oils,  miscellan(K)us  supplies,  and  contingencies 152.  58         ^ 

Dam  No.  5. 

Caretaker's  salary ^"SS 

Repairs  to  dam 'xSo'S;^ 

Repairs,  oils,  miscellaneous  supplies,  and  contingencies 203.  ^    „    ^^  ^ 

3, 586. 51 

10, 336. 18 

1  Transferred  from  section  between  Rome.  Ga.,  and  East  Tennessee,  Virginia  &  Georgia 
R  .R.  bridge. 
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At  Mayos  Bar  minor  repairs  were  made  to  bam.  At  Ijock  No.  3  a 
bathtub,  sink,  and  lavatory  were  installed  in  the  lock  house,  and 
steel  tower  and  tank  erected  for  water  supply.  At  Lock  No.  4  the 
Government  road  leading  from  the  reservation  to  the  main  road 
was  repaired,  minor  repairs  were  made  to  the  bam,  and  the  lock 
house  was  re-covered  with  composition  shingles.  At  Dam  No.  5  a 
large  break  in  the  dam  was  repaired. 


Summary  of  expenditures  made  during  the  fiscal  year  at  Locks  Nos.  i,  2,  S, 
and  4,  Dam  No.  5,  and  at  Mayos  Bar  Lock  and  Dam, 

Outstanding  liablUties  from  previous  year $822. 96 

Services $8. 906. 43 

Material 1, 516.  89 

Subsistence 68.74 

Travel 83.13 

Services  other  than  personal 92. 59 


10, 667.  78 
I^ss  outstanding  liabilities,  June  30,  1920 1, 154. 56 


9, 513. 22 


Actual  expenditures  during  the  fiscal  year 10,336.18 

EXPENDITURES.* 


Fiscal  year  ending  June  30 — 

1890 $326,  42 

1891 2, 530. 67 

1892 6, 137.  49 

1893 9, 368. 56 

1894 3, 418. 53 

189rK 3, 982. 66 

1896 8,  797. 12 

1897 6, 137. 92 

1898 2, 281. 98 

1899 7, 141.  60 

190U 5, 907, 16 

1901 8.  510,  75 

1902 42, 106.  40 

1903 22,  638.  72 

1904 5, 572.  81 

1905 8, 442.  57 

1906 9,  016,  35 


Fiscal  year  ending  June  30 — 

1907 $11, 444. 11 

1908 16, 037. 14 

1909 5, 218.  84 

1910 6,  064.  20 

1911 3, 777.  92 

1912 5, 919.  78 

1913 3,  258.  82 

1914 4.  700.  52 

1915 16, 634.  73 

1916 19, 108,  06 

1917 24, 902.  34 

1918 7, 021. 93 

1919 17, 853.  57 

1920 10, 336. 18 


Total 304,593.85 


CONTRACrrS  IN  FORCE. 

None. 


*  Under  permaneDt  iDdeflnite  appropriation  pi-ovidcd  by  acts  of  July  5,  1884,  and  Mar.  3, 
1000,  for  operating^  and  keeping  in  repair  canals  and  other   public   works. 
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IMPROVEMENT   OF   RIVERS    AND   HARBORS    IN    THE   MOBILE,   ALA.. 
'  DISTRICT. 


REPORT  OF  MAJ.  R.  S.  THOMAS,  CORPS  OF  ENGINEERS. 

lUPBOVEMENTS. 

(The  letters  and  figures  in  parentheses  Indicate  the  group  and  the  numerical  order  in  the 
group  to  which  the  respectlye  ImproTements  belong  for  purposes  of  appropriation.] 


1.  Mobile  Harbor,  Ala.  (Al) 

2.  Channel  between  Mobile  Bay 

and  Mississippi  Sound,  Ala. 
(A2) 

8.  Black  Warrior,  Warrior,  and 
Tombigbee  Rivers,  Ala 

4.  Tombigbee  River,  Ala.,  from 

mouth  to  Demopolls  (main- 
tenance of  channel)   (Bl). 

5.  Tombigbee   River,   from   De- 

mopolls,  Ala.,  to   Walkers 
Bridge,  Miss.  (B2) 

6.  Operating  and  care  of  locks 

and  dams  on  Black  Warrior 
and  Tombigbee  Rivers,  Ala. 


Page. 
2355 


2357 
286S 


2850 


2880 


2861 


Page. 

7.  PascagQUla  Harbor,  Miss 2364 

8.  Gulfport   Harbor   and   Ship 

Island  Pi^ss,  Miss 2365 

9.  Pascagoula    River,    Miss. 

(01) 2367 

10.  Blloxl  Harbor,  Miss.  (02)..     2368 

11.  Wolf    and    Jordan    Rivers, 

Miss.    (03) 2368 

12.  East   Pearl   River,    Miss. 

(04) 2369 

13.  Pearl    River,    below    Rock- 

port,  Miss.  (C5) 2369 

14.  Removing  the  Water   Hya- 

cinths, Mobile  River,  Ala. 
(Tributaries) 2370 


FOE  DESOKIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES   881   TO  020. 


MOBILE    HARBOR    AND    BAR   AND    CHANNEL   CONNECTING    MOBILE 
BAY  AND  MISSISSIPPI  SOUND,  ALA.     (GROUP  A.) 

1.  MOBILE  HARBOR,  ALA.     (Al.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredge  Wahalak  was  engaged  in  dredging  oper«.tions 
from  July  1  to  10,  1919,  and  from  December  1,  1919.  to  June  30, 
1920,  during  which  time  the  dredge  worked  over  the  following  parts 
of  the  channel : 

From  7,800  feet  south  of  beacon  34  to  200  feet  south  of  beacon  30, 
from  2,000  feet  south  of  beacon  16  to  5,000  feet  south  of  beacon  4, 
and  from  100  feet  south  of  beacon  40  to  7,000  feet  south  of  beacon  38. 
The  following  work  was  accomplished: 

Nemr  mrork  * 

Material  removed cubic  yards-»  '  1,960,770 

Total  cost  of  dredging,  Including  office  expenses,  surveys,  etc—  $91, 875. 82 

Gross  cost  per  cubic  yard $0. 0468 

Length  of  channel  dredged  over feet—  61,382 

Average  bottom  width  of  channel  formed do 220 

Average  depth  obtained : do 31. 3 

Maintenance : 

Material  removed cubic  yards—  2, 885, 585 

Total  cost  of  dredging,  including  office  expenses,  surveys,  etc-  $122, 772. 80 

Gross  cost  per  cubic  yard $0. 0424 

Length  of  channel  dredged  over feet—  68, 382 

Average  bottom  width do 220  to  280 

Average  depth  obtained do 28to31.3 

2355 
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The  U.  S.  dredge  Gulf  port  was  engaged  in  dredging  operations 
from  July  17,  1919,  to  October  20,  1919,  and  from  January  24,  1920, 
to  April  22,  1920,  during  which  time  the  dredge  worked  over  the 
following  parts  of  the  channel :  ^ 

From  6,0(X)  feet  south  of  beacon  36  to  7,800  feet  south  of  beacon 
'  34  and  from  545  feet  south  of  old  beacon  22  to  100  feet  south  of 
beacon  40. 

The  following  work  was  accomplished: 

New  work  : 

Material  reinovetl cubic  yanls.  ,  815, 175 

Total  <?ost  of  dredging,  including  sun^eys,  office  expenses,  etc $83,873.36 

Gross  cost  rx^r  cubic  yard $0. 1029 

Length  of  channel  dredged  over feet__  21,175 

Average  bottom  width  of  channel  fornied^_j. do 220 

Average  depth  obtained do 32 

Maintenance  : 

Material  removed cubic  yards__  587,335 

Total  cost  of  dredging,  including  surveys,  office  expenses,  etc..  $60,424.29 

Gross  cost  per  cubic  yard $0. 1029 

Length  of  channel  dredged  over ■. feet__  21, 175 

Average  bottom  width do 230 

Average  depth  obtained do 29 

The  IT.  S.  dredge  Charleston  was  engaged  in  dredging  operations 
from  September  29,  1919,  to  June  30,  1920,  during  which  time  the 
following  work  was  accomplished : 


Location. 

Cubic 
yards  of 
materiil 
remo'pd. 

Kind  of  work. 

("ost. 

Outer  bar  channel  (new) 

201, 36S  !  New 

$42,519.77 

Outer  bar  channel '  oH  "> 

4,521     Maintenance i       P56.48 

Mobile  Biv  channel  l)etween  beacons  4  and  6 

489,ltt4    do 19.721.70 

Work  on  the  new  outer  bar  channel,  which  was  dredged  over  its 
entire  length,  was  begun  October  13, 1919.  The  work  in  Mobile  Bay 
channel  was  performed  at  such  times  when  weather  conditions  were 
unfavorable  for  work  on  the  outer  bar. 

The  U.  S.  snag  boat  Demopolis  was  engaged  in  snagging  operations 
in  Mobile  Kiver  channel  for  18  days  during  the  fiscal  year  and  ac- 
complished the  following  work : 

Sna^  removed 250 

Logs  removed 12 

Lengtli  of  channel  cleared  of  obstructions feet—  2, 150 

Total  expenditures  for  the  fiscal  year  amounted  to  $2,116.73,  includ- 
ing care  and  upkeep  of  plant,  office  expenses,  and  contingencies. 
When  not  engaged  in  snagging  operations  the  Demopolis  was  em- 
ployed in  handling  coal  and  other  supplies  for  the  floating  plant," 
removal  of  wrecks,  and  other  miscellaneous  work. 

Miscellaneous  expenditures,  as  shown  below,  were  also  made : 

New  work: 

Part  cost  of  building  two  creosoted  wooden  barges $4,  522. 32 

Equipment  of  plant  and  care  of  property  at  the  Pascagoula  boat 

yard 3. 194.  57 

Inspections  and  miscellaneous  work  of  U.  S.  tug  Chickasaw 645. 29 

Part  cost  of  caring  for  plant  at  Pinto  Pass  Reservation 683. 14 
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Maintenance : 

Part  cost  ot  building  two  creosoted  wooden  barges $4, 344.  d8 

Equipment  of  plant  and  care  of  property  at  the  Pascagoula  boat 

yard 3, 069. 29 

Inspections  and  miscellaneous  work  of  U.  S.  tug  Chickasaw 619. 98 

Part  cost  of  caring  for  plant  at  Pinto  Pjiss  Reservation 675.96 

'  CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 

p.  498) $7, 669, 094.  89 

Mar.  4,  1915  (allotted  Feb.  28,  1916) $20,000.00 

July  27,  1916 155,000.00 

175, 000. 00 

Present  project: 

Mar.  4,  1915  (allotted  Mar.  20,  1920) 60,000.00 

Aug.  8.  1917 110,000.00 

July  18,  1918 500,000.00 

Mar.  2,  1919 200.000.00 

June  5,  1920  (allotted  June  8,  1920) 200,000.00 

Total 8. 914.  094.  89 

Receipts  from  sales,  etc.,  $31,102.40. 


2.  CHANNEL  BETWEEN  MOBILE  BAY  AND  MISSISSIPPI  SOUND,  ALA. 

(A2.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredffe  Pascagoula  was  engaged  in  maintaining  this  im- 
provement from  December  1  to  December  28,  1919,  during  which 
time  the  channel  was  redredged  from  3^800  feet  east  of  beacon  6  to 
8,000  feet  east  of  beacon  4.    The  following  work  was  accomplished : 

Maintenance : 

Material  removed cubic  yards—  86,390 

Total  cost  of  dredging.  Including  surveys,  office  expenses,  etc—  $11, 941.  41 

Gross  cost  per  cubic  yard $0. 1382 

Length  of  channel  dredged  over feet—  5,800 

Average  bottom  width  of  channel  formed do 100 

Average  depth  obtained- do 12 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

July  25,  1912 $50, 000 

Mar.  4, 1913 20, 001> 

July  27,  1916 5, 000 

Aug.  8.  1917 5,  OOO 

Mar.  2,  1919 l 4,000 

Total 84,000 

Tnaaferrad  under  authority  act  of  Mar.  4, 1915 20, 000 

Net  total 64.000 
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3.  BLACK  WARRIOR,  WARRIOR,  AND  TOMBIGBEE  RIVERS,  ALA. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Lock  and  dam  camtruction, — Work  on  maps,  abstracts,  descrip- 
tions, and  deeds  for  lands  submerged  by  backwater  from  Dam  No.  17 
and  negotiations  with  owners  of  same  have  been  continued.  Agree- 
ments have  been  reached  with  119  owners  of  land  for  about  3,313 
acres,  involving  about  $145,185,  or  at  an  average  price  of  about  $43.82 
per  acre.  Of  the  two  tracts  of  land,  about  50  acres  each,  that  were 
condemned  and  cases  appealed  on  account  of  excessive  awards,  one 
of  the  owners  has  filed  suit  against  the  United  States,  the  owner  of  the 
other  tract  has  placed  his  claim  before  Conp-ess.  One  lock  house  was 
constructed  at  Lock  No.  17,  and  considerable  material  assembled  for 
raising  crests  of  dams. 

Fishways. — Fishways  on  three  dams  are  now  40  per  cent  completed. 

Dredging, — The  dredges  Robert  McGregor^  Chas,  Humphreys^  and 
a  10-inch  dredging  outfit  removed  210,839,  60,538,  and  14,715  cubic 
yards  of  sand  and  gravel,  respectively,  in  widening  channel  and 
dredging  of  turning  basin. 

The  total  expenditures  during  the  fiscal  year  for  lock  and  dam 
construction,  including^  payment  for  submerged  land,  construction  of 
lock  tender's  house,  raising  crests  of  dams,  construction  of  fishways, 
and  dredging,  amount  to  $78,529.43. 

CONTRACTS  IN  FORCE. 

None. 

APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 
p.  408) : *  $407, 388. 80 

Present  project : 

July  5.  1884 $50,000.00 

Aug.  5,  1886 56,  250.  00 

Aug.  11,  1888 100,000.00 

Sept.  19,  1890 150, 000.  00 

July  13,  1892 250,000.00 

Aug.  18.  1894 87,500.00 

June  3,  1896 60, 000. 00 

Mar.  3,  1899 320,000.00 

June  6,  1900 . 286,824.00 

June  6,  1,900  (allotted  July  9,  1900) '3, 691.  24 

Mar.  3,  1901 293,  676. 00 

June  13,  1902 374,000.00 

Mar.  3,  1903 200, 000.  00 

Apr.  28,  1904 225,000.00 

Mar.  3,  1905 100,000.00 

Mar.  3,  1905 15,000.00 

.Tune  30,  1906 603.466.00 

Mar.  3,  1907 350.000.00 

Mar.  4,  1907 238,000.00 

May  27,  1908 530,000.00 

Mar.  4,  1909 1.000,000.00 

» Includes  all  appropriations  of  1875,  1876,   1878,  and  1879  for  "  Warrior  and  Tom- 
hlffbee  Rivers,"  and  all  of  those  of  1880,  1881,  1882.  1884,  1886,  1888,  1890.  1802,  1894, 
Tid  1806  for  "  Warrior  River." 
*  Amount  allotted  July  9,   1900,  from  emertrency  act  of  June  6,   1900,   was  actually 
000,  but  the  unexpended  difference  of  $,308.76  was  turned  beck  Into  the  Treasury. 
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Present  project— Continued. 

June  25,  1910 500, 000. 00 

June  25,  1910 312, 000. 00 

Feb.  27,  1911 100,000.00 

Mar.  4,  1911 250, 000.  OO 

Aug.  24,  1912 406,000.00 

Mar.  4,  1913 1, 338, 500. 00 

June  23,  1913 485, 000. 00 

Oct.  2,  1914 750,000.00 

Mar.  2,  1919 *. 200,000.00 

June  5,  1920  (allotted  June  8,  1920) 120, 000. 00 

$9, 813. 907.  24 

Total  appropriations 10,221.295.54 

Receipts  from  sales,  etc.,  $31,141.36.* 


TOMBIGBEE  RIVER,  ALA.  AND  MISS.  (GROUP  B.) 

4.  TOMBIGBEE  RIVER,   ALA.,   FROM   MOUTH   TO   DEMOPOLIS    (MAIN- 
TENANCE OF  CHANNEL).     (Bl.) 

OPERATIONS   DURING   THE   FISCAL   TEAR. 

The  U.  S.  snag  boats  Torriblghee  and  Vien/na  worked  over  60  miles 
of  river,  removing  3,861  obstructions  at  a  cost  of  $5,499.71,  or  $1.42 
per  obstruction.  The  10-inch  hydraulic  dredging  outfit,  with  the 
snag  boats  Tomhigbee  and  Vienna  as  tenders,  removed  7,164  cubic 
yards  of  saniand  gravel  from  Singletons  Shoals,  Harolds  Bar,  and 
St.  Nicholas  Point,  at  a  cost  of  $6,664.56,  or  $0.92  per  cubic  yard. 

The  towboat  Vlkanush  was  used  as  a  tender  in  connection  with 
dredging  and  for  survey  work.  Surveys  were  made  of  all  places 
where  it  was  thought  dredging  might  have  to  be  done.  The  cost  of 
these  surveys  amounted  to  $198.78. 

The  total  amount  expended  during  the  fiscal  year,  all  of  which 
was  for  maintenance,  was  $12,263.06. 

CONTRACT  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  pp. 
408-409),  excluding  $50,000  each  of  the  appropriations  for  June 
13.  1892,  Aug.  18,  1894,  June  3,  1896,  and  Mar.  3,  1899— in  all, 
$200,000 — used  In  work  of  lock  and  dam  construction  on  Tomblg- 
bee  River,  and  including  $5,332.95  of  the  appropriation  of  June 
10.  1872,  for  Tomblgbee  River,  Ala.  and  Miss.,  shown  on  page 
408  of  the  same  document $249, 542.  48 

^  Includes  $22,500  received  from  bondsmen  on  contract  with  P.  H.  O'Brien. 
9030— ENG  1920— PT  2 18 
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Present  project : 

June  13,  1902 $16,000.00 

June  13,  1902  (allotted  May  31,  1904) '3,776.31 

Mar.  3,  1905 15.000.00 

Mar.  2,  1907 16,000.00 

Mar.  3,  1909 10,000.00 

June  25,  1910 13,000.00 

Feb.  27,  1911 15,000.00 

July  25,  1912 10,000.00 

Mar.  4,  1913 i 12,500.00 

Oct.  2   1914 _          _                 _  9  000  00 

^  Mar.  4,  lOlo'caHoltted'AprriVl^lS)  III-IIIIIIII.II  42^  50o!  00 

July  27,  1916 25,000.00 

Aug.  8,  1917 30,000.00 

Mar.  2,  1919 40,000.00 

257,776.31 

Total   appropriations 507, 318.  79 

Receipts  from  sales,  etc.,  $6,767.90. 


6.  TOMBIGBEE  RIVER.  FROM  DEMOPOLIS,  ALA.,  TO  WALKERS  BRIDGE, 

MISS.   (B2.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  actual  snagging  operations  were  carried  on  during  the  fiscal 
year.  The  U.  S.  snag  boat  Vienna^  which  usually  operates  on  this 
river,  was  laid  up  from  July  1,  1919,  to  September  23,  1919,  and 
from  December  21, 1919,  to  Mav  11, 1920.  From  September  24,  1919, 
to  October  6,  1919,  and  from  October  14,  1919,  to  October  16,  1919, 
this  boat  was  loaned  to  the  Montgomery  district  and-  leased  to  the 
Gulf  Navigation  Co.,  at  Mobile.  Ala.,  respectively.  During  the 
period  that  this  boat  was  idle  at  Lock  No.  1,  Tombigbee  River,  con- 
siderable boiler  repairs  were  made,  minor  repairs  made  to  hull,  and 
house  repaired  and  painted.  The  remainder  of  the  year  the  Vienna 
worked  on  other  improvements. 

All  expenditures^  amounting  to  $4,067.06,  were  for  maintenance. 
The  work  was  carried  on  with  United  States  plant  and  hired  labor. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
DEMOPOLIS   TO   COLUMBUS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  409)_  $63,382.98 

Present  project : 

Sept.  19,  1890 $15,000.00 

July  3.  1892 35,000.00 

Aug.  18,  1894 50,000.00 

June  3,  1896 50,000.00 

Mar.  3,  1899 10,000.00 

Mar.  3,  1905 10,000.00 

Mar.  2,  1907 12,000.00 

June  25,  1910 11,000.00 


193,000.00 
256,382.98 


iThe  appropriation  of  June  13,  1902,  was  actually  $20,000,  of  which  $4,000  was 
diverted  to  Improvement  of  the  section  of  the  river  between  Columbus  and  Walker* 
Bridge.  The  allotment  of  May  31,  1004,  was  actually  $4,000 ;  the  unexpended  difference 
wa.s  turned  back  into  the  Treasury.  ^  t 
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COLUMBUS   TO    WALKERS   BRIDGE. 

Present  project : 

June  10,  1872 $4,607.05 

June  18,  1878 12,000.00 

Mar.  3,  1S70 , 10,000.00 

June  14,  1880 4,000.00 

Mar.  3,  1S81 1,000.00 

Aug".  2,  1882 1,000.00 

Aug.  11,  188S 4,000.00 

Sept.  19,  1890 4,(K)0.  00 

July  13.  1892 9,000.00 

Aug.  18,  1894 5.0(K).00 

June  3,  1896 9,000.00 

Mar.  3,  1899 i 6,000.00 

June  13,  1902 i..  4.000.00 

Mar.  3,  1905 J 2,000.00 

Mar.  2,  1907 2,000.00 

Mar.  3,  1909 3,0(X).00 

June  25,  1910 10.000.00 

$90,  667.  05 

UFMOPOLTS    TO    WALKERS    BRIDGE. 

Present  project: 

Feb.  27,  1911 $5,000.00 

July  25,  1912 4 8,000.00 

Mar.  4,  1913 15,000.00 

Oct.   2,   1914 9,000.00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 6,300.00 

July  27,  1916 10,000.00 

Aug.  8,  1917 10,000.00 

Mar.  2,  1919 2,500.00 

65,800.00 

Total    appropriations 412, 850.  03 

Receipts  from  sales,  etc.,  $172.07. 


6.  OPERATING  AND  CARE  OF  LOOKS  AND  DAMS  ON  BLA(^K  WARRIOR 
AND  TOMWGBEE  RIVERS,  ALA. 

All  locks  included  in  the  project  of  canalization  for  this  river  sys- 
tem, designated  as  Locks  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13, 
14, 15, 16,  and  17,  are  now  in  operation.  Work  during  the  past  year 
was  as  follows : 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Lock  1, — Repairs  made  to  fences,  telephone  line,  and  buildings; 
removed  1,030  cubic  yards  of  flood  deposit  from  lock  chamber  and 
approaches,  and  500  cords  of  drift  from  lock  approaches  and  drift 
boom;  received  and  stored  cofferdam  timbers  and  coal;  erected  oil 
house ;  repairs  made  to  gate  handrailings  and  walk ;  and  derrick  was 
erected  and  concrete  floor  placed  for  coal  storage  in  upper  approach. 

Lock  2, — ^Eepairs  made  to  fences,  lamps,  telephone  line,  and  build- 
ings; removed  1,200  cubic  yards  of  flood  deposit  from  lock  chamber 
and  approaches;  41.5  cubic  yards  of  riprap  was  placed  on  bank  at 
abutment  below  dam;  placing  permanent  flashboards  on  dam  now 
about  95  per  cent  completed ;  concrete  foundation  was  placed  under 
warehouse  engine ;  and  minor  repairs  made  to  gate-maneuvering  gear. 

Lock  3. — C>)mpleted  placing  permanent  flashboards  on  dam;  re- 
pairs made  to  fences,  pump  pipe  lines,  gates,  lamp-posts,  telephone 
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line,  buildings,  and  lock  skiffs;  removed  600  cubic  yards  of  flood 
deposit  from  lock  chamber  and  approaches ;  and  minor  repairs  made 
to  maneuvering  gear  of  lock  gates  and  equipment. 

Lock  4. — 2,429  cubic  yards  of  flood  .deposit  were  removed  from  lock 
chambers  and  approaches,  telephone  line  repaired. 

Lock  5.— Pipe  for  sewerage  line  from  overflowing  well  and  lock 
house  to  river  purchased  and  placed;  26,922  cubic  yards  of  deposit 
were  removed  from  lock  chambers  and  approaches;  telephone  line 
repaired. 

Lock  6. — Footway  plank  on  upper  gates  renewed;  48,343  cubic 
yards  of  flood  deposit  were  removed  n-om  lock  chamber  and  ap- 
proaches; telephone  line,  repaired. 

Lock  7. — New  gate  maneuvering  gear  installed ;  footway  on  upper 
gates  renewed;  26,594  cubic  yards  of  flood  deposit  were  removed 
&om  lock  chamber  and  approaches;  and  telephone  line  repaired. 

Lock  8. — ^Line  hooks  placed  in  upper  approach;  material  pur- 
chased and  delivered  for  fence  around  lock  master's  dwelling;  813 
cubic  yards  of  flood  deposit  were  removed  from  lock  chamber  and 
approaches;  telephone  linei  repaired ;  and  four  guard  cribs  rebuilt 
above  water  line.  In  this  work  785  cubic  yards  of  stone  were  re- 
moved and  used  again,  1,045  cubic  yards  of  stone  were  loaded  on 
barges  at  Tuscaloosa  Quarry  and  towed  to  this  lock  and  used  in  en- 
larging upper  crib,  and  15,856  feet  b.  m.  old  timber  were  removed 
and  replaced  with  42,444  feet  b.  m.  creosoted  timber. 

Lock  9, — Gate  maneuvering  gear  replaced ;  two  guard  cribs  rebuilt 
above  water  line,  requiring  the  removal  of  172  cubic  yards  of  stone, 
which  was  used  again,  and  the  removal  of  4,600  feet  b.  m.  old  timber, 
which  was  replaced  with  12,640  feet  b.  m.  creosoted  timber;  line  hooks 
were  placed  in  upper  approach ;  and  telephone  line  repaired. 

Lock  10. — Lock  unwatered,  new  pivot  and  socket  placed  under 
lower  river  gate,  new  miter  post  i)laced  on  gates,  new  steel  angl^ 
and  plates  placed  on  gates ;  780  cubic  yards  of  flood  deposit  were  re- 
moved from  lock  chamber  and  approaches ;  and  lock  house  recovered. 

Lock  11. — ^Minor  repairs  were  made  to  gate  and  valve  maneuvering 
gear,  porch  to  lock  house  recovered ;  and  248  cubic  yards  of  flood  de- 
posit i-emoved  from  lock  chamber  and  approaches. 

Lock  12, — Broken  gate  anchor  of  upper  river  gate  replaced  with 
heavier  anchor,  387  cubic  yards  of  flood  deposit  were  removed  from 
lock  chamber  and  approaches,  and  line  hooks  were  placed  in  upper 
approach. 

Locks  13^  H^  15^  and  16. — Minor  repairs  to  gates,  maneuvering 
gear,  and  buildings;  telephone  line  cleared  and  extensive  repairs 
made  to  line. 

Lock  17. — Electrical  equipment  repaired  and  telephone  line  main- 
tained. 

General. — ^The  U.  S.  snag  boats  R.  C.  McCalla^  Tomhighee.,  and 
Vien7ia  were  employed  about  12  months,  working  over  25i  miles  of 
river,  removing  7,436  snags  and  obstructions,  at  a  cost  of  $10,415.48. 
The  U.  S.  dredges  Rohert  McGregor  and  Chas.  Humphreya  and  the 
10-inch  dredging  outfit  were  in  operation  about  4  months,  worked 
over  227  miles  of  river,  removing  357,784  cubic  yards  of  flood  de- 
posit, at  a  cost  of  $62,514.46.  The  snag  boat  R.  C.  McCalla  and  the 
derrick  boat  Tallahaita  removed  14,200  cubic  yards  of  flood  deposit 
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from  lock  chambers  and  approaches,  at  a  cost  of  $10,464.74,  making 
a^total  of  371,984  cubic  yards  of  material  dredged  at  a  total  cost  of 
$72,979.20,  which  includes  repairs  made  to  dredges  and  tenders. 
Barges  4,  U,  17, 19,  22,  27,  and  derrick  boat  TaRahatta  were  hauled 
out  and  repaired.  Extensive  repairs  were  made  to  machinery  and 
hull  of  the  dredges  Chm,  Humphreys  and  Robert  McGregor,  the 
towboat  Sylfh  was  changed  from  gas  to  steam  power,  and  minor 
repairs  were  made  to  quarter  boats  B,  N,  O,  and  Q,  snag  boats  Tom- 
bighee  and  Vienna,  towboat  Vlkanush,  10-inch  dredging  outfit,  and 
gasoline  launch  mulberry.  Warehouse  at  Lock  No.  10  was  con- 
structed, and  in  the  construction  of  coal-storage  station  at  Lock  Xo. 
1,  50  cubic  yards  of  concrete  was  placed.  All  work  of  the  past  year 
was  carried  on  by  United  States  plant  and  hired  labor,  and  the  same 
method  will  be  employed  during  the  next  fiscal  year. 

CONTRACTS  IN  FORCE. 

None. 


EXPENDITURES. 

Statement  shoning  allotments  and  expenditures  for  operating  and  care  of  Loclcn 
i,  2,  5,  4,  5,  6,  7,  8,  9,  10,  11,  12,  IS.  H,  15,  16,  and  17,  Black  Warriar  and 
Tomhighee  Rivers,  Ala.,  during  the  fiscal  year  ending  June  SO,  1920. 


Items. 


Salaries  of  regular  employees 

Extra  labor 

Biprap  bank  protection 

Btone  fill  below  dams 

Removing  flood  deposits  from  locks  and  channels 

Ilemo\in|f  snags  and  obstructions 

Painting  and  repairs  to  sates,  valves,  and  iron  works 

Painting  and  repairs  to  buildings 

Buildins;  and  repairs  to  fences  and  improving  lock  grounds 

Remir  and  miintenance  of  floatinc;  plant 

Telephone  service  and  maintenance 

Building  and  repairs  to  guard  cribs 

Tools  nnd  plant 

Fuel,  liehts,  and  oil 

Repairs  to  paving  at  Locks  7,  8,  nnd  9 

Unwateiing  lock  chambers,  making  general  repairs  to  locks,  and  Installing  rein- 
forcement plates  on  lock  gates 

Installing  permanent  flashboards  on  dam  at  Lock  No.  2 

Warehouse  at  Lock  No.  10 

Repairs  to  flshway  at  Lock  No.  16 

Line  hooks  on  banks  in  approaches  to  locks 

Incident')  Is 

Outstanding  liabilities  June  30, 1919 


$53,390.86 

299.91 

1,201.86 

11.65 

72,979.20 

10,415.48 

2, 184. 72 

2,444.24 

1.19G.82 

31,979.62 

6,050.64 

5,709.15 

7,744.16 

5,851.51 

1,737.31 

1,861.^' 

5,397.20 

'     7,139.05 

555.12 

11.344.88 
17.259.96 

Total 363,288.05       246,754.40 


Allotted. 


168,000.00 
2.000.00 
14,000.00 
3.500.00 
60,000.00 
26,500.00 
7,000.00 


Expended. 


6.500.00 
3,000.00 

22,000.00  I 
8.500.00  ! 

12,000.00  1 
8,000.00  ! 
7,000.00 
5,000.00  ; 

70.000.00  ' 
2,000.00 
6,000.00 

300.00  ' 
1,500.00 
12,000.00  , 
18,488.05  , 


I 


Balance  unexpended  July  1,  1919 $74, 918.  7(i 

Amount  allotted  during  fiscal  year 288, 369. 29 


Total  amount  available  during  past  fiscal  year 368,  288. 05 

Amount  expended  during  past  fiscal  year  (exclusive  of 

receipts  from  sales,  etc.,  amounting  to  ?2,335.57)—  $244,418.83 

Outstanding  liabilities  on  June  30,  1920 19, 992. 39 

264,411.22 


Balance  available  for  expenditure  during  coming  fiscal  year_      98, 876. 83 
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EXPENDITURES. 


Fiscal  year — 

181)7 $5,564.43 

1898 4.  782.  01 

1899 5.  428.  92 

1900 8,505.24 

1901 8,  623. 76 

mr2 16, 417.  87 

1903 43,697.33 

1904 71, 104. 16 

1905 49,  712. 48 

1906 24, 608.  58 

1907 48, 721. 15 

1908 55, 974. 58 

1909 : 90, 776. 78 


Fiscal  ye 

1910 $126, 034.  46 

1911 147.  519.  83 

1912 135,  396. 26 

1913 122, 009.  05 

1914 102, 146. 30 

1915 143, 176.  60 

1916 136, 911.  70 

1917 170, 126.  87 

1918 210,  608. 17 

1919 264,  285.  48 

1920 . 246, 754.  40 

Total 2, 238, 886. 50 


7.  PAS('AGOULA  HARBOR,  MISS. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  IT.  S.  dredge  Paseaqoula  was  engaged  on  maintenance  and  new 
work  in  the  Mississippi  Sound  channel  from  July  1  to  19,  1919,  in- 
clusive, during  which  time  the  dredge  worked  from  5,400  feet  south 
of  Beacon  F  to  2,600  feet  south  of  Beacon  A. 

The  following  work  was  accomplished : 

{a)  Npw  work: 

Material  removed cubic  yards—  198,943 

Total  cost  of  dredglnj?,  Including  surveys,  office  expenses, 

etc $6,682.16 

Gross  cost  per  cubic  yard $0.0336 

Ivenjfth  of  channel  dredped  over feet--  9,847 

Averapje  bottom  width  of  channel  formed do 175 

Averaf?e  depth  obtained do 22 

(&)   Maintenance: 

Material  removed cubic  yards__  158,485 

Total   cost   of  dredging,   including  surveys,  office  expenses, 

etc $4,628.40 

(»ros8  cost  per  cubic  yard $0.0292 

Length  of  channel  dredged  over feet—  9,847 

Average  bottom  width  of  channel  formed do 175 

Average  depth  obtained do 19.5 

The  U.  S.  dredfi^e  Gulf  port  was  engaged  on  maintenance  work  in 
the  Pascagoula  River  channel  from  June  2  to  17, 1920,  inclusive,  dur- 
ing which  time  the  dredge  worked  from  1^45  feet  above  to  600  feet 
below  the  mouth  of  Crooked  Bayou. 

The  following  work  was  accomplished : 

Maintenance : 

Material  removed cubic  yards.-  48,863 

Total  cost  of  dredging,  including  surveys,  office  expenses,  etc.- «  $5, 914. 44 

Gross  cost  per  cubic  yard $0, 1210 

Length  of  channel  dredged  over feet 1,745 

Average  bottom  width  of  channel  formed do —  175 

Average  depth  obtained do —  21.1 

No  work  was  done  on  the  Horn  Island  Pass  channel  during  the 
fiscal  year.  Expenditures  amounting  to  $6,186.93  were  made  for 
surveys,  oflBce  expenses,  upkeep  of  plant,  and  contingencies.    Mis- 
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cellaneous  expenditures  as  shown  below  were  also  made,  all  of  which 
are  considered  maintenance : 

Part  cost  of  building  2  creosoted  wooden  barges $3,032. 14 

Part  cost  of  equipment  and  care  of  property  at  Pascagoula  boat  yard-    4,  866. 07 

Inspections  and  miscellaneous  work  of  the  U.  S.  tug  Chickasaw 1, 618. 20 

Annual  repairs  to  the  dredge  Pascagoula  and  plant,  and  office  ex- 
penses, surveys,  and  contingencies  during  the  period  of  no  opera- 
tions at  Pascagoula  Harbor,  from  July  20,  1919,  to  June  1,  1920, 

and  from  June  18  to  30, 1920 18,719.09 

Payment  of  liabilities  outstanding  at  the  end  of  fiscal  year  1919 18, 900. 00 

CONTRACTS  IN  FORGE. 

None. 


APPROPRIATIONS. 

Previous   projects    (see  H.   Doc.   No.   1491.   63d   Cong.,   3d   sess., 

p.  521) $1,312,080 

Present  project: 

Mar.  4,  1913 (>) 

Mar.  4,  1915 '$20,000 

Mar.  4,  1915  (allotted  May  27,  1920) 10,000 

July  27,  1916 80, 000 

Aug.  8,  1917 113, 000 

Mar.  2,  1919 ^ 100, 000 

June  5,  1920  (allotted  June  8,  1920 100,000 

423,000 

Total  - : 1, 735, 080 

Receipts  from  sales,  etc.,  $42,417.67. 


8.  GULFPORT  HARBOR  AND  SHIP  ISLAND  PASS,  MISS. 

GULFPORT  HARBOR. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S^  dredffe  Gulf  port  was  engaged  in  maintaining  the  im- 
provement from  July  1  to  9,  1919,  inclusive,  and  from  April  28, 
1920,  to  May  29,  1920,  inclusive,  during  which  time  the  dredge 
worked  over  the  following  parts  oi  the  channel  and  anchorage  basin : 

From  the  end  of  the  Gulf  &  Ship  Island  Railroad  pier  to  3,000  feet 
south  of  beacon  10  and  one  cut  in  the  basin  1,800  feet  long.  The  work 
accomplished  was  as  follows: 

Material  removed cubic  yards—        637,884 

Total  cost  of  dredging,  including  surveys,  office  expenses,  etc $21, 903. 13 

Gross  cost  per  cubic  yard  for  material  removed $0.0343 

Length  of  channel  dredged  over feet—  12, 003 

Area  of  basin  dredged  over square  feet—        896,000 

Average  bottom  width  of  cut  made feet_^  220 

Average  depth  obtained do —  23 

1  While  the  preeent  project  was  adopted  by  the  act  of  Mar.  4,  1913,  the  appropriation 
was  entirely  applied  to  maintenance  of  the  prevloas  project. 

*  $10,000  allotted  Nov.  16,  1915;  $10,000  allotted  Dec. -31,   1915. 
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The  n.  S.  dredge  Pascagatda  was  engaged  in  maintaining  and  im- 
proving the  channel  from  August  8,  1919,  to  November  8,  1919. 
during  which  time  the  dredge  worked  over  the  following  part  oi 
the  channel : 

From  the  end  of  the  Gulf  &  Ship  Island  Eailroad  pier  to  1,200 
feet  south  of  beacon  8.    The  work  accomplished  was  as  follows : 

Maintenance : 

Material  removed cubic  feetl-  817, 104 

Total  cost  of  dredging,  including  surveys,  office  expenses,  etc —  |27, 656. 26 

Gross  cost  per  cubic  yard 10.0338 

Length  of  channel  dredged  over feet—  18,905 

Average  bottom  width  of  channel do 208 

Average  depth  obtained do —  17  to  23. 5 

New  work: 

Material  removed cubic  yards—  479,669 

Total  cost  of  dredging,  Including  surveys,  office  expenses,  etc —  $16, 950. 61 

Gross  cost  per  cubic  yard $0. 0353 

Length  of  channel  dredged  over feet—  18, 905 

Average  bottom  width  of  chann^ do 80 

Average  depth  obtained do 23.5 

Miscellaneous  expenses  as  shown  below  were  also  made,  all  of 
which  are  considered  maintenance : 

Part  cost  of  building  two  creosoted  wooden  barges $5, 089. 80 

Annual  repairs  to  dredge  Oulfport  and  plant  and  office  expenses, 
surveys,  and  contingencies  during  the  period  of  no  operations  from 
July  10,  1919,  to  Aug.  7,  1919,  from  Nov.  9,  1919,  to  Apr.  27,  1920, 

and  from  May  30,  1920,  to  June  30, 1920 62,478.99 

Equipment  of  plant  and  caring  for  property  at  Pascagoula  boat  yard-    2, 928. 09 
Payment  of  outstanding  liabilities  at  end  of  fiscal  year  1919 27,820.00 

No  work  was  done  on  Ship  Island  Pass.  Expenditures  amounting 
to  $7,0()6.90  were  made  for  upkeep  of  plant,  office  expenses,  surveys, 
etc. 

CONTRACTS   IN    FORCE. 

None. 


APPROPRIATIONS. 

Total  amount  expended  from  Indefinite  appropriation  of  July  5, 

1SS4 J  $22, 449. 76 

Mar.  3,  1809 40,000.00 

June  28,  1902 150, 000. 00 

Apr.  28,  1904 10,000.00 

Mar.  2,  1907 75, 000. 00 

Mar.  4,  1907 10,000.00 

Mar.  2,  1907  (allotted  Nov.  9,  1908) 10,000.00 

Mar.  3,  1909  (allotted  Mar.  18,  1909) 170,000.00 

June  25,  1910 100, 000. 00 

Feb.  27,  1911 100, 000. 00 

July  25,  1912 200,000.00 

Mar.  4,  1913 87.000.00 

Mar.  4,  1913  (allotted  Aug.  1, 1914) * 9, 899. 47 

Oct.  2, 1914 80. 000. 00 

Mar.  4,  1915 02,500.00 

^This  allotment  consisted  originally  of  $10,000,  $100.68  being  returned  to  tlie 
gencies  appropriation. 
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Mar.  4,  1915  (allotted  Mar.  16.  1936) $15»000.00 

Mar.  4, 1915  (allotted  Mar.  23.  1920) 20,000.00 

July  27,  1916 L 85,000.00 

Aug.  8,  1917 80.000.00 

July  18,  1918 80,000.00 

Mar.  2.  1919 100,000.00 

June  5.  1920  (allotted  June  8,  1920) 100, 000. 00 

Total  of  appropriations 1,556,849.23 

Receipts  fr<»m  sales,  etc.,  $95,791.54. 


PASCAGOUT.A,  WOLF,  JORDAN,  PEARL,  AND  EAST  PEARL  RIVERS,  AND 
BILOXI  HARBOR,  MISS.       (GROUP  C.) 

9.  PASCAGOULA  RIVER,  MISS.    (CI.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

During  the  fiscal  year  no  snagging  operations  were  carried  on. 
The  snag  boat  Pearl  underwent  extensive  repairs  to  hull  from  July  1, 
1919,  to  August  5, 1919,  at  the  United  States  boat  yard  at  Pascagoula, 
Miss.,  expenditures  amounting  to  $5,061.31. 

CONTRACTS  IN  FORCE. 

None, 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  aSd  Cong.,  3d  sess.,  p.  521  )>_  $15,000.00 

Present  project : 

Sept.  19,  1890 *  $2, 000. 00 

July  13,  1892 *  3, 800.  00 

Aug.  18,  1894 *  5,  400. 00 

June  3,  1896 "4,800.00 

June    13,   1902 4,000.00 

Mar.  3,  1905 6. 750, 00 

Mar.  2. 1907 6, 000. 00 

.Tune  25,  1910 6, 000. 00 

Mar.  4,  1913 8, 000.  00 

Oct.  2.  1914 2, 263.  23 

Mar.  4, 1915  (allotted  Apr.  1, 1915) 10, 300. 00 

July  27.  1916  (allotted  Aug.  21.  1916) 10,000.00 

Aug.  8,  1917 5.  000.  00 

July  18,  1918 10. 000. 00 

Mar.  2,  1919 6, 250. 00 

90.563.23 

105, 563. 23 
Amount  transferred  from  Leaf  River 1, 720. 57 

Total 107, 283.  80 

Receipts  from  sales,  etc.,  $800.47. 

^Portion  of  Pascagoula  Rdver  appropriations  applied  to  snagf^lng  work. 
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10.   BILOXI   HARBOR,   MISS.     (02.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  dredge  Pascagoula  was  engaged  in  maintaining  this 
improvement  from  November  13  to  November  25, 1919,  during  which 
time  the  channel  was  redredged  from  2,000  feet  south  of  Beacon  A 
to  200  feet  north  of  Beacon  D.  The  following  work  was  accom- 
plished: 

Maintenance : 

Material  removed cubic  yards—  177,080 

Total  cost  of  dredKing,  including  surveys,  offices  expenses,  etc $6,&70. 05 

Gross  cost  per  cubic  yard $0. 0394 

length  of  channel  dredged  over feet—  7,  550 

Average  bottom  width  of  channel  formed do 150 

Average  depth  obtained , do 10 

(CONTRACTS   IN   FORCE. 

None. 


APPROPRIATIONS. 


Aug.  2,  1882 : $6,000.  00 

Aug.  5,  1886 12.500.00 

Aug.  11.  1888 18, 500. 00 

Sept.  19,  1890 9,000.00 

June  13,  1902 10, 000. 00 

Mar.  3, 1905 9, 000. 00 

Mar.  2, 1907 9, 000. 00 

June  26, 1910 6, 000. 00 

July  25,  1912 4, 000. 00 

Mar.  4,  1913 5, 000. 00 


July  27,  1916 $6,000.00 

July  18,  1918 5, 000. 00 

Mar.  2, 1919 6, 250. 00 

Total 103, 250. 00 

Amount  returned  to  sur- 
plus fund  of  Treasury, 
January,  1896 617.73 

Balance 102, 632. 27 


11.  WOLF  AND  JORDAN  RIVERS,  MISS.    (03.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  dredging  was  done  during  the  past  fiscal  year.  Expenditures 
amounting  to  f  941.58  were  made  for  upkeep  of  plant,  office  expenses, 
surveys,  and  contingencies. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  2.  1907 $30,000 

June  25,  1910 5, 000 

July  25,  1912 5. 000 

M«r.  4,  1913 5, 000 

Mar.  4,  1015 0, 250 


July  27,  1916 $5,000 

Mar.  2, 1919 6, 260 

Total 62,  500 
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12.  EAST  PEARL  RIVER,  MISS.     (C4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 
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No  dredging  was  done.    Expenditures,  amounting  to  $896.75,  were 
made  for  upkeep  of  plant,  office  expenses,  surveys,  and  contingencies. 


CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1401,  63d  Cong.,  3d  seas.,  p.  446)—  $28, 199. 80 

Present  project: 

June  25,  1910 -•_ $20,000.00 

July  27,  1916 - 6,000.00 

Aug.  8,  1917 5.000.00 

Mar.  2,  1919 6,250.00 

37.250.00 

Total . 65, 449. 80 


13.  PEARL  RIVER,  BELOW  ROCKPORT,  MISS.      (C5.) 

No  work  was  done  on  this  stream  during  the  fiscal  year,  and  no 
work  is  proposed  for  the  ensuing  year.  A  maximum  channel  2.1  feet 
deep  and  50  feet  wide  at  mean  low  water  now  exists  from  the  mouth 
to  Leightons  Bluff,  a  distance  of  104  miles;  and  thence  to  Columbia, 
51  miles,  the  controlling  low- water  depth  is  1.2  feet.  From  Columbia 
to  Monticello,  56  miles,  navigation  is  practicable  only  for  lirfit-draft 
steamers  on  a  slight  rise,  and  above  this  point  on  a  rise  of  7  feet  or 
more. 

During  the  year,  in  maintenance  of  the  improvement,  expenditures 
amounting  to  $130.99,  were  made  in  connection  with  inspection  and 
obtaining  data  pertaining  to  the  construction  of  a  bridge  over  Pearl 
Kiver  at  Bogalusa,  La. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


June  14. 1880 $30,000.00 

Mar.  3,  1881 25.000.00 

Aug.  2,  1882 15, 000. 00 

July  5,  1884 10. 000. 00 

Aug.  5,  1886 13, 125. 00 

Aug.  11, 1888 10. 000. 00 

Sept.  19,  1890 15.000.00 

July  13,  1892 15, 000. 00 

Aug.  18. 1894 5, 000. 00 

June  3,  1896 10.000.00 

Mar.  3, 1899 7. 000. 00 

June  13.  1902 7,000.00 

June    13,    1902     (allotted 

May  31,  1904) *  1. 286. 39 


Mar.  3. 1905— $7, 000.  00 

Mar.  2, 1907 30. 000. 00 

Mar.  3. 1909 15, 000. 00 

June  25. 1910 25. 000. 00 

Feb.  27.  1911 8.000.00 

July  25,  1912 15, 000. 00 

Mar.  4. 1913 37. 000. 00 

Mar.  4,  1915  (allotted  Apr. 

1, 1915) 11. 000. 00 

July  27.  1916 35, 000. 00 


Total 346. 411.  39 

Receipts  from  sales,  etc..  $50. 


^Allotmeni  of  May  81,  1904,  was  actually  $2,000;  the  unexpended  difference  was 
turned  back  into  the  Treasury. 
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14.  REMOVING  THE  WATER  HYACINTH.  MOBILE  RIVER,  ALA,.  TRIBU- 
TARIES. 

OPERATIONS  DURING  tHE  FISCAL  YEAR. 

Work  of  removing  the  water  hyacinths  from  One  Mile  Creek,  Ala., 
was  carried  on  intermittently  during  the  month  of  June,  1920,  result- 
ing in  the  removal  of  151  square  yards  of  hyacinths  at  a  cost  of 
$8.80. 

This  work  was  accomplished  by  means  of  a  launch  and  consisted 
in  towing  the  hyacinths  into  Mobile  River  where  they  would  be 
carried  by  the  current  into  the  salt  water  of  Mobile  Bay. 

Other  expenditures,  amounting  to  $276.68,  were  made  for  the  piii  - 
chase  of  arsenic,  soda,  and  misceUaneous  supplies  to  be  used  in  spray- 
ing operations. 

OONTRAGTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Present  project:  Mar.  2,  1919  (aUotted  Nov.  15,  1919) $2,850 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  NEW   ORLEANS, 

LA..  DISTRICT. 


REPORT  OF  MAJ,  E.  J,  DENT,  CORPS  OF  ENGINEERS. 


1MPB0VEMICNT8. 

CTbe  letters  and  figures  in  parentheses  indicate  the  group  and  the  numerical  order  in  the 
group  to  which  the  respective  improvpments  belong  for  purposes  of  appropriation.] 


Page. 

1.  Southwest  Pass,  Mississippi 

Uiver,  La.    (Al) 2372 

2.  South  Pass  Channel,  Missis- 

sippi River,  La.   (mainte- 
nance)    (A2) 2378 

3.  Examinations  and  surveys  at 

South-    Pass,    Mississippi 
River,  La.   (A3) 2384 

4.  Lake    Pontchartrain,    La. 

( Bl ) 2387 

5.  Chefuncte  River  and  Bogue 

Falia,  La.  (B2) 2388 

6.  Pass  Manchae,  La.    (B3)..     2889 

7.  Tickfaw,     Natalbany,    Pon- 

ohatoula,  and  Blood  Riv- 
ers. La.  (B4) 2389 

8.  Amite     River     and     Bayou 

Manchac,  La.   (B5) 2390 

9.  Baratarla  Bay,  La.  (CI) 2391 

10.  Bayou  Lafourche,  La.  (C2)-    2392 

11.  Bayou     Terrebonne,     La. 

(C33) 2393 

12.  Bayou    Plaquemlne,    Grand 

River,  and  Pigeon  Bayous, 

La.   (C4) 2394 

13.  Bayou  Grossetete,  La.  (C5)_    2395 

14.  Bayou  Teche.  La.   (C6) 2396 

15.  Operating  and  care  of  Pla- 

quemlne Lock,  La 2397 

16.  Operating  and  care  of  Key- 

atone  Lock,  Bayou  Teche, 

La ^ 2399 


Page. 

17.  Atchnfalaya  River,  Morgan 

City  to  the  Gulf  of  Mex- 
ico,   La 2400 

18.  -Intracoastal    Waterway, 

Mississippi  River  to  Ba- 
you Teche,  La.  (Dl) 2401 

19.  Intracoastal    Waterway, 

Franklin    in    Mermentau, 

La.    (D2) 2402 

20.  Intracoastal    Waterway, 

Vermilion  River  to 
Schooner  Bayou,  La. 
(D8) 2403 

21.  Intracoastal    Waterway, 

Mermentau  River  to  Sa- 
bine River,  La.  and  Tex. 
(D4) 2403 

22.  Operating    and    care    of 

Schooner  Bayou  Lock,  La.    2404 

23.  Bayou  Vermilion,  La.  (El)-    2406 

24.  Merme&tau     River,     Bayou 

Nezpique,  and  Bayou  Des 
Cannes   (B2) 3407 

25.  Bayou  Queue  de  Tortue,  La. 

(E3) 2408 

26.  Bayou     Plaquemlne    Brule, 

La.    (E4) 2409 

27.  Calcasieu    River  and   Pass, 

La.  (E5) 2409 

28.  Removing    the    water    hya- 

cinth. La 2410 


FOB  DESCRIPTION   OF  IMPKOVEMKNTS  IN   THIS  DISTRICT,    SEE  PAGt:S   9.10  TO    1018. 

PASSES  OF  MISSISSIPPI  RIVER.     (GROUP  A.) 

Prior  to  1917  South  and  Southwest  Passes  were  improved  and 
maintained  under  separate  appropriations.  The  river  and  harbor 
act  of  July  27, 1916,  made  an  appropriation,  "  Passes  of  the  Missis- 
sippi Biver,"  which  is  available  for  either  pass. 

2371 
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1.    SOUTHWEST   PASS,   MISSISSIPPI   RIVER,   LA.    (Al.) 

This  work  was  under  the  charge  of  Mr.  J.  L.  Horteiistine,  assist- 
ant engineer,  to  May  31,  1920^  and  Mr.  Frank  D.  Cefalu,  assistant 
engineer,  since  June  1, 1920.  To  May  31, 1920,  Mr.  Frank  D.  Cefalu, 
assistant  engineer,  was  in  local  charge,  and  Mr.  Robert  (t.  Lynn, 
junior  engineer,  has  been  in  charge  since  that  date, 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Near  the  mouth  of  Southwest  Pass  work  done  by  hired  labor 
included  the  extension  of  two  spur  dikes  and  mattress  work  in 
extension  of  two  other  spur  dikes;  the  channel  between  the  com- 
pleted bulkheads  was  dredged  and  material  deposited  behind  the 
east  bulkhead;  to  facilitate  future  jetty  extensions,  mattress  ways 
and  wharf  were  started;  floating  plant  and  shore  plant  were  main- 
tained in  good  condition;  and  miscellaneous  repair  work  was  done 
in  connection  with  the  maintenance  of  existing  dikes,  bulkhead,  and 
jetties.  Under  contract  the  inner  bulkheads  were  extended.  At 
Head  of  Passes  one  spur  dike  was  partially  built  and  a  submerged 
deflecting  dike  across  the  head  of  Pass  a  Loutre  was  completed. 
One  tugboat  was  purchased,  the  reassembling  of  the  dredge  Lake 
Charles  was  completed,  and  five  barges  were  constructed.   . 

NEW    WORK   BY   CONTRACT. 

Construction  of  inner  bulkheads, — L'^nder  a  contract  with  Lester 
F.  Alexander,  11,661  linear  feet  of  inner  bulkhead  were  completed, 
and  205  linear  feet  were  partially  completed,  at  a  total  cost  of 
$663,943.14,  which  includes  the  cost  of  supervision  and  inspection. 
This  work  is  in  accordance  with  plans  approved  in  1916,  and  the 
portions  of  the  inner  bulkheads  completed  in  previous  3'ears  and 
during  this  fiscal  year  are  shown  on  the  accompanying  drawing. 

The  bulkhead  extensions  built  this  year  differ  in  detail  from  those 
previously  constructed,  to  the  extent  that  round  piling,  45  feet  in 
length,  and  driven  as  closely  together  as  possible,  has  been  substi- 
tuted lor  the  Wakefield  sheet-pile  curtain  used  in  previous  bulkhead 
work.  Round  timbers  were  also  used  for  waling  timbers  in  place 
of  sawn  timbers.     All  materials  were  creosoted. 

The  annual  flood  of  1920  reached  an  unusually  high  stage  and  was 
unprecedented  so  far  as  duration  of  flood  stage  was  concerned.  Dur- 
ing the  high  water  two  deep  pockets  scoured  along  the  west  bulkhead, 
necessitating  the  suspension  of  work  on  that  side,  and  a  section  of 
bulkhead  aBout  100  feet  in  length  was  imdermined  and  lost,  part 
of  the  material  having  been  salvaged. 

NEW  WORK  BY  HIRED  LABOR. 

Spur  dikes, — Spur  dikes  35  and  19,  opposite  Burrwood,  were  ex- 
tended for  a  lengjth  of  70  and  100  feet,  respectively,  completing  the 
contraction  of  this  portion  of  the  channel  to  2,400  feet,  as  provided 
for  in  the  approved  plans.  Fascine  mattresses,  40  feet  in  width, 
were  sunk  in  extension  of  spur  dikes  17  and  27,  with  a  view  to  the 
prevention  of  scour  around  the  ends  of  these  dikes,  and  with  a  view 
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Plate  3 


Project:  Constructed  Jeft/€s,3purI^R& 
and  Bu/M^ads,  OrmdaiMti>  secure  duo- 
mi  35' deep  and/ffOO'Mde  in  Pass, 
C/es/n^  nvnor  outlets  to  Ptfss    Construc- 
tion of  3i'//s  to  prevent  en/argement  of 
the  outtets  in  Pit^r  oba/e  Ras^,     Con- 
struction of  S///  across  South  /^S3. 
fFUpa/rs  to  3  fit  across  /^ass  oLoutr-e, 
Bank  protection  onef  construction  ofJ^ 
Dikes  at  /feod  of  f'^ssses.    /4/so  /ordrwdfr 
inq  C/wffnef  S5  'cfeep  fno  mdt/t  speeif/cd> 
iOru  s/foa/s  in  /Tiifer  between  tieod  of 
Rfsses  and  Cu£>^'fs  Cop,  3  j  Mites, 
Wditk  oomc  Pf?toR  TO  i92o:  Constructed: 
Jetties  IVto  X  and  Y  to  2';  Spur  Juices 
sha^n;  Comp/ete  Quarters  and  fPepair- 
P/tmt  at  Qurrirood:  3uii(r/)eads  B-C.C-D, 
E'/^F'-O,  D'/i  ana  protection  of  same, 
P^pair^cl  Jetties  wit/?  stone  andconcreki 
Closed  Oi/tJets  to  f^ss;  £>edoed  channel] 
Pioced  Sii/s  across  oat /ets  above  ffead 
of  flosses;  Ptacedpart  ofsuhmeryed 
Dike  L  betteeen  3oi/t/7  /hss  and/ms 
aLoutreiand,  constructed  five  ^^pur 
Dikes  at  /Heed  of  Passes. 
Work  oorte  ouf^iNO  i92o:  Const n/eM  Aff/r/kt, 
H-JandC-tr:  extended  Pikes  /Z/9.27S^^, 
constructed  MatMys  and  IV/forfM,  beim 
Burrnrood:  efrmd^  Sufkhead  Channel  A  f^kd\ 
behind  Bu/frheadat  N;  compkted sttbm€rg€d\ 
Dike  L,  and  pertfycon^phredSpur'/^keHfS 
atH:t.offhsses;  itMntenance,  inc/adir    "^ 
dred^in^  of  Chonnet, 
\AbiVK  STiLi-  If  KQuiRCO*.  Compfetionof 
Blrhead;  extension  afJeffrei;  ^iipafr  ef 
fkffres;  ancf  const,  cr  other  €n/x.  ^ffcrke 
ntceasary  to  securm  a  Chanmt  SS  xiOOC ! 
f?ui.iNo  ^ei^'TtAS'  Approac/t  /rotnA^ii 
fairer,  gp";  MOiniyhonnei.eS'iOaUr 
Channet  eo  Ou/f  ot  Mexico,  /9\M.L.W. 
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to  a  possible  extension  of  these  dikes  in  future.    The  following 
materials  were  used : 

Creosoted  round  piling linear  feet—  2,220 

Uncreosoted  round  piling do 5,050 

Unereosoted  waling do 378 

Willows cords--       546,6 

Stone cubic  yards—      190 

The  expenditures  in  connection  with  this  work  amounted  to 
$6,807.20. 

Constrhtction  of  mat  ways  and  wharf  at  Burrwood, — In  'view  of 
the  early  resumption  of  ietty*ex tension  work,  and  due  to  the  fact 
that  the  old  mat  ways  had  been  destroyed,  the  construction  of  a  new 
mat  way  and  wharf  was  started.  The  mat  ways  are  330  feet  in 
length  and  120  feet  in  width,  and  are  capable  of  holding  one  and  one- 
lialf  mats  100  feet  in  width  and  200  feet  in  length,  this  being  the 
largest  mat  to  be  used  in  connection  with  jetty  extensions.  For 
handling  and  manufacturing  the  lumber  in  connection  with  construc- 
tion of  matq,  a  wharf  150  feet  in  leujgth  by  100  feet  in  width  has 
been  started,  and  a  sawmill  and  boring  equipment  has  been  pur- 
chased. The  piling  for  the  above  work  was  salvaged  from  spur  dikes 
between  the  completed  sections  of  the  inner  bulkheads  and  the  outer 
jetties,  which  dikes  are  no  longer  subjected  to  the  exposure  for 
-which  they  were  originally  built. 

AH  material  for  the  mat  ways,  wharf,  sawmill,  etc.,  are  on  hand, 
and  the  construction  work  has  been  about  35  per  cent  completed. 
The  cost  amounted  to  $27,128.03. 

Dredging  between  inner  hulkheads  and  filling  behind  same, — The 
reassembling  of  the  20-inch  pipe-line  dredge  Lake  Charles^  purchased 
from  the  Quartermaster  Department  during  the  precedmg  fiscal 
year,  was  completed  on  October  30.  The  dredge  was  taken  to  South- 
west Pass  and  began  work  on  November  15.  The  dredge  operated 
continuously,  day  and  night,  to  April  10, 1920,  when  a  collision  with 
the  U.  S.  naval  tug  Allegheny  resulted  in  considerable  damage 
to  the  pipe  line  and  the  breakage  of  one  of  the  spuds.  Inability 
to  secure  a  suitable  spud  and  high  water  in  the  Pass  prevented  the 
resumption  of  operations  in  the  channel  until  June  30.  During 
this  interval  386,827  cubic  yards  of  material  was  removed  from  the 
shoal  in  front  of  the  rock  pile  and  wharves  at  Burrwood.  Work 
in  the  channel  was  resumed  on. June  30,  the  total  yardage  removed 
from  sections  4,  5,  and  6  of  the  channel  during  the  fiscal  year  having 
amounted  to  753,925  cubic  yards.  The  total  cost  of  dredging  was 
$146,346.36. 

A'^ew  work  at  Head  of  Passes, — ^The  submerged  deflecting  dike 
across  the  head  of  Pass  a  Loutre  was  completed,  a  total  of  46,900 
square  yards  of  fascine  mattress  and  5,578  short  tons  of  stone  having 
been  used  in  this  work.  The  total  expenditure  amounted  to 
$87,020.60.  Spur  dike  No.  5  was  partially  completed  for  a  length 
of  440  feet  when  work  was  suspended,  due  to  high  water.  Expendi- 
tures on  account  of  this  dike  amounted  to  $27,329.40. 

Additions  to  floating  plant, — The  reassembling  of  the  20-inch  pipe- 
line dredge  Lake  Charles,  purchased  during  the  previous  fiscal  year, 
was  completed,  and  the  dredge  was  paid  for.  The  seagoing  tuff 
Cumberland^  purchased  during  the  previous  fiscal  year,  was  paid 
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for.  The  harbor  tug  Delaviar  was  purchased  from  the  United  States 
Shipping  Board  and  paid  for.  Five  new  barges  were  completed  at 
Plaquemine  Locks,  and  work  was  begun  on  three  additional  barges. 
ThA  expenditures  on  account  of  new  plant  were  $372,279.15. 

MAINTENANCE  BY   HIRED  LABOR. 


Dredging  in  lower  jetty  channel  and  on  har. — The  U.  S,  seagoing 
hoi)per  dredge  Henyaurd^  worked,  day  and  night,  from  July  1  to 
August  13,  1919,  and  worked  during  daylight  only  during  August 
14  to  20;  was  detached  for  work  at  Charlotte  Harbor,  Fla.,  August 
21  to  September  30;  was  laid  up  on  account  of  shortage  of  crew 
October  21  to  25 ;  was  laid  up  for  annual  overhauling  and  on  account 
of  suspension  of  the  work  of  dredging  at  the  Passes  of  the  Missis- 
sippi River,  October  26  to  close  of  the  fiscal  year.  This  dredge  re- 
moved a  total  of  240,390  cubic  yards  during  the  fiscal  year. 

The  U.  S.  seagoing  hop[)er  dredge  New  Orleans  operated  during 
daylight  hours  only,  July  1  to  22,  July  24  to  27,  August  8  to  31, 
November  6  to  8,  and  November  li  to  l)ecember  11,  when  dredging 
was  suspended.  The  time  lost  by  this  dredge  was  due  mainly  to 
shortage  of  crew.  On  November  12,  the  dredge  proceeded  to  New 
Orleans  for  annual  oA^erhauling.  The  dred£^e  removed  a  total  of 
363,921  cubic  yards  during  the  fiscal  year.  The  two  dredges  com- 
bined removed  189,392  cubic  yards  from  section  No.  7  and  414,919 
cubic  yards  from  section  No.  8,  a  total  of  604,311  cubic  yards.  The 
expenditures,  including  supervision  and  surveying,  but  not  including 
the  cost  of  annual  overhauling,  amounted  to  $161,957.18. 

Oil-burning  apparatus  was  installed  on  both  dredges  in  connec- 
tion with  their  annual  overhauling.  The  changes  m  the  dredge 
Ne'io  Orleans  had  not  been  completed  at  the  close  of  the  fiscal  year. 

Maintenance  of  spur  dikes, — ^Maintenance  of  spur  dikes  was  con- 
fined to  those  dikes  on  west  bank  opposite  and  above  Burrwood, 
connecting  dikes  at  shore  ends  of  inner  bulkheads  and  the  dikes 
above  Burrwood  on  east  bank,  the  remainder  of  the  dikes  being  be- 
hind the  inner  bulkheads,  where  the  natural  silting  and  the  program 
of  filling  in  the  area  between  bulkheads  and  original  jetties  has 
rendered  their  maintenance  unnecessary.  This  work  consisted  in 
filling  the  cribwork  of  the  dikes  with  willows  and  stone,  where  settle- 
ment and  compacting  had  taken  place,  and  minor  repairs  to  cribwork. 
The  following  table  gives  the  total  material  used  in  constructing  and 
maintaining  the  32  dikes  which  were  completed  prior  to  June  30, 
1919,  the  combined  length  of  which  is  17,481  linear  feet : 


Material  used  during  fiscal  year  ending 

June  30, 1920 

Material  used  prior  to  June  30, 1919 


Total  used. 


Creosated 
piling. 


Linearfeet. 


237, 140 


237, 140 


Untreated 
piling. 


Linearfeet. 


30,650 


30,650 


Wallixgs. 


Linearfeet. 


50, 758 


50, 768 


Stone. 


Cubic  yards. 

255.00 

30,117.01 


30,372.01 


willows. 


Cords. 

674.4 
80,697.1 


81,271.5 


This  table  does  not  give  the  materials  used  in  the  extensions  to 
dikes  during  the  present  fiscal  year,  which  is  given  under  new  work. 
The  total  expenditure  on  this  work  was  $13,215.82. 
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Mahitenance  of  inner  bulkheads, — Ilorizontal  and  diagonal  braces 
were  replaced  where  lost  or  loosened  by  storms ;  two  vsniall  portions 
of  section  E-F,  which  had  been  dama^jed  by  settlement  of  the  earth 
on  the  inside  of  the  bulkhead,  were  repaired  by  renewing  timber 
cribs  and  filling  behind  with  willows  and  stone.  In  section  G-K, 
the  outer  end  of  the  completed  bulkhead  was  underscoured  and 
about  100  feet  of  bulkhead  was  lost,  part  of  the  timber  being  sal- 
vaged. Pile  clusters  were  driven  behind,  the  outer  end  remaining, 
and  the  bulkhead  was  attached  to  the  cluster  by  wire  cablCvS.  Oppo- 
site dike  13,  about  200  feet  of  the  bulkhead  settled  and  inclined  to- 
ward the  channel,  due  to  underscour.  This  bulkhead  was  anchored 
to  the  dike  by  means  of  cables.  In  connection  with  the  maintenance 
of  inner  bulkheads,  1,970.80  cords  of  willows,  802  cubic  yards  of 
stone,  1,310  linear  feet  of  untreated  piling,  1,7S0  linear  feet  of 
creosoted  piling,  182  linear  feet  of  untreated  cross  braces,  and  224 
linear  feet  of  creosoted  cross  braces  were  used.  Seven  thousand  six 
hundred  and  fifty  linear  feet  of  creosoted  piling  were  salvaged  from 
the  damaged  portions  of  the  bulkhead.  The  expenditures  on  this 
work  amounted  to ,$26,245.67. 

Wharves  and  foafing  plant, — Barge  No,  17  was  docked  and  exten- 
sively overhauled,  including  the  renewal  of  alx)ut  50  per  cent  of  the 
bottom  planking,  siding,  and  deck,  renewing  head  block,  rail,  guard, 
and  recalking.  Barges  10  and  'HO  were  docked,. repaired  where 
necessary,  and  recalked.  Minor  repairs  were  made  to  other  barges 
and  pile  driver  and  derrick  as  necessary.  The  U.  S.  survey  boat 
Picket  was  docked,  the  bottom  scraped  and  painted,  and  minor  re- 
pairs made.  Minor  repairs  to  other  items  oi  floating  plant  and  to 
the  wharves  were  made.  The  expenditures  on  this  account  amounted 
to  $11,014.99. 

Avxili/iry  plant  at  Burrwood, — The  coaling  plant  at  Burrwood 
was  repaired  as  needed,  and  was  operated  to  coal  the  dredges  and  other 
items  of  plant.  The  machine  shop,  ice  plant,  and  electric  plant  were 
operated  m  connection  with  dredging  and  other  work  by  hired  labor. 
All  the  buildinffs  on  the  reservation  were  painted  and  kept  in  repair, 
including  installation  of  new  cypress  cisterns;  water  tower  and  tank 
of  fire -protect  ion  system  were  painted  and  cleaned,  and  part  of  the 
electric-liglit  poles 'were  renewed.    The  expenditure  was  $11,672.20. 

Miscellaneous  work, — This  work  consisted  in  salvaging  of  piles 
from  the  spur  dikes  behind  the  bulkheads,  upkeep  and  sanitation  of 
the  grounds  at  Burrwood,  caring  for  equipment  and  supplies  stored 
at  the  station,  surveying  in  connection  with  navigation,  dredging 
and  general  maintenance,  the  renewing  and  repairing  of  survey 
ranges  and  stations  in  the  lower  end  of  the  Pass,  and  repairing  skiffs 
and  minor  floating  equipment.  The  expenditure  on  this  work, 
$8,742.12,  is  prorated  to  the  main  activities,  except  surveying,  the 
exDenditure  on  which  was  $7,919.11. 

Miscf'llaneous  work  for  other  departments, — Material,  labor,  and 
plant  were  furnished,  and  a  radio-compass  station  constructed  for  the 
ITnited  States  Navy  Department.  The  layout  consists  of  a  substan- 
tial boardwalk,  1,500  feet  long,  6  feet  wide,  and  about  4  feet  above 
mean  high-Water  level,  extending  from  the  present  radio  residence  to 
a  point  on  the  river  bank  southwest  of  same,  where  the  compass 
station  proper,  a  small  two-story  frame  structure,  on  creosoted  round- 
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pile  foundation,  is  built.  Besides  this,  there  is  a  small  single-story 
Duilding,  on  creo'soted  round-pile  foundation,  near  the  station  to 
serve  as  engine  house.  Eight  60-foot  creosoted  piles  were  used  in  the 
foundations  for  these  structures.  The  cost  of  this  work  amounted  to 
$7,190.24.  Coal  and  ice  were  furnished  various  vessels  of  the  United 
States  Navy  Department,  the  United  States  Engineer  Department, 
and  the  United  otates  Lighthouse  Department. 

Surveys. — Frequent  surveys  and  examinations  were  made  of  the 
lower  1\  miles  of  the  Pass,  including  the  outer  channel,  for  use  in 
connection  with  dredging  operations,  navigation  of  the  Pass,  and 
general  maintenance  and  new  work.  Numerous  minor  surveys  of 
different  localities  were  made.  The  river  faces  of  the  bulkheads  and 
the  area  between  bulkheads  and  original  jetties  were  frequently 
sounded  for  indication  of  scour  or  fill.  The  amount  of  material  to 
be  removed  in  June,  1920,  to  make  the  projected  channel  through  the 
lower  7^  miles  of  the  Pass  was  5,739,500  cubic  yards,  as  compared 
to  6,628,100  cubic  yards  in  June,  1919.  The  decrease,  13.4  per  cent, 
is  due  to  the  scour  of  the  present  river  flood  in  the  bulkhead  channel, 
combined  with  the  dredging  of  the  Lake  Charles  in  this  channel. 
In  that  portion  of  the  channel  where  the  inner  bulkheads  are  now 
completed  (sections  4,  5,  and  6 — see  p.  2646,  Annual  Report,  1919), 
the  amount  of  material  to  be  removed  in  June,  1920,  to  make  the 
projected  channel,  was  897,186  cubic  yards,  as  compared  to  2,113,500 
cubic  yards  in  June,  1919,  a  decrease  of  l,2i6,314  cubic  yards,  or  57.5 
per  cent,  caused  by  the  factors  above  stated.  The  total  amount  re- 
moved by  dredging  from  the  lower  1\  miles  of  the  channel  since 
dredging  was  started  in  April,  1905,  was  40,071,714  cubic  yards  by 
the  United  States  dredges,  and  3,592,264  cubic  yards  by  contract,  or 
a  total  of  43,663,978  cubic  yards. 

Condition  of  jetties, — ^The  stone  capping  on  the  outer  portions  of 
the  jetties  has  subsided  and  been  washed  away  by  the  seas  to  such 
an  extent  that  at  high  tide  a  considerable  portion  is  submerged. 
Discharge  measurements  made  during  the  present  river  flood  showed 
that  from  11.4  to  20.6  per  cent  of  the  discharge  above  the  land  ends 
•of  the  jetties  is  lost  over  and  through  this  portion  of  the  capping. 
Near  the  inner  ends  of  the  jetties,  where  the  capping  is  of  concrete, 
which  was  built  up  on  top  of  the  original  concrete  capping  in  1915, 
the  subsidence  has  been  verv  small,  probably  not  averaging  over  0.25 
foot  during  the  year,  and  these  portions  of  the  jetties  are  well  above 
high  tide  level. 

Condition  of  the  channel, — The  condition  of  the  channel  at  the 
present  time  is  shown  by  sheet  No.  2.^  The  available  depths  during: 
the  year,  referred  to  mean  low  water,  varied  from  22  to  14  feet,  as 
follows:  July  1  to  9,  1919,  19  feet;  July  11  to  30,  1919,  20  feet;  Julv 
31  to  August  3,  1919,  18  feet;  August  4  to  September  17,  1919,  22 
feet;  September  18  to  November  2,  1919,  20  feet;  November  3  to  11, 
1919,  21  feet;  November  12  to  December  9,  1919,  20  feet;  December 
10  to  15,  1919,  19  feet;  December  16  to  30,  1919,  17  feet;  December 
31,  1919,  to  March  7,  1920,  16  feet:  March  8  to  19  1920,  17  feet; 
March  20  to  April  13,  1920,  16  feet;  April  14  to  May  19,  1920,  14 
feet;  May  20  to  June  30,  1920,  19  feet.  The  35-foot  curve  in  the 
width  of  the  projected  channel  advanced  426  feet  seaward  during  the 
year.    The  expenditure  for  surveys  and  examinations  amounted  to 

*  Not  printed.  ^  j 
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$17,850.91.    Of  this  amount  $9,931.80  is  a  charge  against  new  work 
and  $7,919.11  a  charge  against  maintenance. 

Expenditures. — During  the  year  there  was  expended  for  new  work 
$1,310,785.68,  and  for  maintenance  $232,024.97,  a  total  of  $1,542,- 
810.65,  distributed  as  follows: 

New  work  i 

ConstracUon  of  bulkhead  by  contract |633, 943. 11 

Spur  dike  construction 6, 807. 20 

Construction  of  mattress  ways  and  wharf 27, 128.  Oa 

Dredging   channel   between    bulkheads   and    filling   behind 

bulkhead - 146, 346. 36 

Additions  to  floating  plant 372,279.15 

Work  at  Head  of  Passes : 

Submerged  deflecting  dike 87, 020. 60 

Spur   dikes 27, 329. 40 

Surveys 9, 931. 80 

Total 1, 310. 785. 68 

Maintenance : 

Dredging  the  channel 1 161,957.18 

Repairs  to  spur  dikes 13, 215.  82 

Repairs  to  inner  bulkhead 26. 245.  67 

Repairs  and  alterations*  to  wharves  and  floating  plant  at 

Burrwood ^ 11, 014. 99 

Repairs  to  buildings  and  plant  at  Burrwood 11, 672.  20 

Surveys 7, 919. 11 

Total 232, 024. 97 

Grand  total 1, 542, 810. 65 

The  expenditures  include  receipts  from  sales,  etc.,  amounting  to 
$16,883.35. 

CONTRACTS   IN   FORCE. 
I. 

Name  and  address  of  contractor:  R.  M.  Murphy  Co.  (Inc.),  Venice,  La. 

Work:  Furnishing  and  delivering  on  Government  barges,  30,000  cords  of 
willows  and  500  cords  of  poles,  more  or  less,  at  South  and  Southwest  Passes, 
Mississippi  River,  quantities  increased  by  50  per  cent  on  May  7,  1919. 

Unit  prices :  Willows,  $1.75  per  cord ;  poles,  $4  per  cord. 

Date  of  contract :  June  20,  1918. 

Date  of  approval :  July  5,  1918. 

Date  fixed  for  commencement:  Deliveries  to  be  made  as  required  within  5 
days  after  written  notice. 

Date  fixed  for  completion :  June  30,  1919. 

Date  of  completion :  June  30,  1920. 

II. 

Name  and  address  of  contractor :  Lester  F.  Alexander,  New  Orleans,  La. 

Work :  Furnishing  material,  plant,  and  labor  to  construct  bulkhead  at  South- 
west Pass,  Mississippi  River. 

Unit  price:  60-foot  creosoted  round  piling,  98  cents  per  linear  foot;  60-foot 
creoBoted  round  longitudinal  connecting  piling,  98  cents  per  linear  foot ;  45-foot 
creosoted  round  piling,  73  cents  per  linear  foot ;  10  by  12  inch  by  14  feet  creo- 
soted sawed  timbers,  $110  per  M.  feet  b.  m. ;  10  by  12  inch  by  6  feet  creosoted 
sawed  timber,  $110  per  M.  feet  b.  m. 

Date  of  contract :  August  28,  1919. 

Date  of  approval :  September  27,  1919. 

Date  fixed  for  commencement :  January  5,  1920. 

Date  fixed  for  completion :  August  5,  1920. 

Completed  at  end  of  fiscal  year :  93  per  cent. 
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III. 

Njiiiie  Mud  addrt^ss  of  contractor :  Lester  F.  Alexander,  New  Orleans,  La. 
Work :  FnrnlshlnR  and  placing  on   banks  of  18,000  tons,  more  or  less,    of 
stone  for  Head  of  Passes  and  Southwest  Pass,  Mississippi  River. 
Unit  price :  $5.25  per  ton. 
I>ate  of  contract:  August  30,  1919. 
Date  of  approval :  October  4,  1919. 
Date  fixed  for  commencement:  November  10,  1919. 
Date  fixed  for  completion :  November  9,  1920. 
Completed  at  end  of  fiscal  year :  50  per  cent. 


APPROPRIATIONS. 

Previous  projects    (see  H,  Doc.  No.  1491,  63d  Cong.,  3d  sess., 
p.  494) $924,  988.  53 

Present  project : 

Feb.  26.  1897  (survey) $10,000.00 

Mar.  3,  1899  (survey) 20,000.00 

June  13,  1902 750, 000. 00    . 

Mar.  3,  1903 1.000.000.00 

Mar.  3,  1905 1,250,000.00 

June  30,  1906 500, 000.  00 

Mar.  2,  1907 1.000,000.00 

May  27,  1908 1,170,000.00 

Mar.  3,  1909  (allotted  Mar.  22,  1909) 275,000.00 

Mar.  4,  1909 1 330,000.00 

June  25,  1910 750.000.00 

Feb.  27,  1911 450,000.00 

July  25,  1912 450,000.00 

Mar.  4,  1913 500,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 300,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 400,000.00 

July  27,  1916 850,000.00 

Aug.  8.  1917  (allotted  Oct.  8,  1918) 1,675,000.00 

July  18,  1918 1,450,000.00 

Mar.  2,  1919 1,000.000.00 

June  5,  1920  (allotted  June  15,  1920) 800, 000.  00 

14, 930, 000.  00 

Total 15,  854, 988.  53 

Mar.  21,  1906,  amount  transferred  to  appropriation 
for  maintenance  of  South  Pass,  Mississippi  River, 
1906 23,305.33 

Amount  carrieil  to  surplus  fund  of  Treasury 10, 112. 25 

33, 417. 58 

Net  total  of  appropriations 15,821,570.95 

Receipts  from  sales,  etc.,  $82,132.76. 


2.  SOUTH  PASS  CHANNEL,  MISSISSIPPI  RIVER  (MAINTENANCE).     (A2.) 

This  work  was  under  the  charge  of  Mr.  J.  L.  Hortenstine,  assistant 
engineer,  to  May  31,  1920,  and  Mr.  Frank  D.  Cefalu,  assistant  engi- 
neer, since  June  1, 1920;  and  under  the  local  charge  of  Mr.  Allen  E. 
Washburn,  junior  engineer. 

OPERATIONS  DURING  THE  FISCAL  TEAR., 

Existing  jetties  and  auxiliary  works  at  the  head  and  near  the  mouth 
of  South  Pass  were  maintained.    Along  the  Pass  the  bank  was  pro- 
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tected  at  four  localities,  includinfr  a  sheet-pile  bulkhead  in  front  of 
Port  Eads.  Work  was  done  for  the  Xavy  Department  and  the  Light- 
house Service.  Floating  and  shore  plants  were  maintained  and  addi- 
tions made  thereto.  These  additions  include  new  barges,  an  electric 
lighting  system,  a  radio  telegraph  plant,  and  a  rear  levee  for  storm 
protection  of  Port  Eads. 

In  detail,  the  operations  and  results  were  as  follows : 
Outlying  works. — The  mattress  sills  across  the  Jump  and  Cubits 
'  Gap  required  no  work,  and  none  is  contemplated.    The  timber  dam 
in  the  old  crevasse  in  the  south  bank  of  Pass  a  Loutre  has  entirely 
disappeared  and  needs  no  further  attention.     The  outlet  known  as 
Baptiste  CoUettes  Bayou  is  now  discharging  with  its  fonner  dimen- 
sions, after  having  been  closed  for  a  decade  by  the  State  of  Ix)uisiana. 
Mattress  sUls  at  Head  of  Passes. — No  repairs  were  made  to  the  mat- 
tress sill  across  the  head  of  Pass  a  Loutre,  and  the  sill  across  the  head 
of  South  Pass  required  no  work  other  than  the  repair  of  damage 
caused  to  its  eastern  end  by  the  steamship  Ceiha. 

Structures  at  Ilead  of  Passes. — ^In  spur  dike  No.  2, 17  curtain  piles, 
which  had  been  undermined,  were  replaced. 

The  pointed  upstream  extension  of  upper  Dam  was  refilled  with 
willows.  On  June  4,  1920,  the  upstream  point  of  this  structure  was 
damaged  by  the  steamship  Mopang^  and  repairs  have  not  yet  been 
made. 

West  dike  was  not  repaired  and  is  now  in  bad  condition. 
"Expenditures  on  the  above  items  totaled  $5,621.50. 
Bank  protection  at  Head  of  Passes. — For  bank  protection  and 
rectification,  4  short  spur  dikes  were  built  along  the  west  or  South 
Pass  side  of  the  headland  below  Upper  Dam.  These  dikes  consist 
of  pile  structures  with  a  curtain  of  small  piles,  with  8-inch  openings, 
along"  their  upstream  faces.  The  new  dikes  are  60  feet,  81  feet,  62 
feet,  and  81  feet  long,  respectively.  No  mattress  foundation  or 
flooring  was  necessary,  as  the  dikes  were  driven  through  existing 
mattresses.    The  expenditure  on  this  account  was  $23,196.84. 

TeTnporaryquarters  at  Head  of  Passes, — ^The  quarters  and  kitchen 
at  Head  of  Passes  were  made  larger,  to  accommodate  the  force  re- 
quired for  work  in  that  locality.  A  small  house  was  built  for  storage 
of  ice,  meats,  etc.  The  expenditure  in  this  connection  was  $2,300, 
which  is  included  in  the  expenditures  under  the  other  activities. 

Total  expenditure  for  maintenance  of  all  works  at  Head  of  Passes 
during  the  fiscal  year  was  $28,818.34. 

Along  South  Pass. — ^There  has  been  considerable  caving  of  the 
west  bank  of  South  Pass  in  the  first  mile  below  Head  of  Passes  Light. 
Damage  to  spur  dike  No.  6  in  Grand  Bayou  reach  of  South  Pass 
by  the  steamship  Mexico  was  repaired.  Damage  to  spur  dike  No.  1 
in  same  locality  by  the  steamship  Newburgh  was  repaired.  Both 
banks  in  the  fourth  mile  upstream  from  South  Pass  Light  caved 
extensively  during  the  year.  The  banks  are  narrow  in  this  locality, 
and  a  crevasse  may  occur  if  the  caving  continues.  Brush  and  stone 
were  used  to  check  the  flow  of  water  over  the  east  bank  at  section 
208,  the  cost  being  $190. 

At  sections  120  to  135  of  South  Pass,  1  mile  above  South  Pass 
Light,  the  west  bank  is  dangerously  narrow.  An  incipient  crevasse 
at  section  130  was  closed,  and  brush  and  stone  were  renewed  in  the 
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old  protective  work  at  sections  123  to  128.  At  section  123  the  narrow 
east  bank  of  South  Pass  was  protected  by  the  use  of  small  quantities 
of  brush  and  stone. 

At  Port  Eads  construction  of  a  sheet  pile  bulkhead  along  the  bank 
was  continued  from  the  previous  fiscal  year  and  is  practically  com- 
pleted. One  thousand  seven  hundred  and  forty-five  linear  feet  of  bulk- 
head was  constructed,  the  expenditure  being  $9,163.82. 

Total  expenditure  for  bank  protection  along  South  Pass  was 
$25,152.42. 

Spur  dikes  and  outer  jetties. — No  repairs  were  made  to  spur  dikes 
in  the  jetty  channel,  as  these  dikes  are  not  required.  Removal  of 
wreckage  of  spur  dike  No.  35,  damaged  by  the  schooner  Palmira^  was 
effected.  Three  other  dikes  were  damaged  by  ships,  but  required  no 
expenditures. 

No  work  was  done  on  the  outer  jetties,  whose  only  function  now  is 
to  give  protection  to  the  inner  jetties. 

Inner  east  jetty. — The  seaward  700  linear  feet  of  this  jetty  was  put 
in  good  condition  by  ordinary  repairs,  and  replacing  of  the  trans- 
verse cribs  was  completed. 

On  September  12  and  13,  1919,  the  jetty  was  heavily  damaged  by 
a  hurricane.  Two  of  the  new  cribs  were  destroyed,  the  seaward 
half-mile  of  jetty  was  lowered  to  1  foot  below  water  surface,  and  sev- 
eral gaps  were  broken  entirely  through  the  jetty.  Eight  thousand 
linear  feet  of  the  jetty  has  been  restored  to  condition,  using  5,000 
cords  of  willows,  2,000  cubic  yards  of  stone,  and  2,800  linear  feet  of 
cypress  piles.  Three  thousand  linear  feet  near  the  seaward  end 
of  the  jetty  has  not  been  repaired,  but  a  contract  has  been  entered  into 
for  doing  the  work.    The  transverse  cribs  have  not  been  replaced. 

Damage  to  the  jetty  by  steamships  LaJce  Maurepas  and  Agarista 
'was  repaired. 

At  its  inshore  end  600  linear  feet  of  the  jetty  was  protected  against 
encroachment  of  deep  water  by  placing  60,000  square  feet  of  fascine 
mattress  in  South  Pass.  Building  and  sinking  this  mattress  cost 
$11,047.05. 

Erosion  of  the  shore  line  at  its  junction  with  the  jetty  necessitated 
an  inshore  extension  of  75  linear  feet. 

Expenditure  for  maintenance  of  inner  east  jetty  during  the  fiscal 
year  was  $122,774.76. 

Inner  west  jetty. — Ordinary  repairs  were  made  to  §0  linear  feet  of 
the  jetty  near  its  seaward  end  and  to  1,200  linear  feet  in  the  vicinity 
of  Pilots  Station. 

Damage  to  the  jetty  by  steamships  El  Dm  and  San  Janero  was 
repaired. 

Expenditures  for  maintenance  of  inner  west  jetty  during  the  fiscal 
year  were  $11,420.28. 

Total  expenditure  for  maintenance  of  works  near  the  mouth  of 
South  Pass  during  the  fiscal  year  was  $134,195.04. 

Dredging.— So  dredging  was  done  prior  to  June  25,  1920.  Shoal- 
ing occurred  in  the  outer  channel,  and  the  dredge  Benyaurd  worked 
three  days  in  this  locality,  removing  13,586  cubic  yards  of  material. 
On  account  of  unfavorable  weather  she  dredged  one  day  in  the  head 
of  South  Pass,  removing  3,770  cubic  yards  of  material.  Dredging 
was  in  progress  at  the  close  of  the  fiscal  year.  Expenditure  in  con- 
nection with  dredging  was  $8,673.43. 
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Obstructions  in  the  channel. — Salvage  work  on  the  sunken  barge 
Detroit^  in  South  Pass,  was  begun  in  September,  1919.  After  in- 
stallation of  plant  the  cargo  of  molasses  was  pumped  into  lighters 
and  removed.  The  hatches  were  then  closed  and  pumps  and  gear 
installed  for  raising  the  vessel.  These  preparations  were  completed 
on  April  19,  but  further  operations  were  suspended  because  of  the 
river  flood.  At  the  close  of  the  fiscal  year  arrangements  had  been 
made  for  the  resumption  of  work.  No  expense  to  the  United  States 
has  been  incurred. 

The  steamship  Catania  sank  on  January  7,  1920,  about  500  feet 
seaward  from  the  end  of  the  inner  west  jetty.  While  not  in  the 
channel,  this  wreck  was  a  menace  to  the  other  vessels  which  might 
ground  in  the  same  locality.  A  diver  was  employed  to  make  exami- 
nation and  to  remove  the  masts,  if  necessary,  but  it  was  found  that 
the  wreck  had  settled  so  deeply  into  the  sand  bottom  that  further 
work  was  not  advisable. 

Assistance  to  coord'mnte  hraitches, — A  radio  compass  plant  was 
installed  at  the  mouth  of  Pass  a  Loutre  for  the  Navy  Department. 
Plant,  force,  and  materials  were  furnished  from  South  Pass.  The 
cost  was  $5,608.97. 

Construction  of  a  breakwater  at  the  seaward  end  of  the  east  jetty 
was  carried  on  for  the  Lighthouse  Service.  The  work  can  be  done 
only  in  quiet  weather.  It  was  interrupted  until  February,  and  slow 
progress  has  been  made  because  of  bad  weather  and  lack  of  materials. 
Five  thousand  square  feet  of  mattress  was  placed,  and  2,850  square 
feet  was  built  but  not  sunk.    The  cost  was  $5,501.06. 

Floating  plant. — The  tug  Uacha  was  in  service  throughout  the 
year,  with  only  incidental  repairs.  The  fuel  was  changed  Irom  coal 
to  oil.  The  tug  is  in  need  of  docking  and  general  repairs,  including 
a  new  propel^r  and  shaft.  Upkeep  and  alterations  have  cost 
$2JL72.99.  • 

The  survey  boat  General  Reese  was  chiefly  used  for  towing  plant. 
Eraenditures  for  upkeep  were  $184.30. 

The  derrick  is  in  need  of  a  new  hull. 

A  new  barge  {No,  51)^  built  at  Keystone  Lock,  was  received  later 
in  the  year,  and  two  more  barges  are  being  built  at  latter  place. 
Expenditure  was  $5,582.75.  Barge  No,  9  is  unserviceable.  Eight 
other  barges  were  kept  in  service,  and  additional  ones  were  borrowed 
from  Southwest  Pass,  when  required.  Barge  No,  31  was  damaged 
by  the  steamship  Columbia^  and  was  repaired. 

Expenditures  for  maintenance  of  and  additions  to  floating  plant 
amounted  to  $15,541.47. 

IShore  plant, — Wharves  and  moorings  for  plant  were  repaired. 
Marine  ways  were  used  for  docking  the  smaller  boats. 

An  electric-lighting  plant  was  installed  and  operated  at  Port  Eads. 
A  radio-telegraph  set  was  installed  and  is  in  service.  A  wooden  mast 
150  feet  high  and  a  small  building  for  operating  room  were  erected 
for  this  plant. 

A  rear  levee  for  storm  protection  of  employees  and  plant  at  Port 
Eads  is  practically  completed.  This  levee  is  4,000  feet  long  and  was 
built  by  use  of  a  small  floating  dredge.  Expenditures  on  this  work 
in  the  fiscal  year  were  $2,627.50. 
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Nine  houses  were  maintained  for  offices,  storerooms,  subsistence, 
etc.,  and  23  houses  for  dwellings.  Plank  walks,  cisterns,  etc.,  were 
kept  in  repairs.    Premises  were  mowed  and  policed. 

Total  expenditure   for  shore  plant   during  the  fiscal  vear    was 

xT»OrV    ^    i  t      ~"  1  '■CD  V 

Miscellaneous  work, — Expenditures  for  care  of  property,  medical 
attention,  sanitation,  and  miscellaneous  work  were  $5,781.14. 

Subsistence  was  furnished,  rental  was  collected  from  lessees  of 
United  States  property,  and  navigation  rules  were  enforced. 

Methods^  materials,  etc. — All  work  was  done  by  hired  labor  and 
United  States  plant.  The  number  of  laborers  employed  at  Port  Eads 
averaged  40.  The  principal  materials  were  purchased  on  contracts 
and  orders. 

Expenditures, — The  total  amount  expended  during  the  fiscal  year 
was  $248,603.55,  distributed  as  follows : 

DredginpT  channel ^  $8,573.43 

Repairs  to  structures  at  Head  of  Passes.- 5,  621.  50 

Bank  protection  at  Head  of  Passes 23, 196.  84 

Bank  protection  along  South  Pass 25, 152.  42 

Repairs  to  Inner  east  jetty 122,  774.  76 

Repairs  to  inner  west  je^ty 1 11,420.28 

Repairs  and  additions  to  floating  plant 15,  541.  47 

Maintenance  and  additions,  shore  plant 30,  541.  71 

Miscellaneous  maintenance 5,781. 14 

Total 248,  603.  55 

The  expenditures  include  receipts  from  sales,  etc.,  amounting  to 
^5,120.55. 

Condition  of  the  channel. — A  good  navigable  channel  obtained 
throughout  the  fiscal  year.  Shoaling,  due  to  sand  movements,  oc- 
curred in  the  entrance  to  South  Pass  from  the  Mississippi  River, 
but  the  additional  depth  due  to  the  flood  stage  prevented,  any  inter- 
ference with  navigation. 

The  limiting  depth  for  the  entire  length  of  channel,  considering 
the  stage  of  water  which  then  existed,  were  as  follows  for  each 
month :  July,  32  feet:  August,  31|  feet;  September,  31  feet;  October, 
32i  feet;  November,  32  feet;  December,  31  feet;  January,  32  feet; 
February,  33  feet;  March,  33  feet;  April,  32  feet;  May,  30  feet; 
June,  32  feet.  In  seven  months  the  limiting  depth  was  found  in  the 
head  of  South  Pass,  and  in  five  months  it  was  found  in  the  approach 
from  the  Gulf  of  Mexico. 

Conditions  of  channel  existing  at  end  of  the  fiscal  year  are  shown 
by  plate  No.  6  ^  for  Plead  of  Passes,  and  by  plate  No.  4  ^  for  mouth 
of  the  Pass. 

Navigation  of  the  channel, — The  total  number  of  seagoing  vessels 
w^hich  navigated  the  passes  during  the  fiscal  year  was  4,987,  which 
is  678  more  than  in  the  previous  year.  Of  this  number,  4,871,  or  97.67 
per  cent,  navigated  South  Pass.  Of  the  total  number  or  vessels,  631 
drew^  25  feet  or  more.  Three  hundred  and  eighty-eight  of  these  were 
inbound  and  243  were  outbound  through  South  Pass.  There  were 
12  ships  which  drew  30  feet  or  more,  4  inbound  and  8  outbound.  The 
maximum  draft  carried  through  the  Pass  during  the  year  was  31 
feet  6  inches. 

In  the  passage  of  4,871  ships  through  South  Pass,  there  were  eight 
accidents  which  caused  delay.    In  10  other  accidents,  small  damage 


*  Not  printed. 
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was  caused  to  works  or  plant  by  vessels  which  sheered  from  the 
channel.  On  January  7,  1920,  the  inbound  steamship  Catania  went 
aground  about  600  feet  seaward  of  the  end  of  the  west  jettv.  The 
Catania  sprang  a  leak,  sank,  and  no  salvage  was  attemptedf.  Two 
other  ships  suffered  damage  while  aground  in  the  same  locality.  A 
barge  containing  more  than  1,000  cubic  yards  of  stone  was  sunk 
while  moored  to  the  bank  by  a  ship  which  sheered  from  the  channel. 
None  of  the  accidents  were  attributed  to  deficient  depth  of  channel, 
but  many  w^ere  in  part  due  to  insufficient  width  and  bad  turns,  com- 
bined with  the  swift  currents  existing  in  this  Pass. 

CONTRACTS  IN  FORCE. 


Name  iv\(\  adilress  of  contractor:  R.  M.  Murphy  Co.,  Inc.,  Venice,  La. 

Work :  Furnishing  and  deUvoring  on  Oovernnienl  barges,  30,000  cords  of 
billows  and  5(X)  cords  of  polos,  more  or  less,  at  South  and  Southwest  Passes^ 
3Iisslssippi  Hivor,  quantities  increased  by  50  per  cent  on  May  7,  1919. 

rnit  prices:  Willows,  $1.75  per  cord ;  i)oles,  $4  per  cord. 

Date  of  contract :  June  20,  1918. 

Date  of  approval :  July  5,  1918. 

Date  fixed  for  commencement:  Deliveries  to  be  made  as  required  within 
five  days  after  written  notice. 

Date  fixed  for  completion :  June  30,  1919. 

Date  of  completion :  June  30,  1920. 

II. 

Name  and  address  of  contractor:  Lester  F.  Alexander,  New  Orleans,  La. 
Work  :  Furnishing  and  placinp  on  banks  ol  18,000  tons,  uw>re  or  less,  of  stone, 
for  South  Pass,  Mississippi  Kiver. 
Unit  price:  $5.25  per  ton. 
Date  of  contract:  Ausrust  30,  1019. 
Date  of  approval :  October  4,  1919. 
Date  fixed  for  commencement :  November  10,  1919. 
Date  fixed  for  completion :  November  9,  1920. 
Completed  at  end  of  fiscal  year:  50  per  cent. 

III. 

Name  and  address  of  contractor:  Lester  F.  Alexander,  New  Orleans,  La. 
Work:  B^imishing  and  placing  along  inner  east  Jetty  at  South  Pass,  about 
25,000  tons  of  stone  and  5,000  cords  of  willows. 

Unit  prices :  For  stone,  $7.87  per  ton :  for  willows,  $5.95  per  cord. 

Date  of  contract :  January  9,  1920. 

Date  of  approval:  February  25,  1920. 

Date  fixed  for  commencement:  April  18,  1920. 

Date  fixed  for  completion :  January  17,  1921. 

Completed  at  end  of  fiscal  year :  0  per  cent. 


APPROPRIATIONS. 

SOUTH    P.\SS,    MISSISSIPPI    RrVER. 

Mar.  3,  1875,  and  amendatory  acts  (see  H.  Doc.  No.  1491,  63d 

Cong.,  3d  sess..  p.  495) $8,000,000.00 

Aug.  11,  1888  (allotted  June  6,  1900) $10,000.00 

June  13,  1902 75,  000. 00 

June  30.  1906 60,000.00 

Mar.  2,  1907 50,000.00 

Mav  27.  1908 50,000.00 
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Mar.  3.  1909  (allotted  Apr.  7,  1909) $80,000.00 

June  25,  1910 40,000.00 

Mar.  4, 1915  (allotted  Apr.  2,  1915) 50, 000. 00 

July  27,  1916 150,000.00 

Aug.  8.  1917 ._.  150,000.00 

July  18,  1918 1 250,000.00 

Mar.  2,  1919 250, 000. 00 

Fiscal  year  ending  June  30 — 

1901 29, 974. 87 

1902 104, 290,  53 

1903 107, 258. 38 

1904 65, 964.  08 

1905 104, 908. 00 

1906 104,  549. 69 

1907 99, 849.  76 

1908 95, 559. 58 

1909 93, 089.  78 

1910 100,  580.  75 

1911 81, 537. 96 

1912 76, 040.  43 

1913 126, 266.  26 

1914 95,  634.  04 

1915 74, 981.  87 

1916 129,  392.  42 

1917 98,  585. 20 

1918 92, 880. 98 

1919 98, 909.  08 

1920 111,  499.  40 

$3, 096.  614.  79 

11, 096,  614.  79 
Mar.  21,  1906,  transferred  from  appropriations  for  Improving 
Passes  of  the  Mississippi  River  (credited  to  fiscal  year  appro- 
priation for  1906) 100.25 

Mar.  21,  1906,  transferred  from  appropriations  for  Improving 
Southwest  Pass,  Mississippi  River  (credited  to  fiscal  year  ap- 
propriation for  1906) 23,305.33 

11. 120, 020. 37 
Unexpended  balance  of  permanent  appropriations  carried  to  sur- 
plus fund  of  the  Treasury 367. 02 

Net  total  of  appropriations 11,119,653.35 

The  unexpended  balance  June  30,  1920,  pertaining  to  fiscal-year 
funds  covered  by  outstanding  liabilities  is  carried  to  fiscal 
year  1921 506.  24 

11, 120, 159.  59 
Receipts  from  sales,  etc.,  $25,471.53. 


3.  EXAMINATIONS  AND  SURVEYS  AT  SOUTH  PASS,  MISSISSIPPI 

RIVER,  LA.     (A3.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  comprised  examinations  and  surveys  to  show  the  condi- 
tion of  the  channel  and  to  locate  new  works;  measurements  of  the 
discharge  through  the  major  outlets  of  the  Mississippi  River;  obser- 
vations of  currents,  sediment,  and  slopes  of  water  surface ;  records  of 
tides  and  winds  from  automatic  registers;  maintenance  of  a  survey 
launch,  equipment,  and  auxiliaries,  such  as  stations  and  signal  marks : 
and  miscellaneous  work  in  connection  with  maintenance  and  naviga- 
tion of  the  channels. 
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In  detail  the  operations  were  as  follows : 

Channel  surveys, — At  Head  of  Passes  examinations  of  the  chan- 
nels were  made  at  least  every  10  days,  and  surveys  were  made  as  fre- 
■qiiently  as  practicable.  Near  the  end  of  the  fiscal  year  a  survey  was 
made  to  include  the  3  miles  of  river  immediately  ^bove  Head  of 
Passes  and  extending  about  1\  miles  down  into  each  of  the  three 
passes.  Scattered  bodies  of  moving  sand  were  found  in  the  confined 
channels  during  the  river  flood,  but  all  shoalings  were  temporary  and 
not  serious.  A  navigable  depth  of  not  less  than  30  feet  obtained 
throughout  the  year.    Present  conditions  are  shown  by  Plate  No.  6.^ 

In  South  Pass  monthly  examinations  were  made  in  all  localities 
which  formerly  tended  to  shoal.  Some  shoaling  was  observed  late 
in  the  fiscal  year,  but  the  actual  navigable  depth  was  never  less  than 
35  feet  on  any  cross  section. 

In  the  approach  to  the  jetties  from  the  Gulf,  examinations  were 
made  each  10  days  when  possible,  and  several  complete  surveys  of 
this  locality  were  made.  The  only  shoaling  that  occurred  was  small 
and  of  short  duration.  Conditions  existing  at  the  end  of  the  fiscal 
year  are  shown  by  plate  No.  4.^ 

The  navigable  depths  which  obtained  on  June  30,  1920,  were  as 
follows :  P^t 

In  approach  from  Mississippi  Uiver 33 

Through  the  Pass  itself 35 

In  approach  from  Gulf  of  Mexico 32 

Miscellaneous  survey  work, — Outlying  works  in  The  Jump,  Bap- 
tiste  Collettes  Bayou,  Cubits  Gap,  and  old  crevasse  in  Pass  a  Loutre 
were  inspected.  Locations  were  marked  for  submerged  dike  and 
new  spur  dikes  at  Head  of  Passes.  Detailed  surveys  were  made  at 
several  localities  where  the  banks  were  caving  or  threatened. 

All  vessels  aground  were  located  when  possible. 

Gages  were  established  and  read  for  determining  the  slopes  of  the 
water  surface  at  Head  of  Passes  and  through  South  Pass.  A  line 
of  levels  was  run  between  Port  Eads  and  Head  of  Passes.  Observa- 
tions were  made  of  the  direction  and  velocity  of  currents  at  different 
depths  in  the  Gulf  near  the  mouth  of  South  Pass. 

The  discharge  of  Southwest  Pass  was  measured  near  its  mouth. 

Records  were  kept  of  the  tides  and  water  levels  at  Port  Eads  and 
Head  of  Passes.  During  the  fiscal  year  1920,  the  maximum  stage  of 
the  river  flood  at  Head  of  Passes  was  4.05  feet  higher  than  mean  low 
water  during  low  river,  and  the  average  daily  range  of  tides  was  0.7 
foot.  At  Port  Eads,  the  difference  between  mean  high  and  low  tides 
averaged  1.2  feet.  The  average  slope  of  the  water  surface  through 
South  Pass  was  1.3  feet.  The  reference  planes  for  soundings  are 
automatically  adjusted  to  mean  low  water  during  low  river  for 
Head  of  Passes  and  the  upper  part  of  South  Pass,  and  to  mean  low 
tide  during  the  preceding  calendar  year  for  the  lowest  part  of  the 
Pass  and  in  the  Gulf  of  Mexico. 

Discharge  measuremeyits, —  Discharge  measurements  were  con- 
tinued until  July  17,  1919,  when  the  river  reached  low  stage.  The 
following  results  were  computed  from  68  measurements  made  during 
the  period  from  January  6  to  July  17,  1919,  and  will  supersede  the 
incomplete  summary  published  on  page  2660  of  Annual  Keport  for 
1919.    During  this  period,  the  stage  of  river  on  the  CarroUton  gage, 

>  Not  printed. 
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of  which  these  results  are  a  function,  was  as  follows :  On  January  6,, 
1919,  8  feet ;  rose  to  12.70  feet  on  January  27 ;  fell  to  4.61  feet  on 
February  27 ;  rose  to  15.70  feet  on  April  15 ;  fell  to  11.32  feet  on  May 
16;  rose  to  14.28  feet  on  June  14;  then  fell  to  7.20  feet  on  July  17. 


Outlet. 


Through  South  Passi 
Through  Southwest 


Through     Pass  'a  , 
Loutre 


Discharge  in  cubic  feet 
per  second- 

Mean  velocities  in  feet 
per  second. 

Distribution  of  water  at  Heed  of 
Passes. 

Maximum. 

Minimum. 

42,204 
141,220 
174,889 

Maximum. 

Minimum. 

Maximum.  *  Minimum.    Average. 

142,372 
367,213 
406,509 

4.6329 
4. 1716 
4.1225 

1.4943 
1.7702 
1.9457 

16u7               11.8 
44.3               36.6 
49.9                41.4 

14.6 
40.4 
45.0 

The  maximum  observed  discharge  of  the  river  at  Head  of  Passes 
was. 887,404  cubic  feet  per  second  on  April  19,  1919,  at  which  time 
CarroUton  gage  read  15  feet  on  a  falling  river.  With  the  beginning 
of  the  next  river  flood,  discharge  measurements  were  made  from 
November  15,  1919,  to  the  end  of  the  fiscal  year.  The  following 
summary  of  results  from  73  observations  made  during  this  period 
will  be  supplanted  by  the  final  results  when  the  river  flood  shall  have 
completed  its  cycle.  The  stage  of  river  on  the  CarroUton  gage  dur- 
ing the  period  that  these  observations  were  made  was  as  follows :  On 
November  15,  1919,  11.2  feet;  rose  to  12.3  feet  on  November  21 ;  fell 
to  10.9  feet  on  December  6 ;  rose  to  14.2  feet  on  January  6,  1920 ;  fell 
to  9.6  feet  on  January  17;  rose  to  14.1  feet  on  February  18;  fell  to 
9  6  feet  on  March  5 ;  rose  to  10.7  feet  on  March  13 ;  fell  to  9.9  feet  on 
March  18 ;  rose  to  19.25  feet  on  May  18 ;  remained  at  about  this  stage 
until  June  8,  then  fell  to  13.40  feet  on  June  30. 

Summary  of  results  of  observations  made  from  November   15> 
1919,  to  June  30,  1920 : 


Outlet. 

Discharge  in  cubic  feet 
per  second. 

Mean  velocities  in  feet 
per  second. 

Distribution  of  water  at  Head  oT 
Passes. 

Maximum. 

Minimum. 

67,781 
213,627 
240,760 

MftxiTnu"!. 

Minimum. 

Maximum. 

Minimum. 

Mean. 

Through  South  Pass 

Through  Southwest 

Pass 

155,818 
442,251 
478,603 

4.8349 
5.0928 
4.7272 

2.1363 
2.6192 
2.6699 

17.3 
44.9 
48.7 

12.6 
36.9 
40.4 

14.7 
41.3 

Through     Pass    a 
Loutre 

44.0 

The  maximum  observed  discharge  of  the  river  at  Head  of  Passes; 
was  1,054,559  cubic  feet  per  second,  on  May  15,  1920,  at  which  time 
CarroUton  gage  reading  was  18.04  leet,  river  falling. 

Plant. — The  survey  boat  General  Reese  was  used  only  when  not 
required  for  repair  or  construction  work  in  connection  with  the 
channel. 

The  gasoline  launch  was  docked  twice  for  repairs  to  shaft  and 
repainting  of  the  hull. 

An  Eckmann  current  meter,  with  direction  attachment,  was  pur- 
chased in  Norway.  Miscellaneous  survey  instruments,  two  current- 
meter  outfits,  two  anemometers,  and  two  automatic  tide  gages  were, 
kept  in  service. 
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Expenditures, — Diirin«:  the  fiscal  year  ttte*  expenditures  charged  to 
examinations  and  surveys  were  $9,574.91  for  maintenance. 


APPROPRIATIONS. 


EXAMINATIOITS  AND  BUBVET8,   SOUTH  PASS. 


Mar.  3,  1875 $5,000.00 

May  1,  1876 2, 100.  28 

Aug.   14,    1876 15.000.00 

Fiscal  year   1878 0,400.00 

June  18,  1878 l.T  000.  00 

Mar.  3,   1879 24,000.00 

June  14,   1880 ^ 20.000.00 

Mar.  3,  1881 10,000.00 

Auff.  2,  1882 10. 000. 00 

Mar.   12,   1884 6.000.00 

July  5,  1884 10.000.00 

May  26.  1886 6, 492.  00 

Anjt.   5.   1886 10.000.00 

Mar.  30,  1888 8,  800.  00 

Aug.  11,  1888 10, 000.  00 

July  19,  1897 1.000.00 

Fiscal  year  ending  June  80 — 

1890 10, 000. 00 

1891 11, 042. 27 

1892 9,200.90 

1893 8, 946.  73 

1894 : 10, 699.  40 

1895 8, 933.  33 

1896 11, 085.  08 

1897 10, 000. 00 

1898 9,  709.  57 

1899 -' 9,  878.  45 

1900 9, 107. 87 

1901 6,  637.  63 


Fiscal  year  ending  June  30 — 

1903 $9, 115.  80 

1904 9, 135.  39 

1905 10,  231.  79 

1906 11, 087. 14 

1907 8,  929.  88 

1908 10, 450.  00 

1909 0, 050.  00 

1910 1 11, 000.  00 

1911 10,  320. 00 

1912 8,  680.  00 

1913 11. 490.  00 

1914 9,  375.  00 

1915 10,  350.  00 

1916 10, 195.  00 

1917 __  9,  551.  00 

1918 10,  401.  02 

1019 10,  637.  98 

1920 9,  574.  91 

The  unexpended  balance 
June  30,  1920,  pertain- 
ing to  fiscal  year  funds 

covered   by    outstanding  • 
liabilities   is   carried   to 

fiscal   year    1921 425.09 

Total  of  appropria- 
tions    458, 033.  51 


LAKE  PONTCHARTRAIN ;  CHEFUNCTE  RIVER  AND  BOGUE  FALIA: 
PASS  MANCHAC;  TICKFAW,  NATALBANY,  PONCHATOULA,  ANI> 
BLOOD  RIVERS;  AND  AMITE  RIVER,  AND  BAYOU  MANCHAC,  LA. 
(GROUP  B.) 

4.  LAKE  PONTCHARTRAIN,  LA.  (Bl.) 

This  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

General  supervision  of  lakfe  was  carried  on  during  the  year. 

The  ruling  depths  at  mean  low  Gulf  in  Lake  Pontcnartrain  on 
June  30,  1920,  were  7  feet  in  lake  and  11  feet  through  dredged 
channel. 

The  sum  of  $1,097.75  was  expended  for  maintenance  during  the 
year  as, follows: 

Pro  rata  share  for  repairs  to  U.  S.  dredge  Delatour $1, 000.  IT 

Supervision  and  office  expenses 97.  58 

Total 1»  097.  75 
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oONTRAOTS  IN  POHCE. 

None. 


APPROPRIATIONS. 

Previous  project,  Aug.  30,  1852 $25, 000 

Present  project: 

June  25,  1910  (allotted  July  22,  1910) $6,000 

Aug.  8,  1917  (allotted  Sept.  8,  1917) 32,000 

38,000 

Total  of  appropriations 63, 000 

Sept.  28,  1913,  amount  withdrawn  and  reallotted  to  Bayou  Lacombe, 
La 500 

Net  total— 62,  500 

Receipts  from  sales,  etc.,  $325.36. 


5.  CHEFUNCTE  RIVER  AND  BOGUE  FALIA,  LA.     (B2.) 

This  work  is  under  the  charge  of  Mr;  O.  O.  Melancon,  junior 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

.  General  supervision  of  streams  was  carried  on  during  the  year. 

The  ruling  depths,  mean  low  Gulf,  on  June  30, 1920,  were :  Eleven 
feet  over  the  bar  at  mouth  of  Chefuncte  Kiver;  9.1  feet  in  Chefuncte 
Kiver  up  to  mile  10.5  (Bogue  Falia) ;  7  feet  in  Bogue  Falia  to  mile 
3.5;  ana  4  feet  from  mile  3.5  to  mile  4  (Covington) ;  mile  0  being 
at  mouth  of  stream  in  each  case. 

The  sum  of  $90.77  was  expended  during  the  year  on  maintenance 
for  supervision,  office  expenses,  and  the  collection  of  commercial  sta- 
tistics. 

CONTRACTS   IN   FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects,  June  10,  1872 $6,000.00 

Present  project: 

Mar.    3,    1881 $1,  500.  00 

Mar.  2,  1882 1,500.00 

Aug.  5,  1886 2,500.00 

Sept.  19,  1890 1,000.00 

July  13,  1892 1,  000.  00 

Aug.  18,  1894 1,000.00 

June  3,  1«96 I 1,000.00 

Mar.  3,  1899 ^ 1,  000.  00 

.Tune  13.  1902 3,000.00 

Mar.  3,  1905  (allotted  May  5,  1905^ 500.00 

Mar.  2,  1907  (aUotted  Apr.  8,  1907) 8,000.00 
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Present  project — Continued. 

Mar  2,  1007  (allotted  Apr.  30,  1910;  trnnsferre<l  from 

Amite  River  and  Bayou  Manchac,  La.) $5,000.00 

Mar.  3,  1909  (allotted  Mar.  27,  1SK)9) 2.000.00 

June  25,  1910  (allotted  July  25,  1910) 5,000.00 

June  25,  1910   (allotted   June  15,  1912;   transferreil 

from  Tlckfaw  River  and  tributaries,  I^.) 1,000.00 

Mar.  4,  1913  (allotted  May  22.  1913;  July  14,  1916) 3,900.00 

Mar.  4,  1915  (allotted  Apr.  2,  1015;  Mar.  26,  1916) 1,800.00 

July  27,  1916  (allotted  Aug.  16,  1916) 2,000.00 

Aug.  8,  1917  (allotted  Sept.  8,  1017) 2,000.00 

$44, 700.  00 

Total    appropriations 50.  700.00 

Feb.  24,  1903,  amount  transferred  to  allotment  for  "  Im- 
proving Amite  River  nnd  Bayou  Manciiac,  La." $1, 194.01 

Reverted  to  surplus  fund  of  Treasury 779.00 

1,973.01 

Net  total _- — 1 48, 726. 99 

Receipts  from  sales,  etc.,  $43.33. 


6.  PASS  MANCHAC.  LA.     (83.) 

This  work  is  under  the  charfre  of  Mr.  O.  O.  Melancon,  junior  engi- 
neer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

General  supervision  of  Pass  was  carried  on  during  the  year. 

The  ruling  depths,  mean  low  Gulf  in  the  Pass  on  June  30,  1920, 
were  as  follows:  North  entrance  from  Lake  Pontchartrain,  6  feet; 
south  entrance,  6  feet ;  entrance  into  Lake  Maurepas,  7  feet. 

The  sum  of  $85  was  expended  during  the  year  on  maintenance  for 
supervision,  office  expenses,  and  the  collection  of  commercial  statis- 
tics. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
June  25,  1910  (allotted  July  22,  1910) $3,000 


7.  TIC:KFAW,    NATALBANY,     PONCHATOULA,    and    blood     RIVERS, 

LA.     (B4.) 

This  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior  engi- 
neer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

General  supervision  of  streams  was  carried  on  during  the  year. 
The  ruling  depths,  mean  low  Gulf,  over  these  streams  on  June  30, 
1920,  were:  Ticfefaw  Biver,  bar  at  entrance  to  Lake  Maurepas,  7 
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feet ;  mile  0  to  mile  10, 16.5  feet ;  mile  10  to  mile  18,  6.5  feet ;  mile  18 
to  mile  26.  6  feet ;  Natalbany  Kiver,  mile  0  to  mile  10  f  Springfield) , 
8.5  feet;  Fonchatoula  Eiver,  mile  0  to  mile  3.75  (AVaaesboro),  12.5 
feet;  mile  3.75  to  mile  4,  9  feet;  mile  4  to  mile  5.5,  not  navigable; 
Blood  Kiver,  mile  0  to  mile  3.75,  7  feet ;  mile  3.75  to  mile  4,  6.5  feet ; 
mile  0  being  at  mouth  of  stream  in  each  case. 

The  sum  of  $95.20  was  expended  during  the  year  on  maintenance 
for  supervision,  office  expenses,  and  the  collection  of  commercial 
statistics. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Mar.  3,  1881 . $2,000.00 

Aug.  2,  1882 2,000.00 

Aug.  5,  1886 2,000.00 

Aug.  11,  1888 1,000.00 

Sept.  19,  1890 1.000.00 

July  13, 1892--^ 1, 000.  OO 

Aug.  18,  1894 1.000.00 

June  3,  1896 1,000.  00 

Mar.  3.  1899 1,000.00 

June  13,  1902  (allotted  June  20,  1902) 1,000.00 

June    13,    1902    (allotted    Apr.    8.    1907;    transferred    from    Bogue 

Chitto,   La.) - 157.40 

Mar.  3,  1905  (allotted  May  5,  1905) 1.000.00 

Mar.  2,  1907  (allotted  Apr.  8,  1907) 6,000.00 

Mar,  3,  1909  (allotted  Mar.  27,  1909) 2,000.00 

June  25,  1910  (allotted  July  25,  1910) 3,000.00 

Mar.  4,  1913  (allotted  May  22,  1913) 2,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 1.000.00 

July  27,  1916  (allotted  Aug.  16,  1916) 1,000.00 

Total  of  appropriations 29,157.46 

June    15,    1912.    amount    transferre<l    to    allotment    for 

"  Improving?  Chefuncte  River  and  Bogue  Falia,  La." $1,  000.  00 

Mar.  26,  1916,  amount  transferred  to  allotment  for  **  Che- 
functe River  and  Bogue  Falla,  La." 800.00 

July  14,  1916,  amount  transferred  to  allotment  for  "  Che- 
functe River  and  Bogue  Falia,  La.,"  from  allotment  of 

Mar.  4,  1913 900.00 

2,700.00 

Total 26,  457.  46 

Receipts  from  sales,  etc.,  $0.25. 


8.  AMITE  RIVER  AND  BAYOU  MANCHAC,  LA.     (B5.) 

The  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior 
engineer. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

General  supervision  of  streams  was  carried  on  during  the  year. 

The  ruling  depths  at  mean  low  Gulf  over  these  streams  on  June 

30,  1920,  were  as  follows :  Amite  River,  over  bar  in  Lake  Maurepas, 
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6.2  feet;  mile  0  to  mile  16,  19  feet;  mile  16  to  mile  36,  9.6  feet;  mile 
36  to  mile  42,  7  feet;  mile  42  to  mile  110.5  2  feet;  Bayou  Manchac, 
depth  over  bar  at  mouth,  7  feet;  mile  0  to  mile  8  (Wards  Creek), 
8  feet ;  mile  0  is  at  mouth  of  stream  in  each  case. 

The  sum  of  $199.17  was  expended  during  the  year  on  maintenance 
for  supervision,  office  expenses,  and  the  collection  of  commercial 
statistics. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  14,  1880 $8,000.00 

Mar.  3,  1881 5,000.00 

Aug.  5,  1886 ^ 2,000.00 

Aug.  11,  1888 5,000.00 

Sept  19,  1890 '-  3,800.00 

July  13,  1892 2,500.00 

Aug.  18,  1894 2,500.00 

June  3,  1896 2,  500. 00 

Mar.  3,  1899 2,500.00 

June  13,  1902  (allotted  June  20,  1902) 2,  500. 00 

June  13,  1902   (allotted  Feb.  24,  1903;  transferred  from  Chefuncte 

River  and  Bogue  Falla,  La.) 1, 194. 01 

Mar.  3,  1905  (allotted  May  5, 1905) 5.000.00 

Mar.  2,  1907  (allotted  Apr.  8,  1907) 20,000.00 

Mar.  3,  1909  (allotted  Mar.  27,  1909) 1,000.00 

June  25,  1910  (allotted  July  25,  1910) 2,000.00 

Mar.  4,  1913  (allotted  May  22,  1913) 2, 000. 00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 3.000.00 

July  27,  1916  (allotted  Aug.  16,  1916) 2,000.00 

Aug.  8,  1917  (allotted  Sept.  8,  1917) 2.000.00 

Total  of  appropriations 74,494,01 

Apr.  SO,  1910.  amount  transferred  to  allotment  for  "  Chefuncte  River 

and  Bogue  Falia,  La." 5.000.00 

I^et  total  of  appropriations 69,494.01 

Receipts  from  sales,  etc.,  $110. 


BARATARIA  BAY,  BAYOUS  LAFOURCHE,  TERREBONNE,  PLAQUEMINE 
(INCLUDING  GRAND  RIVER  AND  PIGEON  BAYOUS),  GROSSETETE, 
AND  TECHE,  LA.  (GROUP  C). 

9.     BARATARIA  BAY,  LA.     (CI.) 

This  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Subproject  for  expenditure  of  $32,0(X)  appropriated  by  the  river 
and  harbor  act  of  March  2, 1919,  was  approved  April  29,  1919.  The 
survey  of  the  waterway  was  made,  but  no  work  of  dredging  will 
be  done  until  the  right  of  way  deeds  are  approved  by  the  Depai^ment 
of  Justice.    Local  interests  are  working  to  secure  these  deeds. 
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The  sum  of  $1,093.61  was  expended  in  making  survey,  collecting 
commercial  statistics,  and  supervision  and  office  expenses. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATION. 
Mar.  2,  1919 $32, 000 


10.  BAYOU  LAFOURCHE,  LA.   (02.) 

This  work  is  under  charge  of  Mr.  O.  O.  Melancon,  junior  engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

General  supervision  of  stream  was  carried  on  during  the  year. 
The  head  of  the  bayou  at  its  junction  with  the  Mississippi  Kiver  has 
been  closed  by  a  temporary  dam  under  authority  granted  by  Con- 
gress on  June  30,  1902,  to  the  Atchafalaya  and  Lafourche  levee 
boards,  pending  the  construction  of  a  lock.  The  time  for  the  con- 
struction of  a  lock  was  extended  by  acts  of  April  13,  1904,  March  2, 
1907,  and  March  4,  1915.  The  limit  set  by  the  last  act  is  July  1, 
1917.  The  matter  was  still  in  abeyance  on  June  30, 1920.  Dredging 
since  1902  has  been  done  by  the  two  levee  boards  aforesaid  as  a  con- 
dition of  the  permission  to  construct  a  temporary  dam,  and  in 
accordance  with  the  requirements  of  a  State  law  on  the  subject. 
Inspection  was  made  and  report  submitted  in  connection  with  ex- 
amination relative  to  cooperation  of  the  United  States  in  construc- 
tion of  the  lock. 

The  ruling  depths  at  mean  low  Gulf  on  June  30,  1920,  were: 
Mile  0  to  mile  0.66  ( Donaldson ville),  bed  of  stream  2  below  to  3 
feet  above  mean  low  Gulf,  not  navigable;  mile  0.66  to  mile  1,  1  foot; 
mile  1  to  mile  8.4  (Klotzville) ,  3.7  feet;  mile  8.4  to  mile  10.4  (Pain- 
<;ourtville) ,  3.1  feet;  mile  10.4  to  mile  16.08  (Napoleon ville),  3.8  feet; 
mile  16.08  to  mile  25  (Labadieville) ,  3.8  feet;  mile  25  to  mile  34 
(Thibodaux),  3.1  feet;  mile  34  to  mile  38  (Lafourche  Crossing),  2.7 
feet;  mile  38  to  mile  56.08  (Lockport),  2.7  feet;  mile  56.08  to  mile 
•67.76  (Larose),  5.6  feet;  mile  67.76  to  mile  71  (Cutoff),  5.6  feet; 
mile  71  to  mile  83.25  (Yankee  Canal),  11  feet;  mile  83.25  to  mile 
93.6  (Southwestern  Louisiana  Canal),  9  feet;  mile  93.6  to  mile 
104.1  (junction  with  Belle  Pass),  7.4  feet;  mile  104.1  to  mile  107 
(entrance  to  Gulf  of  Mexico),  7  feet;  depth  over  bar,  4.5  feet; 
mile  0  being  at  head  of  bayou  at  DonaldsonviUe. 

The  sum  of  $173.72  was  expended  during  the  year  on  maintenance 
for  supervision  and  office  expenses  and  the  collection  of  commercial 
statistics/ 


CXDNTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  475)—  $32,500.00 

Present  project: 

Aug.  11.  1888 $50,000.00 

Sept.  19,  1890 50,000.00 

July  13, 1892 50, 000. 00 

Aug.   18,  1894 40,000.00 

June  3.  1896 25, 000. 00 

Mar.  3.  1899  (maintenance) 7, 500. 00 

June  13,  1902  (maintenance) 7,500.00 

June  25,  1910  (maintenance) 7,500.00 

Mar.  4,  1913   (maintenance) 2,000.00 

239,500. 0(r 

Total  of  appropriations 272,000.00 

June  30, 1909,  amount  reverted  to  surplus  fund  of  Treasury .   1,914.83 

Net  total 270,086.  IT 

Receipts  from  sales,  etc.,  $26.40. 


11.  BAYOU  TERREBONNE,  LA     «33.) 

This  work  is  un^er  the  charge  of  Mr.  O.  O.  Melancon,  junior- 
engineer. 

OPERATIONS  DURING  THE  FISCAL  T£AR. 

General  supervision  was  carried  on  during  the  year.  The  ruling 
depth,  mean  low  Gulf,  on  June  30,  1920,  was  6  feet  from  mile  0 
(St.  Louis  Cypress  Co.'s  bridge  at  Houma)  to  mile  24.11  (Bush 
Canal) . 

The  sum  of  $1,192.18  was  expended  during  the  year  on  maintenance 
as  follows: 

Pro  rata  share  of  repairs  to  U.  S.  dredge  Delatour $1, 000. 00 

Supervision  and  office  expenses , 192. 18 

Total 1. 192. 18 

CJONTRACTT  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491, 63d  Cong.,  3d  sess..  p.  566)  —*  $47, 222. 7a 

Present  project : 

June  25,  1910 $25, 000 

Oct.  2.  1914  (aUotted  Oct.  7,  1914) 25,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 15,000 

Mar.  4,  1915  (allotted  Sept.  27,  1915) 10,000 

*The  allotments   from  the   act   of  Mar.    3,    1905.   amount^ed   to   $10,000,    of   whidi. 
11,577.27  was  returned  to  the  Treasary  to  credit  of  the  appropriation.         • 
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Present  project — Continued. 

July  27, 1916 $3, 000 

Aug.  8,  1917  (allotted  Sept.  10,  1917) 3,000 

$81,000.00 

Total  of  appropriations 128,222.78 

Dec.  17,  1919,  amount  transferred  to  allotment  for  Bayou  Plaque- 
mine,  from  allotment  dated  Sept.  10,  1917 3,000.00 

125,222.73 
Amount  reverted  to  the  surplus  fund  of  Treasury 158. 90 

Net  total  of  appropriations 125,063.83 

Receipts  from  sales,  etc.,  $44.61. 


12.  BAYOU   PLAQUEMINE,   GRAND    RIVER    AND    PIGEON    BAYOUS, 

LA.     (04.) 

This  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior  en- 
gineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredge  Delatour  worked  in  Bayou  Plaquemine,  dredging 
3,120  linear  feet  of  channel  95  feet  wide  on  bottom  and  10  feet  deep 
at  mean  low  water,  between  mile  0  and  mile  2,.  from  September  26, 
1919,  to  November  17, 1919,  removing  43,010  cubic  yards  of  material, 
at  a  cost  of  $5,943.24,  or  13.9  cents  per  cubic  yard.  The  U.  S.  dredge 
Gros&etete  worked  on  this  waterway  from  July  28,  1919,  to  February 
14,  1920,  dredging  12,800  linear  feet  of  channel,  95  feet  wide  on  bot- 
tom and  10  feet  deep  at  mean  low  water,  from  mile  26  to  mile  27,  also 
from  mile  31  to  mile  34.75,  and  removed  113,026  cubic  yards  of  ma- 
terial within  the  required  prism  and  allowable  overdepth  of  1  foot, 
at  a  total  cost  of  $12,663.07,  or  11.2  cents  per  cubic  yard,  oi*  a  total  of 
166,392  cubic  yards,  at  a  unit  cost  of  7.61  cents  per  cubic  yard,  taking 
into  consideration  the  material  that  was  removed  beyond  the  limits 
of  the  prism  and  allowable  overdepth  of  1  foot ;  removed  372  logs, 
^65  stumps,  1,029  snags,  95  trees,  and  10  piles,  at  a  total  cost  of 
$2,201.51.  or  $1.24  per  obstruction. 

The  ruling  depths  over  the  waterway  on  June  30,  1920,  were : 
Bayou  Plaquemine,  mile  0  (head  of  Plaquemine  Lock)  to  mile  7.8 
(Bayou  Grossetete),  7  feet;  mile  7.8  to  mile  10.6  (Grand  River), 
14.6  feet :  Grand  River,  mile  10.6  to  mile  16.3  (Bayou  Sorrel),  11  feet; 
Chopin  Chute,  mile  16.3  to  mile  24.6  (Big  Pigeon  Bayou),  10.1  feet; 
Grand  River,  mile  24.6  to  mile  30  (Bay  Natchez)  9  feet;  Bay  Natchez, 
mile  30  to  mile  36,  9  feet ;  Little  and  Big  Goddell,  mile  36  to  mile  42 
(Old  River),  12  feet;  Belle  River,  mile  42  to  mile  51  (Bayou  Long), 
12  feet:  Bayou  Long,  mile  51  to  mile  58.3  (Flat  Lake),  28  feet;  Flat 
Lake,  mile  '58.3  to  mile  62  (Drews  Pass) ,  9  feet  in  channel,  3  feet 
in  lake;  Berwick  Bay,  mile  62  to  mile  64  (Morgan  City),  30  feet. 
Big  Pigeon  Bayou  (18  miles  long)  leaves  Grand  River  at  mile  24.6; 
ruling  depth  is  8  feet  in  stream  and  5  feet  in  entrance  to  Grand 
Lake.  Little  Pigeon  Bayou  (8.5  miles  long)  leaves  Big  Pigeon  Bayou 
at  mile  3.5 ;  ruling  depth  is  7  feet  in  stream  and  5  feet  in  entrance  to 
Grand  Lake.  All  depths  are  referred  to  mean  low  water  from  mile  0 
(Plaquemine  Lock)  to  mile  58.3  (Flat  Lake)  ^  and  to  mean  low  Gulf 
from  mile  58.3  to  Morgan  City. 
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The  sum  of  $26,797,  including  receipts  from  sales  amounting  to 
$385.09,  was  expended  during  the  fiscal  year  on  maintenance,  as  fol- 
lows : 

Dredging  by  U.  S.  dredge  Delatour $5,943.24 

Dredging  by  U.  S.  dredge  Grossetete 12.003.07 

Snagging  by  U.  S.  dredge  Grossetete 2,201.51 

Pro  rata  share  of  cost  of  repairs  to  U.  S.  dredge  Delatour 3.056.28 

Super\'lsion  and  office  expenses 2,932.02 

Total 26,  797.  00 

The  above  expenditures  are  exclusive  of  reimbursements : 

For  rental  of  dredge  "  Delatour  "  and  pipe  line  to  fourth  Mississippi 

River  district $4, 237. 36 

Reimbursement  for  repairs  to  damaged  sklflf 28. 48 

Expenses  Incurred  in  preparing  dredge  H.  ^.  Taber  for  transfer  to 

St  Louis  district 728.91 

Total J 4, 994.  75 


APPROI'I.IATIONS. 

Aug.  11.  1888 $100,000.00 

Sept.  19,  1890 100,000.00 

July  13,  1892 150,000.00 

Aug.  18,  1894 110,000.00 

June  3,  1896 20. 000. 00 

June  4,  1897 350, 000. 00 

Mar.  3,  1899 400,000.00 

June  6,   1900 200,000.00 

Mar.  3,  1901 210,000.00 

Mar.  3,  1905 35,000.00 

Mar.  3.  1905  (allotted  June  29,  1907) 10,000.00 

June  30,  1906 100, 000.  00 

Mar.  2,  1907 100,000.00 

Mar.  2,  1907  (allotted  June  29,  1907) 10,000.00 

June  29, 1907  (allotted  from  act  of  July  5,  1884) *  14,  830.  87 

Mar.  3,  1909  (allotted  Mar.  27,  1909) 50.000.00 

June  25,  1910 10,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 20,000.00 

.July  27,  1916 ^       20,000.00 

Aug.  8,  1917  (allotted  Sept.  10,  1917) 20,000.00 

Mar.  2,  1919  (allotted  Apr.  1,1919) 20,000.00 

Total  of  appropriations 2,049,830.87 

Amount  transferred  from  Bayou  Terrebonne,  La 3,000.00 

Net  total 2, 052, 830. 87 

Receipts  from  sales,  etc.,  {|;i,742.16. 


13.  BAYOU  GROSSETETE,  LA.   (C5.) 

This  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior 
engineer. 

OPERATIONS   DURING   THE    EISCAL   TEAR. 

General  supervision  was  carried  on  during  the  year. 
The  ruling  depths  at  mean  low  water  over  the  stream  on  June  80, 
1920,  were:  JMile  0  to  mile  2.3  (Grossetete  Bay),  15  feet;  mile  2.8 

>  Allotment  of  $15,000,  of  which  $169.13  was  returned  to  Treasury. 
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to  mile  7,  8  feet;  mile  7  to  mile  29,  5  feet;  mile  0  is  at  mouth  of 
stream. 

The  sum  of  $75  was  expended  during  the  year  on  maintenance  for 
supervision,  office  expenses,  and  the  collection  of  commercial  statistics. 

» CONTRACTS    IN    FORCE. 

None. 


APPROPRIATIONS. 

July  25,  1912 $18,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 9,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 3,000 

July  27,  1916 5,000 

Aug.  8,  1917  (allotted  Sept.  10,  1917) 1.000 

Total  of  appropriations 36,0(X> 

Receipts  from  sales,  etc.,  $202.06. 


14.  BAYOU  TECHE,  LA.     (C6.) 

This  work  is  under  the  charge  of  Mr.  John  M.  G.  Watt,  assistant 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Subproject  for  the  expenditure  of  the  $100,0(X)  appropriated  by 
the  river  and  harbor  act  of  March  2, 1919,  was  approved  February  17, 
1920,  after  all  but  a  few  of  the  dumping  privileges  had  been  obtained 
by  local  interests. 

On  new  work  the  U.  S.  dredge  Delatour^  on  February  21,  1920, 
began  dredging  the  8  by  80  foot  channel  under  the  above  subproject, 
1,100  feet  below  Shadyside  Bridge,  or  about  5.8  miles  above  the 
mouth  of  the  stream.  Between  this  point  and  the  mouth  a  channel 
of  these  or  greater  dimensions  already  exists.  On  June  23,  1920, 
the  dredge  was  taken  to  Plaquemine  Lock  to  have  machinery  in- 
stalled on  a  new  wooden  hull.  Between  these  two  dates  22,680  linear 
feet  of  channel  had  been  completed,  involving  the  removal  of  204,801 
cubic  yards  of  material  at  a  cost  of  8.61  cents  per  cubic  yard. 

On  maintenance  work  the  contractor's  dredge  Pittsburg  continued 
work  under  the  contract  dated  February  25,  1918,  and  completed 
same  on  August  16, 1919,  excavating  6,900  linear  feet  of  channel  and 
removing  45,387  cubic  yards  of  material.  The  total  length  of  chan- 
nel completed  under  this  contract  is  53,400  feet,  and  the  total  amount 
of  material  removed  is  350,221  cubic  yards. 

The  total  sum  expended  during  the  fiscal  year,  including  receipts 
from  sales,  etc.,  amounting  to  $759.88,  was  $28,710.15,  of  which 
$17,636.68  was  for  new  work,  and  $11,073.47  for  maintenance. 
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CONTRACTS  IN  FORCE. 

Name  and  address  of  contractor :  A.  G.  Thomas,  New  Orleans,  La. 
Work :  Dredging  in  Bayou  Teche  from  mile  50.17  as  far  downstream  as  funds 
will  permit. 
Amount  of  contract :  350,000  cubic  yards. 
Unit  price :  10  cents  per  cubic  yard. 
Date  of  contract :  February  25,  1918. 
Date  of  approval :  March  16,  1918. 
Date  of  commencement :  June  21,  1918. 
Date  set  for  completion :  July  26,  1919. 
Completed :  August  16,  1919. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  563) $50,700.00 

Present  project: 

Sept.  19,  1890 $5,000.00 

Aug.  18,  1894 6, 000.  00 

June  3,  1896 10, 000. 00 

Mar.  3,  1899 10,000.00 

June  13,  1902 7, 500. 00 

Mar.  3,  1905 7,  500. 00 

Mar.  2,  1907 130.000.00 

June  25,  1910 50, 000. 00 

Feb.  27.  1911 60,000.00 

Mar.  2,  1907  (allotted  Jan.  11,  1908) 500.00 

Mar.  3,  1909  (allotted  Mar.  26,  1909) 5,000.00 

July  25,  1912 60, 000. 00 

Mar.  4,  1913 40,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 30,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 10,000.00 

July  27,  1916 10,000.00 

Aug.  8,  1917  (allotted  Sept.  10, 1917) 40, 000. 00 

Mar.  2,  1919 100.000.00- 

581, 500. 00 

Total  of  appropriations 632,200.00 

Amounts  reverted  to  surplus  fund  of  the  Treasury 5, 022. 48 

Net  total  of  appropriations 627, 177.  52 

Receipts  from  sales,  etc.,  $2,504.89. 


15.  OPERATING  AND  CARE  OF  PLAQUEMINE  LOCK,  LA. 

This  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior  en- 
gineer, and  under  the  local  charge  of  Mr.  A.  E.  Fugler,  jr.,  inspector. 

OPERATIONS   DURING  THE  FISCAL  TEAR. 

The  operation  of  the  lock  throughout  the  year  has  been  satisfac- 
tory.   There  were  1,238  lockages. 

Lock  and  grounds, — ^Eetubed  boiler  No.  1  and  renewed  feed  line 
to  same.  Removed  80  per  cent  of  tubes  in  boiler  No.  2,  and  installed 
fuel  oil  system  in  both  boilers.  Scraped  and  painted  lock  gates; 
repaired  grates  over  valve  openings  and  repaired  wicket  valve  stems. 
Bepaired  hydraulic  pump  No.  1. 
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Lock  huildings. — Connected  power  house  with  city  water  main. 
Built  extension  on  work  shed.  Painted  lockmaster's  dwelling  and 
outhouses.  Replaced  worn  out  Bumoil  engine  in  blacksmith  shop 
with  a  steam  engine. 

Repairs  to  floating  plaiit, — ^The  following  work  was  done  on  the 
U.  S.  steamer  Denison:  Renewed  A  frame,  boom,  and  smokestacks; 
installed  fuel-oil  burning  system ;  installed  tanks  and  spraying  sys- 
tem for  destroying  water  hyacinths ;  and  cleaned  and  oiled  ma- 
chinery and  painted  cabin.  The  stern  bulkhead,  pitman  strap, 
screen  doors,  and  canvas  on  roof  were  repaired  on  the  U.  S.  steamer 
Hyacinth,  Repaired  fender  strake  on  U.  S.  tug  Cumberland, 
Made  minor  repairs  to  hull  and  machinery  of  launches  Nezpique. 
Vermilion^  M ermentau^  and  Salvador,  Made  minor  repairs  to  fuel 
barges  Nos,  S^  -^,  7,  and  8,  The  cost  of  this  work  was  charged  to  the 
proper  appropriations  and  allotments. 

Construction  by  hired  labor, — Completed  construction  of  barges 
Nos.  iS,  U,  45, 46,  and  47,  for  Southwest  Pass,  at  a  cost  of  $65,105.72, 
of  which  $28,267.61  was  expended  during  the  last  fiscal  year.  Con- 
struction of  a  new  hull  for  the  U.  S.  dredge  Dela^our  was  95  per  cent 
completed,  at  a  cost  of  $21,949.90.  This  work  was  charged  to  the 
proper  appropriation. 

Dredging, — The  U.  S.  dredge  Dela^tour  dredged  in  lock  chamber 
and  approaches  from  July  31,  1919,  to  September  3,  1919,  and  re- 
moved 32,003  cubic  yards  of  material,  as  follows :  22,50^  cubic  yards 
from  the  river  approach  for  a  distance  of  530  linear  feet ;  6,000  cubic 
yards  from  the  lock  chamber  for  a  distance  of  545  linear  feet;  and 
3,500  cubic  yards  from  the  bayou  approach  for  a  distance  of  495  linear 
feet.  The  operating  expenses  of  the  U.  S.  dredge  Delatour  during 
the  above  period  were  $6,533.24,  or  20.4  cents  per  cubic  yard. 

Gage  records.— The  maximum  and  minimum  differences  of  level 
between  the  Mississippi  River  and  Bayou  Plaquemine  at  the  lock  for 
each  month  of  the  fiscal  year  are  shown  in  the  following  table : 


Date. 


1919. 

July 

August 

September 

October 

November 

December 

1920. 

January 

February 

March 

April 

May 

June 


'M'liTJTnnTn , 


River 


31.8 
18.0 
17.3 
23.0 
36.0 
39.3 


38.9 
38.9 
36.5 
46.4 
47.6 
47.2 


Bayou 


18.6 
16.1 
13.9 
14.4 
18.8 
19.2 


19.4 
19.5 
19.0 
19.9 
20.0 
19.9 


mntmnTn , 


DifTexoice. 


13.2 
1.9 
3.4 
&6 
17.2 
2ai 


19.5 
19.4 
17.5  I 
26.5  i 
27.5 
27.3  I 


River 
gage. 


18.0 
13.6 
12.8 
12.6 
23.4 
33.0 


30.8 
32.6 
3a5 
36.8 
46.2 
37.0 


Bayoa 


16.2 
12.2 
11.8 
11.9 
14.8 
18.7 


18.1 
19.0 
18.1 
18.5 
19.7 
19.3 


Diflerenoe. 


1.8 
1.4 
1.0 
.7 
8.6 
14.3 


12.7 
13.6 
12.4 
18.3 
26.5 
17.7 


OONTRACrrS  IN  FORCE. 

None. 
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EXPENDITURES. 

During  the  fiscal  year  there  were  expended  $33^77.01  for  operating 
and  care,  as  follows : 

(a)  Salaries  and  wages  for  regular  hired  force $7,346.06 

(&)  Miscellaneous  supplies  and  services 6,081.15 

(c)  Miscellaneous  repairs  to  lock,  lock  gates,  buildings,  etc 5, 289. 37 

id)  Dredging  approaches  and  Inside  of  lock 9,216.74 

<e)  Contingencies 5,343. 69 


TutaU 33,  277. 01 

Amounts  expended  under  allotments,  act  March  3,  1909 : 


Fiscal  year — 

1910 118, 739. 28 

1911 ^-.  23,471.31 

1912 14,  706.  75 

1913 27. 043. 83 

1914 13,461.80 

1915 23, 092. 12 

1916 17,  528.  80 


Fiscal  year — 

1917 |21, 259. 03 

1918 23,  289.  98 

1919 29, 104.  55 

1920 33,277.01 


Total 244,974.46 


16.  OPERATING  AND  CARE  OF  KEYSTONE  LOCK,  BAYOU  TECHE,  LA. 

This  work  is  under  the  charge  of  Mr.  John  M.  G.  Watt,  assistant 
engineer,  and  under  the  local  charge  of  Mr,  William  J.  Kimber,  lock- 
master. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Tiie  operations  of  the  lock  has  been  satisfactory  throughout  the 
year.    There  were  326  lockages. 

Lock,  dam,  and  grounds, — ^These  were  all  maintained  in  good  con- 
dition. A  part  of  the  lock  grounds  was  fenced,  and  trees  were 
planted  along  the  driveway  and  main  walk.  Lock  gates  and  ma- 
chinery were  painted. 

Lock  builaings. — Built  195  feet  of  concrete  walk  around  lock 
houses;  built  wagon  shed;  placed  new  foundation  under  one  cistern; 
repaired  cisterns  and  porches  of  all  dwellings;  painted  three  rooms 
in  lockman's  house. 

Revairs  to  -floating  plant, — ^Dismantled  snagboat  Pigeon;  rejpaired 
wheel  of  steamer  Uyacinth;  made  ordinary  repairs  to  barge  Vhene; 
caulked  sides  and  rakes  of  quarter  boat  Lacasstne,  and  repaired  roof 
of  same. 

Construction  by  hired  Inhor, — Continued  work  on  barges  Nos,  61 
and  52  for  South' Pass.  Barge  No.  61  is  completed  and  barge  No.  69 
is  95  per  cent  completed. 

Ga^e  records, — ^The  maximum  and  minimum  difference  of  level  be- 
tween upper  and  lower  pools  at  the  lock  for  each  month  for  the  fiscal 
year  is  shown  in  the  following  table : 
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Date. 


Upper  pool.  Lower  po^l.  Difference.  Upper  pool.  Lower  pool.  DifFereDoe. 


1919. 

July 

August 

September 

October 

November 

December 

1020. 

January 

February 

March 

April 

May 

Jane 


Maximum. 


MlT*lnni"t- 


9.60 
9.00 
8.50 
9.15 
9.10 
9.60 


9.60 
9.60 
9.20 
9.10 
9.30 
8.90 


"I 


8.50 
5.80 
4.40 
7.65 
6.80 
7.90 


8.90 
7.80 
6.10 
6.70 
7.80 
7.30 


0.70 
L80 
3.10 
2.40 
L50 
1.60 


6.60 
6.60 
6.55- 
6.40 
5.10 
4.4^ 


4.55^ 

4.15. 
5.55^ 
5.90 
5.00 
4.86. 


CONTRACTTS  IN  FORCE. 

None. 


EXPENDITURES. 

During  the  fiscal  year  there  was  expended  $4,643.66  for  operating: 
and  care,  as  follows: 

(a)  Salaries  and  wages  for  regular  force $3, 152. 21 

(&)  Miscellaneous  supplies  and  services 791.84 

(c)  Miscellaneous  repairs  to  lock  gates,  dam,  and  buildings 139. 75 

id)  Contingencies 5b9. 8(^ 

Total 4, 643.  e6- 

Amounts  expended  under  allotments  act  March  2,  1909: 

Fiscal  year — 

1914 $3, 165. 55. 

1915 3,  520.  la 

1916 3, 970. 36^ 

1917  — 4- 4, 343. 36- 

1918 ^ 5,  596. 48 

1919 4, 175. 43 

1920 , 4. 643.  ee 

Total 25,  414.  97 


17.  ATCHAFALAYA  RIVER,  MORGAN  CITY  TO  THE  GULF  OF  MEXICO,. 

LA. 

This  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 


General  supervision  was  carried  on  during  the  year  and  a  survey 
of  part  of  the  channel  was  made.  / 

The  ruling  depth,  mean  low  Gulf,  in  the  channel  on  June  30,  1920^ 
was  11  feet  at  about  mile  4,  mile  0  being  at  beginning  of  channel^ 

proximately  4  miles  from  the  mouth  of  the  Atchaf alaya  River. 
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The  sum  of  $12,569.19  was  expended  during  the  year  on  mamte- 
nance,  as  follows: 

Dredging  (outstanding  liabilities  at  end  of  previous  fiscal  year) $10, 831. 57 

Pro  rata  share  of  alterations  on  U.  S.  steamer  Denison 1, 102. 96 

Survey  of  channel 302. 69 

Supervision  and  office  expenses 331.97 

Total 12,  569. 19 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  25.  1910 $540. 000 

Oct.  2.  1914  (allotted  Oct.  7, 1914) 10, 000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 20,(X)0 

July  27,  1916 50,000 

Aug.  8,  1917 20,  OOO 

Mar.  2,  1919 80, 000 

Total 670, 000 


WATERWAY  FROM  THE  MISSISSIPPI  RIVER  TO  THE  SABINE  RIVER, 

LA.    (GROUP  D.) 

la  INTRACOASTAL    WATERWAY,     MISSISSIPPI     RIVER     TO     BAYOU 

TEOHE,  LA.    (Dl.) 

This  work  is  under  the  charge  of  Mr.  John  M.  G.  Watt,  assistant 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Surveys  of  possible  routes  for  the  artifical  portion  of  this  water- 
way between  Bayous  Terrebonne  and  Black  were  made  August  to 
October,  1919,  and  Route  B,  leaving  Bayou  Terrebonne  a  little  below 
the  corporate  limits  of  the  town  of  Houma,  was  approved  Mav  8, 
1920.  Deeds  for  right  of  way  over  Route  B  are  being  securea  by 
local  interests. 

Commencement  of  excavation  of  the  5  by  40  foot  channel  in  Bayou 
Black  was  authorized  February  6,  1920,  and  the  U.  S.  dredge  Gros- 
setete  began  work  on  Februan^  20,  1920,  at  the  junction  of  Bayou 
Tigre  with  Bayou  Black  at  Gibson,  La. 

At  the  end  of  the  fiscal  year,  a  total  length  of  40,785  feet  of  channel 
had  been  excavated,  involving  the  removal  of  938  snags  and  other 
obstructions,  at  a  cost  of  96.48  cents  each,  and  106,422  cubic  yards  of 
mud,  sand,  and  clay,  at  a  cost  of  8.5  cents  per  cubic  yard,  a  total  cost 
of  $9,975.15.  Practically  the  whole  of  the  material  excavated  was 
deposited  along  the  right  bank.  The  road  along  the  left  bank  is  very 
close  to  the  water's  edge  and  is  to  be  hard  surfaced ;  as  it  is  not  prac- 
ticable to  relocate  it  farther  backj  an  understanding  was  reached  with 
the  parish  authorities  that  as  little  material  as  possible  should  be 
placed  on  this  left  bank. 
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The  sum  of  $13,713.80  was  expended  during  the  year  on  new  work, 
as  follows : 

Surveys _y $1.  395. 44 

Dredging  by  U.  S.  dretlge  Grossetete 9,070.22 

Snagging  by  U.  S.  dredge  Grossctetc 904.93 

Supervision  and  office  expenses 1,  721.  59 

Miscellaneous 61^.62 

Total 13, 713. 80 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Mar.  2,  1919 $100,000 


19.  INTRACOASTAL  WATEUWAY,  FRANKLIN  TO  MBRMENTAU, 

LA.     (D2.) 

This  work  is  under  the  charge  of  Mr.  John  M.  G.  Watt,  assistant 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Teche-Vernulion  section, — ^This  section  is  about  48  miles  long. 

Suit  for  condemnation  of  the  Hanson  Canal  was  filed  on  June  11, 
1920,  in  the  United  States  district  court  at  New  Orleans,  La.,  and 
July  19, 1920,  has  been  set  as  the  date  of  hearing. 

Vermilion-Mermentau  section, — This  section  is  about  45  miles  long. 

General  supervision  of  this  section  was  carried  on. 

The  sum  of  $7,468.14,  which  includes  receipts  from  sales,  etc., 
amounting  to  $127.75,  was  expended  on  maintenance,  as  follows : 

Dredging  by  U.  S.  dredge  Delatour  (outstanding  liabilities  incurred 

during  the  fiscal  year  1919) $1,292.40 

Pro  rata  share  of  repairs  to  dredge  Delatour 5,  735. 89 

Supervision   and  office  expenses 439.85 

Total 7, 468. 14 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Mar.  2.  1907 .- $89,292 

May  27,  1908 100.000 

Mar.  4,  1909 100,000 

June  25,  1910 12,  500 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 5,000 

July  27,  1916 10,000 

Aug.  8,  1917  (allotted  Sept.  6,  1917) 7.000 

Total  of  appropriations 323,792 

Receipts  from  sales,  etc.,  $1,409.29. 
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20.    INTRACOASTAL   WATERWAY,   VERMILION   KIVEU   TO    SCHOONER 

BAYOU,   LA.     (D3.) 

This  work  is  under  the  charge  of  Mr.  John  M.  G.  Watt,  assistant 
engineer. 

OPERATIONS   DURING  THE   FISCAL  YEAR. 

No  dredging  will  be  done  until  the  rights  of  way  are  secured. 
Local  interests  are  working  to  obtain  right  of  way  deeds,  and  the 
passage  of  a  law  authorizing  the  State  of  Louisiana  to  donate  a  cer< 
tain  tract  of  State  land  through  which  this  cut-oflP  will  pass.  There 
were  no  expenditures  during  the  fiscal  year. 

CONTRACTS   IN   FORCE. 

None. 


APPROPRIATIONS. 
March  2, 1919 $37,500.00 


21.  liVTUACOASTAL    WATERWAY,    MERMENTAU    RIVER    TO     SABINE 
RIVER,  LA.  AND  TEX.     (D4.) 

This  work  is  under  the  charge  of  Mr.  John  M.  G,  Watt,  assistant 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

MennentaU'Calcaaieu  section. — ^This  section  is  about  37.6  miles 
lon^.  The  center  line  of  the  canal  and  the  boundary  lines  of  the 
United  States  right  of  way  were  staked  out  for  a  distance  through 
which  it  was  assumed  probable  that  excavation  could  be  made  with 
the  funds  available. 

Bids  for  dredging  a  portion  of  this  section,  5  feet  deep  at  mean 
low  Gulf  and  40  feet  wide  on  bottom,  were  opened  October  22,  1919, 
but  were  rejected,  and  new  bids  opened  January  29, 1920.  This  work 
was  awarded  to  the  Lake  Arthur  Dredging  Co.,  of  Beaumont,  Tex., 
at  12  cents  per  cubic  yard,  and  contract  was  entered  into  under  date 
of  February  24,  1920,  and  approved  by  the  Chief  of  Engineers  on 
March  17,  1920. 

Work  was  begim  by  the  contractors  at  the  eastern  end  on  May  17, 
1920,  and  at  the  western  end  on  June  29, 1920.  Up  to  the  close  of  the 
fiscal  year  a  total  length  of  4,000  feet  of  canal,  all  at  the  eastern  end. 
had  been  completed,  involving  the  removal  of  50,334  cubic  yards  oi 
material. 

Calcasieu-Sabine  section, — ^This  section  is  24.5  miles  long.  There 
were  no  operations  during  the  fiscal  year,  except  general  supervision 
of  the  section. 
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During  the  fiscal  year  there  was  expanded  $27,373.40  (Government 
funds)  and  $22.13  (contributed  funds),  a  total  of  $27,395.63,  as 
follows : 

Dredging  by  contract  ( Mermen tau-Caleusieu  section) $1,091.34 

Surveys  ( Mermen tau-Calcasieu  section) 6,624.24 

Miscellaneous  (Mermen tau-Calcasieu  section) 752.34 

Supervision  and  office  expenses  (Mermen tau-Calcasieu  section) 1,941.07 

Dredging  by  U.  S.  dredge  San  Jacinto  (rental,  outstanding  liabilities 

from  1918-19)   (Calcasieu-Sabine  section) 16,257.06 

Supervision  and  office  expenses  (Calcasieu-Sabine  section) 729.48 

Total 27,  895. 53 

CONTRACTS    IN   FORCE. 

Contractor:  Lake  Arthur  Dredging  Co.,  Beaumont,  Tex. 
Work:  Dredging  part  of  intracoastal  waterway  from  the  Mer- 
mentau  River  to  the  Calcasieu  River. 

Amount  of  contract :  Approximately  1,083,000  cubic  yards. 

Unit  cost :  12  cents  per  cubic  yard. 

Date  of  contract :  February  24,  1920. 

Date  of  approval :  March  17,  1920. 

Date  fixed  for  beginning:  May  21,  1920. 

Date  fixed  for  completion:  November  23,  1921. 

Percentage  of  completion :  Five. 


APPROPRIATIONS. 


UNITED    STATF:.S    FUNDS. 


June  25,  1910 $100,000.00 

July  25,  1912 100,000.00 

Mar.  4,  1913 190.000.00 

Mar.  4.  1915  (allotted  Apr.  2,  1915) 6,000.00 

July  27,  1916 10,000.00 

Aug.  8,  1917  (allotted  Sept.  6,  1917) 230,000.00 

Total •_ 635,000.00 

CONTRIBUTED    FUNDS. 

Amount  contributed  in  1915 $15,000.00 

Amount  contributed  in  1918 30,000.00 

Amount  contributed  in  1919 90,000.00 

135,000.00 

Amount  retunu»d  to  contributing:  lnten*sis 1,733.03 

133.266.97 

Grand    total 768,  266.  97 

lUveipts  from  sales,  etc.,  $36.25. 


22.  OPEUATIN(4  AND  (MRE  OF  SCHOONER  BAYOU  LOOK,  LA. 

This  work,  which  is  a  part  of  the  intracoastal  waterway  from 
Franklin  to  Mermentau,  La.,  is  under  the  charge  of  Mr.  John  M.  G. 
Watt,  assistant  engineer,  and  under  the  local  charge  of  Mr.  F.  W. 
Chapman,  lockmaster. 
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Operation  of  lock.— The  operation  of  the  look  throughout  the  year 
has  been  satisfactory.  Bepan  operating  gates  on  May  10,  1920,  to 
prevent  salt  water  flowing  into  White  Lake.  Owing  to  the  unusual 
amount  of  rainfall,  these  gates  were  again  lowered  June  7,  1920. 
There  were  1,447  lockages  during  the  year. 

Lock,  dofn^  and  (grounds, — Placed  fenders :  repaired  gage.  Cleaned 
and  painted  lock  irons,  machinery,  winches,  lamp-posts,  etc.  White- 
washed lock  walls.  Hauled  diit  and  filled  in  part  of  reservation 
and  leveled  fill  previously  placed  by  I^.  S.  dreii^e  IJelatour.  Kepaired 
flagpole.  Repaired  fence  and  sidewalks.  Built  220  feet  of  new 
fence,  with  two  gates.  Repaired  walk  way  on  south  bank  and 
rebuilt  walk  way  on  north  bank.  Rebuilt  sidewalks  to  dwelling. 
Made  plank  walk  around  gasoline  tank.  The  machinery'  and  groimds 
were  maintained  in  good  (*ondition. 

Lock  buildings. — Cleaned  storehouse  and  repaired  floor.  Cleaned 
all  dwelling  houses  inside  and  outside,  and  painted  interior  of  lock 
master's  dwelling.  Painted  exterior  of  lo(»knian's  dwelling.  Made 
minor  repairs  to  all  buildings. 

Floating  j>lant. — Launch  Calvmie^i:  ScrajKid  and  painted  hull  and 
painted  cabin;  made  and  installed  new  rudder,  and  calked  where 
necessary. 

Ga^e  records. — ^The  maximum  and  mininunn  differences  between 
the  water  level  at  the  White  Lake  (or  west)  end  of  the  lock  and 
that  at  the  Vermilion  Bay  (or  east)  end  are  shown  in  the  following 
table : 


Maximum. 

I>8tC. 

White       Vwmllion 
Lake.             Bay. 

1919. 
JuJv 

1.8                1.7 

Mintnunn^. 


Augim 

S^tember 

October 

NoTwnber 

D*wmher 

1920. 

January 

February 

Mareh..:. 

r:::;:::::::::: 

Jnne 


1.7 
3.7 
%h 
2.H 
1.9 


2.2 
1.4 
2.5 
2.5 
2.5 
2.3 


;<.9 

2.4 
2.7 
l.s 


1.2 
2.4  ' 


3,5  I 
2.2  i 


.1 
.2 
.1 
.0 
-1.0 

.1 


.2 

.1  ' 
-1.1 
-1.4 

.9 

.9  , 


DiiTorMKT. 

vermiuon 
Bay. 

DUTercnce. 

0.1 

1 
n.s 

0.7 

0.1 

—  .  1 

.2 

.0 

.2 

•—  .  2 

.S 

.7 

.1 

1.0 

.9 

.1 

1.2  . 

1.0 

.2 

.2 

.0 

.2 

•0  , 

.0  ; 

-  .h  1 
-l.fi 
.2 

.9  1 


.2 

.1 

-.3 

.2 

.7 


OOKTRAOTS  IN  FORGE. 

None. 
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EXPENDITURES. 

During  the  fiscal  year  there  was  expended  $5,423.21  for  operating 
and  care,  as  follows : 

(o)  Salaries  and  wages  for  regular  liire<l  force $3,023.82 

(6)  Miscellaneous  repairs  and  services 560.05 

(0)  Miscellaneous  repairs  to  lock,  dam,  buildings,  etc 910.37 

(d)  Repairs  to  spillway  dam 275.49 

(c)  Contingencies 644. 48 


Total 5,423.21 

Amount  expended  under  allotments,  act  of  March  3, 1909  : 


Fiscal  year — 

1913 $774.  42 

1914 2,836.54 

1915 2,626.19 

1016 5, 715. 40 

1917 -  3,418.00 


Fiscal  year — 

1918 $6,675.54 

1919 10, 613. 80 

1920 5,423.21 


Total 38,083.10 


BAYOi:  VKKMILION,  MEUMENTAU  IlIVEll,  BAYOUS  NEZPIQUE,  QUEUK 
I>K  TOKTIE,  PI^VQI^EMINE  BRULE,  DES  0ANNT3S,  AND  CAIX^ASIRU 
RIVER  AND  PASS.  I.A.      (GROUP  E.) 

23.  BAYOU  VERMILION,  LA.      (El.) 

This  work  is  under  the  charge  of  Mr.  John  M.  G.  Watt,  assistant 
engineer. 

OPEKATU)N8  DIKINCJ  THE   FISCAL  Y'EAR. 

The  U.  S.  dredge  Grossetete  and  attendant  jjlant  worked  on  this 
improvement  from  July  1  to  20,  1919,  on  which  latter  date  work 
was  suspended,  owing  to  lack  of  funds,  and  completed  1,680  feet 
of  channel  40  feet  in  bottom  width  and  5  feet  deep  at  mean  low  Gulf 
level,  up  to  mile  48.06,  mile  0  being  at  mouth  of  stream.  There  were 
removed  8,818  cubic  jrards  of  mud  and  clay,  at  a  cost  of  $1,660.10, 
or  18.83  cents  per  cuoic  vard,  and  173  snags,  6  stumps,  32  logs,  and 
142  trees,  at  a  cost  of  $518.50,  or  $1.47  per  obstruction.  General 
supervision  of  the  stream  was  continued. 

The  sum  of  $5,499.14  was  expended  during  the  year  for  mainte- 
nance, as  follows: 

Dredging  by  U.  S.  dredge  Grossetete  (including  outstanding  liaWlltu»s 

inc'urnHl  during  fiscal  year  1919) .$4,  SS7. 14 

Snagging  by  U.  S.  dredge  Grossetetr 518.  50 

Supervision  and  office  expenses 93.50 

Total 5, 499. 14 

There  was  received  $1,026.93  as  reimbursement  from  the  St.  Louis, 
Mo.,  district  for  preparation  of  U.  S.  dredge  H.  S.  Taber  for  transfer 
to  that  district,  which  is  not  included  in  the  amount  expended  during 
the  fiscal  year. 

OONTRAOTfl  IN  FORCE. 

None. 
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APPROPRIATIONS. 


Previous  project  (sih»  II.  Doc  1491,  63tl  Cong.,  3d  sess,,  p.  570) ,$9, 900. 00 

Present  project: 

July  13,  1892 $7,500.00 

Aug.   18,  1894 5,000.00 

June  3.  1896 1,000.00 

Mar.  3,  1899 2,500.00 

June  13,  1902  (allottetl  July  16,  1902) 9,000.00 

June  13,  1902  (allotted  Dec.  31,  1903) 200.00 

Mar.  3,  1905  (allotted  May  23,  1905) 1,000.00 

Mar.  3.  1905  (allotted  Apr.  23,  1912) 3,000.00 

Mar.  2,  1907  (allotted  Apr.  3,  1907) 7,000.00 

Mar.  2,  1907  (allotted  Jan.  8,  1910) 5,000.00 

Mar.  2,  1907  (allotted  May  7,  1910) 4,970.59 

Mar.  3,  1900  (allotted  Mar.  27,  1909) 2,500.00 

Mar.  3,  1909  (allotteil  May  7,  1910) 29.41 

June  25,  1910  (allotted  July  23,  1910) 3. 000. 00 

July  25,  1912  (allotted  Sept.  26,  1912) 500.00 

Mar.  4,  1913  (allotted  May  7,  1913) 3,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 2,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1916) 2,000.00 

July  27,  1916  (allotted  Aug.  16,  1916) 5,000.00 

Aug.  8,  1917 41,000.00 

105,200.00 

Tot^l  of  appropriations 115,100.00 

Apr.  3  and  Nov.  11, 1919,  amount  tran.sferreil  to  allot- 
ment for  "Bayou  Plaquemlne  Brul^,  La.'' 1,8(K).  iK) 

May  15,  1919,  amount  transferred  to  a  Hot  merit  for 

•Calcasieu  River  and  Pass,  f-a." 2,(X30.00 

3, 800.  00 

Net  total  of  appropriations 111,300.00 


24.  MERMENTAU  KIVEK,  BAYOU  NKZPIQUK,  AND  BAVOU  DES  CANNES, 

LA.   (E2.) 

This  work  is  under  the  charge  of  Mr.  John  M.  G.  Watt,  assistant 
engineer. 

OPERATroXS  DLJIUNG  THE   FISCAL  YEAK. 

General  supervision  of  the  stream  was  carried  on. 

The  sum  of  $444.93  was  expended  on  maintenance,  for  supervision, 
and  office  expenses. 

There  was  received  $145.46  as  reimbursement  from  the  St.  Ijouis, 
Mo.,  district  for  preparation  of  U.  S.  dredge  Z7.  S,  Taher  for 
transfer  to  that  district,  which  is  not  included  in  the  amount  ex- 
pended during  the  fiscal  year. 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

July  13,  1892 $7,500.00 

Aug.  18,  1894 5. 000.  00 

June  3,  1896 5,000.00 

Mar.  3,  1899 . 6,115.25 

June  13,  1902 2,500.00 

Mar.  3,  1905  (allotted  May  23,  1905) 2,000.00 

Mar.  2,  1907  (allotted  Apr.  5,  1907) 18,000.00 

Mar.  3,  1909  (allotted  Mar.  27,  1909) *227.05 

June  25,  1910  (allotted  July  23,  1910) 2,000.00 

.Tuly  25,  1912  (allotted  Sept.  26,  1912) •_ 500.  00 

Mar.  4, 1913  (allotted  May  7,  1913) 2,000.  00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 1,000.00 

Mar.  4.  1915  (allotted  Apr.  2,  1915) 3,000.00 

.Tuly  27,  1916  (allotted  Aug.  16,  1916) 6,000.00 

Au^.  8,  1917  (allottetl  Sept.  8,  1917) 3,000.00 

Total  of  appropriations 63,842.80 

Dec.  31,  1903,  amount  transferred  to  allotment  for  **  Im- 
proving channel,  bay,  and  passes  of  Bayou  Vermilion, 
La." $200.00 

Jan.  8  and  May  7,  1910,  amount  transferred  to  allotment 
for  "  Improving  channel,  bay.  and  passes  of  Bayou  Ver- 
milion,   La." 10,000.00 

Aug.  3,  1911,  amount  transferred  to  allotment  for  "Im- 
proving Bayou  Plaquemine  Brul6,  La." 2.(X)0.00 

May  15, 1919,  amount  transferred  to  allotment,  "  C>alcasieu 

River  and  Pass" 3,000.00 

15,200.00 

Net  total 48, 642. 30 

Receipts  from  sales,  etc.,  $0.75. 


25.  BAYOU  QUKUE  DE  TOUTUE,  LA.   (E3). 

This  work  is  under  the  charge  of  Mr.  John  M.  G.  Watt,  assistant 
en/nrineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Papers  in  connection  with  the  deeds  for  the  10  cutoffs  were  sent 
to  the  United  States  district  attorney  on  November  8, 1919,  and  were 
returned  by  him  on  May  1, 1920,  to  local  interests  for  completion  of 
certain  data.  At  the  end  of  the  fiscal  year  these  i>apers  were  still  in 
the  hands  of  those  local  interests.  General  supervision  of  the  stream 
was  carried  on.  The  sum  of  15  cents  was  expended  during  the  fiscal 
year  for  blue  print. 

CONTRACTS  IN   FORCE. 

None. 


1  AUotment  of  $1,600,  of  which  |1,272.95  was  returned  to  Treasury  to  credit  of  appro- 
priation. 
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APPROPRIATIONS. 


July  25,  1912 $25. 000 

Mar.  4,  1913 _- 1,000 

July  27,  1916 8,000 

Total 29,000 


26.  BAYOr  PLAQUEMINE  BRULK,  LA.     (E4.) 

This  work  is  under  the  charjre  of  Mr.  John  M.  G.  Watt,  assistant 
en^rineer. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

General  supervision  of  the  stream  was  carried  on.    There  were  no 
expenditures  during:  the  fiscal  year. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  25, 1910  (allotted  .July  23,  1910) S5,000 

June  25, 1910  (allotted  Aug.  8, 1911) : 2,000 

June  25,  1910  (allotted  Aug.  3,  1911) 1,000 

June  25,  1910  (allotted  Nov.  11,  1911) 800 

July  25,  1912  (allotted  Sept.  26, 1912) 4,000 

Mar.  4, 1913  (allotted  May  7, 1913) 11,200 

Oct.  2, 1914  (allotted  Oct.  7, 1914) 9,000 

Mar.  4,  1915  (allotted  Apr.  2, 1915) 3,000 

July  27,  1916 2,000 

Aug.  8,  1917  (allotted  S^t.  8,  1917) 2,000 

Mar.  2,  1919  (allotted  Mar.  12,  1919) 2,000 

Total  of  appropriations 42,000 

Uecoipts  from  sales,  etc.,  $47.20. 


27.  (ULCASIEU  RIVER  AND  PASS,  LA.     (E5.) 

This  work  is  under  the  charp:e  of  Mr.  John  M.  G.  Watt,  assistant 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

General  supervision  of  the  stream  was  carried  on.  A  survey  was 
made  November  19,  1919,  to  February  10,  1920,  of  Calcasieu  River 
from  the  waterworks  at  the  city  of  iJake  Charles  to  the  eastern  end 
of  the  Calcasieu  to  Sabine  section  of  the  Intracoastal  Waterway, 
with  a  view  to  obtaining  a  greater  depth  of  water  from  this  city 
to  the  Gulf  of  Mexico.  Report  on  this  survey  was  made  under 
date  of  March  18, 1920. 
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The  sum  of  $4,416.86  was  expended  for  maintenance  as  follows: 

Dredjflng  by  U.  S.  dredge  if.  S.  Tabcr  (including  outstanding  lia- 
bilities incurred  during  fiscal  year  1919) $4,076.70 

Sui)ervi.sIon  and  office  expenses 841.16 

Total 4. 416.  86 

There  was  received  $3,378.79  as  reimbursement  from  the  St.  Louis, 
Mo.,  District  for  preparation  of  U.  S.  dredge  H.  S.  Taher  for  trans- 
fer to  that  district,  which  is  not  included  in  the  amount  expended 
(luring:  the  fiscal  year. 

CX)NTRACT8   IN   FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  (53d  Cong.,  3d  sess.,  p.  417)  __  ,*^50, 500.  00 
Present  project : 

Sept.  19,  1890 $75,000.00 

.July  13,  1892 100. 000.  OO 

Aug.  18,  1894 90,000.00 

June  3,  1896 80,000.00 

Mar.  3,  1899 35,000.00 

June  13.  1902 75,000.00 

Mar.  3.  1905 100.000.00 

Mar.  2,  1907  (allotted  Apr.  2.  1907) 25, 000. 00 

Mar.  3,  1909  (allotted  from  appropriation  **  Preser- 
vation   and   maintenance   of   river    and   harbor 

works") 8.000.00 

June  25,  1910 5,000.00 

Mar.  4, 1915  (allotted  from  appropriation  for  "Main- 
tenance and  Improvement  of  existing  river  and 

harbor  works") 3,000.00 

July  27,  1916 2.500.00 

Aug.  8,  1917  (allotted  Sept  8.  1917) 5,000.00 

Aug.  8,  1917  (allotted  May  15,  1919) 5,000.00 

July  18,  1918  (allotted  Aug.  10.  1918) 5.000.00 

Mar.  2,  1919  (aUotted  Apr.  12,  1919) 5,000.00 

618. 500. 00 

Total  of  appropriations 675,000.00 

Total  amount  reverted  to  surplus  fimd  of  Treasury 8,076. 55 

Net  total  of  appropriations 666,923.45 

Receipts  from  sales,  etc.,  $3.25. 


28.  REMOVING  THK  WATER  HYACINTH,  LOUISIANA. 

This  work  is  under  the  charge  of  Mr.  O.  O.  Melancon,  junior 
engineer. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  steamer  Hyacinth  and  the  U.  S.  barge  Oheiie  operated 
on  various  streams  in  southern  Louisiana  where  the  growth  of  the 
water  hyacinth  threatened  to  obstruct  navigation. 
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6'.  >S'.  steamer  ''Hyacinth,'^- — This  boat  sprayed  1,777,590  square 
yards  of  hyacinths  on  the  following  streams:  Bayou  Barataria, 
Bayou  Black,  Bayou  Teche,  Bayou  Des  AUemands,  Bayou  Chev- 
reuil,  Grand  Bayou,  Ponchatoula  River,  and  Natalbany  River. 

In  spraying  operations  9,831  pounds  of  arsenic,  at  a  cost  of 
$1,177.84,  and  9,803  pounds  of  soda,  at  a  cost  of  $269,  were  used 
in  making  163,259  gallons  of  solution.  The  salaiy  of  the  crew  was 
$7,399.71,  and  the  cost  of  fuel  oil  and  miscellaneous  supplies  was 
^^l^^-'^-  Minor  repairs  were  made  to  the  hull  and  machinerv  at 
a  cost  of  $750.53,  making  the  total  cost  of  operating  the  boat 
$10,305.68. 

U.  S.  harge  *'  ('hene,^^ — This  boat,  towed  by  the  U.  8.  launch  Mer- 
mentau^  sprayed  2,413,700  square  yards  of  hyacinths  on  Bayou 
Black,  Bayou  Boeuf,  Bayou  Chevreuil,  Bayou  Des  AUemands,  Bayou 
Little  Caillou,  Bayou  Grand  Caillou,  Bayou  Terrebonne,  and  Bayou 
Teche.  This  plant  was  tied  up  at  Keystone  I^ock  on  December  1, 
1919,  and  resumed  work  on  June  1,  1920. 

In  spraying  operations  15,419  pounds  of  arsenic,  at  a  cost  of 
$1,965.13,  and  21,729  pounds  of  soda,  at  a  cost  of  $562.51,  were  used 
in  making  241,370  gallons  of  solution.  The  salary  of  the  crew  was 
$2,206.21,  and  the  cost  of  fuel  oil  and  miscellaneous  supplies  was 
$2,057.38.  Repairs  were  made  to  boiler  and  pipes  on  barge  at 
a  cost  of  $258.19,  making  the  total  cost  of  'operating  the  barge 
$4,521.78. 

U ,  S.  steadier  '*  Denisan.^^ — ^Alterations  and  repairs  were  made  to 
this  boat  as  follows :  System  for  burning  fuel  oil  was  installed ;  tanks 
for  mixing  spray  solution  and  pump  for  spraying  water  hyacinths 
were  installed;  renewed  smokestacks,  and  made  minor  repairs  to 
wheel  and  cabin.  The  pro  rata  cost  of  this  work  chargeable  to  this 
appropriation  was  $2,008.36. 

United  States  booms  were  maintained  and  operated  in  conjunc- 
tion with  parish  authorities  and  local  interests  in  upper  Vermilion 
River,  Lake  Palourde,  Bayou  Des  Allemands,  Bayou  Long  (Flat 
Lake),  Bayou  Black  to  Gioson,  La.,  Bayou  Chene,  Bayou  CScodrie, 
Lake  Des  Allemands,  Bayou  Le  Bleu,  and  in  other  streams,  thereby 
keeping  the  hyacinths  from  spreading  into  navigable  waterways. 
Salaries  of  boom  tenders  amounted  to  $523.13. 

The  sum  of  $18,066.38  was  expended  for  maintenance  during  the 
year,  as  follows : 

Operation  of  U.  S.  steamer  Uyacinth $10,305.08 

Operation  of  U.  S.  barge  Chene 4,521.78 

Pro  rata  share,  alterations  to  U.  S.  steamer  Denison 2,008.36 

Salaries  of  boom  tenders 523.18 

Supervision  and  office  exi)enses 707.43 

Total 18,  0(50  38 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Mar.  3,  1899 I _-  ^36.000 

June  13,  1902  (allotted  Aug.  9,  1902) 18,000 

Juuel3,  1902  (allotted  Sept.  26,  1902) 1,480 

June  13,  1902  (allotted  I>ec.  4,  1903) 500 

Apr.  28, 1904  (allotted  June  4,  1904) 15,000 

Mar.  3,  1905 40.000 

Mar.  2, 1907  (allotted  Apr.  6,  1907) 10,000 

Mar.  2, 1907  (allotted  Feb.  24, 1909) 5,000 

Mar.  3, 1909  (allotted  Mar.  26.  1909) 20,000 

June  25,  1910 20,000 

Feb.  27,  1911 20,000 

Mar.  4,  1913 15,000 

Oct.  2, 1914  (allotted  Oct.  21,  1914) 12,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 20,000 

July  27,  1916 20,000 

Aug.  8,  1917 20,000 

July  18,  1918 20,©00 

Mar.  2,  1919 . 30, 000 

June  5,  1920  (allotted!  June  15,  1920) 30,000 


Total  of  appropriations 352,980 

Amount  withdrawn  and  allotted  to  Buffalo  Bayou,  Tex $500 

Amount  withdrawn  and  allotted  to  Mobile  (Ala.)  district 2,700 

3,200 


Net  total  of  appropriations ^_- 349, 780 

Receipts  from  sales,  etc.,  $1,928.35. 
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improvkmp:nt  of  iuvkus  and  haubous  in  the  (;alvkst<)X,  tex  , 

distuiot. 


REPORT  OF  MAJ.  L.  M.  ADAMS,  CORPS  OF  KyOfNKFRS,  DISTRICT 

ENGINEER. 


IMPROMCMKNTS. 


rHie  lettera  and  figure*  In  parentheMs  indicate  the  group  and  the  numerical  order  in  tlie 
— ~~  to  which  the  respectir^  ImproTementn  belong  for  purpoRcs  of  appropriation.] 


Harbor,      Tex. 
Channel,      Tex. 


n 


5. 


«.  Kast 


8. 
9. 


Galveston 

(Al)_ 

Oalveston 

(A2) 
Ctiaiinel      from      Galveston 
BLarbor     to    Texas     City, 
Tex.   (A8) 
Channel    to    Port    Bolivar, 

Tex.    (A4) 
Houston  Ship  Channel,  Tex. 

(A5) 

Bay    Bayou     (Hanna 

Reef),  Tex.  (Bl) 

Doable  Bayou,  Tex.  (B2)-_- 
Anahuac  Channel,  Tex.(B3). 
Mouth  of  Trinity  River,  Tex. 

fB4) 

Turtle  Bayou,  Tex.  (B5)  — 

11.  Cedar  Bayou,  Tex.  (B6) 

12.  Clear  Creek,  Tex.   (B7) 

Dickinson  Bayou,  Tex.  (B8)_ 

14.  Chocolate  Bayou,  Tex.  (B9)  - 

15.  Bastrop  Bayou,  Tex.  (BIO). 
Oyster  Creek,  Tex.  (Bll)-_- 
West    Galveston    Bay    and 

Brazos  River  Canal,  Tex. 
(Cl> 

Channel  Between  Brazos 
River  and  Matagorda  Bay, 
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Channel  from  Pass  Cavallo 
to  Port  Lavaca,  Tex.  (C4)_ 
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to  Aransas  Pass,  Tex.  (C5> 
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22.  Channel  from  Aransas  I'msh 

to  Corpus  Christi,  Tex. 
(C6) 2481 

23.  Freeport  Harbor,  Tex 2481 

24.  Brazos  River,  Tex.,  from  Ve- 

lasco  to  Old  Washington..    2483 
26.  Port  Aransas,  Tex 2488 

26.  Brazos  Island  Harbor,  Tex ..    2485 

27.  Flood  protection  at  Browns- 

ville, Tex 2485 

25.  Harbor  at  Sabine  Pass  and 

Port  Arthur  Canal,  Tex. 
(Dl) 2436 

21).  Sahine-Neches  Canal,  includ- 
ing Sabine  River  to  Orange 
and  Xeches  River  to  Beau- 
mont, Tex.   (D2) 2437 

»),  .Johnsons  Bayou,  lia.  (D3)_  .     2440 

31.  Trinity  River,  Tex 2441 

32.  0[)erating  and  care  of  locks 

and  (lams,   Trinity  River. 

Tex 2442 

:i:\.  Hrazos  River,  Tex.,  from  Ohl 

Washington  to  Waco 2442 

V>4.  Ojieratlng  and  care  of  locks 
and  dams,  Brazos  River, 
Tex 244.*^ 

.Vv  Red  River  from  Fulton,  Ark., 
to  mouth  of  Washita 
River,  Okla.  (El) 2444 

36.  Sulphur    River,     Tex.     and 

Ark.    (E2) 244.'» 

o7.  Cypress  Bayou  and  Water- 
way between  Jefferson, 
Tex.,  and  Shreveport.  La. 
(K3) 2445 


FOa  DESCRIITION   OF    IMPROVKMKXTS   IN    THIS   OlSTKICT.    SKK   PVGKS    IO|s-n::ti. 


GALVESTON  HARBOK,  (iALVESTON  (^HANNEL,  PORT  BOLIVAR  CHAN- 
NEL, TEXAS  (^TY  (niANNEL.  AND  HOUSTON  SHIP  CHANNEL,  TEX. 
<GROrP  A. ) 

1.  (JALVESTON  IL\RBOR,  TEX.      (Al.) 

OPKKATIONS  Dl  mxr,  THK  lIHf^Mi  YKAR. 

No  work  on  tlie  jetties  was  i>erformed  during  the  fiscal  year.     The 
U.  S.  seagoing  dredge  OalveRfon  v/orked  from  July  1, 1919,  to  March 

?4ia 
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15, 1920,  and  from  June  1, 1920,  to  the  end  of  the  fiscal  year,  excavat- 
ing 1,155,705  cubic  yards  of  material  at  a  cost  of  $101,904.13,  or  8.8 
cents  per  cubic  yard. 

Tlie  total  cost  of  the  work  for  tlie  year  was  $122,520.99,  including 
surveys,  repair  and  upkeep  of  dredges,  tugs,  and  launches,  etc. 

As  determined  by  a  survey  made  June,  1920,  there  is  a  navigable- 
channel  midway  between  the  jetties  outside  with  a  least  depth  of 
33f  feet  at  mean  low  tide  and  a  least  width  of  400  feet,  while  the- 
inside  channel  shows  a  ruling  depth  of  88J  feet  at  mean  low  tide  and 
a  least  width  of  about  250  feet. 

CONTRACTS  IN  FOR(^K. 

None. 


APPROPRIATIONS. 

For  previous  pr(»j*H*ts  (acts  of  July  11,  1870,  to  June  30,  1900,  In- 
clusive; see  H.  Doc.  No.  1491,  6;^cl  Cong.,  3d  scps.,  p.  450) 19,728,000 

Transferred  to  Galveston  Cliannel  (a<t  ^\^U'.  3,  190.1>_.  50,000 


Existing  project : 

Mar.  2,  1907_--      __         .      .    -_   $300,000 

May  27,  1908 630,000 

Mar.  3,  li)09  (allotted  Mar.  27,  1909) .- . 2(X),000 

Mar.  3,  1909  (allottwl  Mar.  2o,.1909) 25,000 

Mar.  4,  1909 70,000 

June  25,  1910 '250,000 

Feb.  27,  1911 155,000 

July  25,  1912 75,000 

Oct.  2.  1914  (allotted  Oct.  7,  1914)___^ 25,000 

July  27,  1916 325,000 

Auff.  8,  1917 50,000 

Mar.  2,  1919 18,000 


9.678,000' 


2, 123, 000- 

Total  of  appropriations _.      . 11,801,000' 

Receipts  from  sales,  etc.,  $150,694.49. 


2.  fJALVESTOX  (^ANNEL,  TEX.     (A2.) 
UPKKATIONS  1)1  in  NO  THK  FISC-AI.  YKAK. 

Channel  con^stniction. — Durin«y  the  fiscal  year  272,911  cubic  yards 
of  material  were  removed  in  the  maintenance  of  the  channel.  During 
the  months  of  November  and  December,  1910,  and  January,  1020,. 
the  dred«^e  Sam  HonMon  removed  217,000  cubic  yards  from  the  chan- 
nel between  Fort  Point  and  Pier  5,  depositing  the  material  at  the 
sea  wall,  filling  up  the  scour  caused  by  the  hurricane  of  September 
13-14,  1919.  During  the  month  of  March,  1920,  the  drecfge  Coh 
A,  M.  Miller  removed  a  mud  lump  which  had  formed  in  the  channel 

»  Appropriation  of  $350,000.  of  whirh  $100,000  was  dlvortod  to  Oalvoston  rhnnnol. 
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off  I^ier  4:1,  dredging  55,911  cubic  yards,  which  were  deposited  on 
Pelican  Dike.  The  total  cost  of  dredging  operations  was  $22,642.18, 
or  8.4  cents  per  cubic  yard,  and  the  cost  of  surveys,  repair  and  up- 
keep of  dredges,  and  other  plant,  superintendence,  office  expenses, 
^tc,  was  $96  J30.26. 

On  June  30. 1D20,  the  ruling  depth  was  28.5  feet  at  mean  low  tide; 
the  28.5- foot  channel  had  a  least  width  of  100  feet. 

Sea-iccJl  canstni€tio7u — Construction  of  the  wall  was  continued 
throughout  the  year,  but  owing  to  the  hurricane  of  September  13-14, 
HUD,  the  progress  of  construction  was  seriously  hampered  during  the 
months  of  Septeml)er,  October,  and  November,  1919.  Scouring 
causetl  by  the  hurricane  around  the  end  and  in  the  rear  of  the  foun- 
<lation  made  necessary  a  fill  of  235,600  cubic  yards,  of  which  18,600 
cubic  yards  were  placed  by  an  8-inch  centrifugal  pump  during  the 
months  of  October  and  November,  1919,  and  217,000  cubic  yards  were 
<lredffed  from  (Jalveston  Channel  by  the  dredge  Sam  Hovston  dur- 
ing the  months  of  November  and  December,  1919,  and  January,  1920. 
From  February  to  April,  1920,  a  railroad  trestle  981  feet  long  was 
I'onstruc'ted  to'  carry  the  construction  tracks  across  the  enlarged 
mouth  of  the  Atlantic  hole. 

To  June  30, 1920,  7,029  round  piles,  5,247  wood  sheet  piles,  and  843 
i^oncrete  sheet  piles  have  been  driven,  5,668  linear  feet  of  waling 
placetl,  44,780  cubic  yards  of  excavation  for  wall  completed,  and 
1(>,1S1  cubic  yards  of  excavation  for  front  riprap  protection  done; 
^6,953  cubic  yards  of  concrete  placed,  327,505  pounds  of  reinforcing 
steel  placed,  7(K)  cubic  yards  riprap  removed  from  base  of  old  wall 
and  replaced  in  front  of  new  wall,  20,067  tons  of  heavy  riprap  placed 
on  l)each  side  of  wall,  and  5,560  tons  of  light  riprap  placed  in  rear 
of  wall:  this  resulted  in  completing  5,703  linear  feet  of  wall  and 
6,611  linear  feet  of  base.  Total  cost  of  sea-wall  work  for  the  year 
was  $618,358.43,  including  superintendence,  office  expenses,  etc.,  all 
•charged  to  new  work. 

Total  cost  of  all  work  on  the  (lalveston  Channel  improvement  for 
the  fiscal  year  was  $737,730.82. 

C'ONTRACTS  IN  FORCK. 
[For  niatorinls  for  soti-wall  construction.] 

Contraetur :  DUtlinmn*  IJiue  Co.,  New  Braiinfels,  Tex. 

Amount  and  charncter  of  work :  Furnishing  and  delivering  3S,0()0  cubic  yards 
■of  broken  stone. 

Rate :  $4  i)er  cubit*  yard,  witli  corresponding  reduction  from  or  increase  over 
the  contract  unit  price  should  any  legally  authorized  increase  or  reduction  in 
freight  rates  or  terminal  charges  be  made,  provided  that  any  increase  shall 
not  continue  beyond  the  time  the  contract  should  have  been  completed,  either 
•on  the  date  originally  fixed  or  under  a  waiver  of  the  time  limit  and  duly 
authorized  allowance  of  additional  time,  without  charge  for  superintendence 
and  inspection. 

Date  of  approval :  Emergency  contract. 

Date  of  beginning  of  work :  20  days  after  date  of  receipt  of  notification  of 
signing  of  the  contract  by  the  district  engineer  (Aug.  27,  1919). 

bate  of  expiration:  200  days  after  date  of  receipt  of  notification  (Afar.  14, 
1920).     (Waived.) 

Percentage  of  completion  at  end  of  fiscal  year :  65. 
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Contractor :  Darrngh  Bros.,  Marble  Falls,  Tex. 

Amount  and  chariicter  of  work :  Furnislnnfr  and  delivorinj:  30,H00  tons  of 
heavy  riprap  stone. 

Rate :  $1.93  per  ton  of  2/)00  i)ounds. 

Date  of  approval :  Emergency  contract. 

Date  of  beginning  work:  10  dajB  after  date  of  re<*olpt  o!  notitieation  that  the 
United  States  is  prepared  to  accept  tlie  material  (Apr.  15,  1919). 

Date  of  expiration:  200  working  days  after  dat<'  of  rt^celpt  of  noiiticatioii 
(Dec.  8,  1919).     (Waived.) 

Percentage*  of  completion  at  end  of  fiscal  year :  63. 

Contractor:  Texas  Portland  Cement  Co.,  Dallas,  Tex. 

Amount  and  character  of  work:  Furnli^hlng  and  delivering  about  46,000  bar- 
rels of  Portland  cement. 

Rate :  $2.67  per  barrel,  with  corresi)ondlug  reductions  from,  or  Increase  over 
the  contract  unit  price,  should  any  legally  authorized  Increase  or  reduction  in 
freight  rates  or  terminal  charges  be  made,  provided  that  any  Increase  shall  not 
(continue  beyond  the  time  the  contract  should  have  been  completeil,  either  on  the 
date  originally  fixed,  or  under  a  waiver  of  the  time  limit  and  duly  authorized 
allowance  of  additional  time,  without  charge  for  superintendence  and  Inspec- 
tion. 

Date  of  approval :  Emergency  contract. 

Date  of  beginning  work:  20  days  after  date  of  receipt  of  notification  of  sign- 
ing of  the  contract  by  the  district  engineer  (Dec.  15,  1919). 

Date  of  expiration:  200  days  after  date  of  receipt  of  notification  (July  1» 
1920).     (Waived.) 

Percentage  of  coniphtlon  at  end  of  fiscal  year :  55. 

Contractor :  ^lerrlll,  Mllroy  &  Hoecker  Towing  Co.,  Galveston,  Tex. 

Amount  and  <'hamcter  of  work:  Furnishing  and  delivering  about  19.<X)0  cubic 
yards  of- sharp  fresh-water  sand. 

Rate:  .$1.95  per  cubic  yard,  with  corresponding  reduction  from,  or  Increase 
irver  the  contract  unit  price,  should  any  legally  authorized  increase  or  reduc- 
tion in  freight  rates  or  terminal  charges  be  made,  provided  that  any  Increase 
shall  not  continue  beyond  the  time  the  contract  should  have  been  completed* 
either  on  the  date  originally  fixed,  or  under  a  waiver  of  the  time  limit  and  duly 
authorized  allowance  of  additional  time,  without  charge  for  superintendence 
and  inspection. 

Date  of  approval :  Emergency  contract. 

Date  of  beginning  work :  20  days  after  the  date  of  receipt  of  notification  of 
signing  of  the  contract  by  the  district  engineer  (Sept  2,  1919). 

Date  of  expiration:  200  days  after  date  f)f  i-ecelpt  of  notification  (Mar.  20,. 
1920).     (Waived.) 

Percentage  of  completion  at  end  of  fiscal  year :  35. 


APPROPRTATTON8. 


UNITED    STATES    FUNDS. 


For  previous  projects   (acts  of  .June  13,  1902,  to  Mar.  3,  1909,  in- 
clusive, see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  456) $895,000 

Diverted  from  Galveston  Harbor  (act  of  Mar.  .3,  1905) 50,000 

945, 000 
Existing  project: 

.Tune  25,  5910 $250,000 

.Tune  25,  1910  (diverted  from  Galveston  Harbor) 100,000 

Feb.  27,   1911 125,000 

.Tuly  25,  1912 100,000 

Mar.  4,  1913 200,000 

Mar.  4.  1915  (allotted  Apr.  2,  1915) 100,000 

Mar.  4,  1915  (allotted  June  9,  1917) 10,000 

Mar.  4,  1915  (allotted  Julv  2,  1917) 10,000 

.Tuly  27,  1916 300,000 

Aug.  8.  1917 100,000 

.July  IS.  1018 300,000 
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Elxisting  project — Continued. 

Mar.  2,  1919 $765,000 

June  5,  1920  (allotted  June  10,  1920) 90,000 

$2, 450, 000 

Total   appropriations 3,395,000 

CONTRIHIJTED   FUNDS. 

Oontributed  by  county  of  Galveston 450,000 

Grand  total 3,846,000 

Receipts  from  sales,  etc.,  $77,181.65. 


3.  CHANNKL  FKOM  GALVKSTON  HARBOR  TO  TEXAS  CITY,  TEX.   (A3.) 
OPERATIONS   DURING   THE    FISCAL   YEAR. 

Dredging  work  for  maintenance  was  done  by  the  U.  S.  dredges 
Gol.  A.  M,  MUler  and  Sarni  Houston.  The  Sam  Houston  worked 
from  September  27,  1919,  to  November  18,  1919,  on  the  redredging 
of  the  channel  to  a  depth  of  30  feet  at  mean  low  tide  from  station 
32  plus  800  to  station  24  plus  500,  a  distance  of  8,300  feet,  on  one 
cut  about  150  feet  wide  on  the  north  side.  A  total  of  409,328  cubic 
yards  was  removed  at  a  cost  of  about  $21,877.80,  or  a  cost  per  cubic 
yard  of  5.3  cents. 

Between  December  29, 1919,  and  January  31,  192(),  the  dredge  Col, 
A.  M.  Miller  redredged  the  channel  between  stations  24  plus  5(X) 
and  21  plus  910,  a  distance  of  2,590  feet,  to  depth  of  30  feet  and 
width  01 150  feet,  and  covered  with  clay  about  5,000  linear  feet  of  the 
pile  dike  at  its  outer  end  (station  20  to  25),  a  total  of*  175,664  cubic 
yards  of  material  being  moved  by  the  dredge  at  a  cost  of  about 
$^,345.51,  or  23  cents  per  cubic  yard.  The  total  cost  of  the  work  on 
this  improvement  during  the  fiscal  year,  including  superintendence, 
inspection,  and  miscellaneous  repairs  to  plant,  etc.,  was  $79,482.77,  all 
for  maintenance.  The  ruling  depth  on  June  30.  1920,  was  27.4  feet 
at  mean  low  tide  for  a  channel  of  150  feet  width. 

CONTRACTS    IN    FORCE. 

None. 


APPROPRIATIONS. 

For  previous  proje<ls   (acts  of  Mar.  3,  1899,  to  July  25,  1912,  Inclu- 
stve;  se<*  H.  Doc.  No.  1491,  63cl  (^ong.,  8d  sess.,  p.  456) $610,000 

Existing  project : 

Mar.  4,  1913 $500,000 

Aug.  1,  1914 900,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 25,000 

Mar.  4,  1915  (allotted  Apr.  2, 1915,  and  Apr.  8, 1916)  —     100, 000 

July  27,  1916 185. 000 

Aug.  8,  1917 50,000 

June  5,  1920  (allotte<l  June  10,  1920) 50,000 

1,  810, 000 

Total  of  sippioprlatlons--   _   2,420,000 

Receipt.**  from  sales,  etc.,  $ll,0as.22. 
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4.   CHANNEL  TO   PORT   BOLIVAR,   TEX.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredge  San  Jacinto  worked  from  July  1  to  August  15, 
1919,  redredging  the  channel  and  tuming  basin,  and  removed  266-,- 
872  cubic  yards  of  material  at  a  cost  of  $17,221.91,  or  a  cost  per 
cubic  yard  of  6.4  cents,  including  superintendence,  office  expenses, 
etc.  The  turning  basin  at  the  entrance  to  the  two  slips  having  again 
shoaled  this  portion  of  the  basin  was  redredged  by  the  U.  S.  dredge 
Vol,  A.  M,  Miller^  between  February  5,  and  29,  1920,  a  total  of  142,- 
775  cubic  yards  of  material  being  Wmoved  at  a  cost  of  $11,516.04, 
or  a  cost  per  cubic  yard  of  8.1  cents.  Total  cost  of  all  work  on^his 
improvement  for  the  year,  including  superintendence,  office  expenses, 
repair  of  plant,  etc.,  was  $30,348.38,  all  charged  to  maintenance. 
The  ruling  depth  on  June  30,  1920,  was  about  24  feet  at  mean  low- 
tide  in  the  channel,  and  20.2  feet  in  the  turning  basin  at  entrance 
to  slips. 

CONTRACTS    IN    FORCE. 

Xone. 


APPROPRIATIONH. 

Previous  projects  (acts  of  Mar.  2,  1007,  to  Mar.  8,  1909,  iucliwive;  see 
U.  Doc.  No.  1491,  63(i  Conff.,  3rt  ses8.,  p.  456) $100.  00<) 

Existing  project : 

June  25,  1910 $91,080 

Feb.  27,  1911 .     25,000 

.Tuly  25,  1912 25,000 

Mar.  4,  1913 50,000 

<M.  2, 1914  (allotted  Oct.  7, 1914) .     l.\000 

Mar.  4, 1915  (allotted  Apr.  2.  1915) 40,000 

July  27,  1916 50,000 

Aiiff.  8,  1917_  1 30,000 

326,080 


Total  of  api^ropriations . __.  ._ 426,080 

Iteceipts  from  sales,  etc.,  $5,020.70. 


5.  HOUSTON  SHIP  CHANXKL.  TKX.      (A5.) 

OPERATIONS  DURING  THE  FISCAIi  YEAR. 
DIVISION    1     (BOLIVAR   IIOAD8   TO    MORGAN    BEACON). 

The  U.  S.  dredge  San  Jacinto  worked  continuously  from  August 
20,  1919,  to  December  15,  1919,  except  when  interrupted  by  a  hurri- 
cane between  September  14  and  29,  1919,  which  scattered  some  of 
the  pontoon  pipe-line,  redredging  the  channel  above  Red  Fish  Reef 
to  original  depth  of  25  to  27  feet  between  stations  67  plus  230  and 
29  plus  200,  a  distance  of  38,030  linear  feet,  removing  a  total  of 
1,238,341  cubic  yards  of  material  at  a  cost  of  about  $81,245,  or  6.5 
cents  per  cubic  yard.    Between  January  22  and  March  10,  1920,  the 
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U.  S.  dredge  Sam  Hovstoti  redredged  the  channel  in  the  lower  bay 
below  Red  Fish  Reef  to  original  depth  of  25  to  27  feet  between  sta- 
tions 118  plus  00  and  97  plus  650,  a  distance  of  20,350  linear  feet, 
removing  a  total  of  about  677,000  cubic  yards  of  material  at  a  cost 
of  about  $19,817,  or  2.9  cents  per  cubic  vard.  Ruling  depth  June 
30,  1920,  was  21.6  feet  at  mean  low  tide. 

mvisio.x  2  (MoudAN  rkaCon  to  vincks  bayod. 

The  U.  S.  dredge  San  Jacinto^  between  December  15,  1919,  and 
January  29,  1920,  and  l3etween  June  4  and  30,  1920,  redredged  the 
channel  in  the  upper  part  of  Galveston  Bay  at  the  lower  end  of  this 
division  to  original  cfepth  of  25  to  27  feet  between  stations  29  plus 
200  and  9  plus  600,  a  distance  of  19,600  linear  feet,  removing  a  total 
of  738,255  cubic  yards  of  material  at  a  cost  of  about  $37,653,  or  5.1 
cents  per  cubic  yard. 

The  IT.  S.  derrick  barge  No.  S  during  September,  1919,  removed 
31  large  snags,  140  small  snags,  2  old  boilers,  3  granite  blocfa,  and 
one  abandoned  launch  from  this  division  at  a  cost  of  about  $4,400. 
Ruling  depth  June  30.  1920,  was  21.3  feet  at  mean  low  tide. 

DIVISION    a    (VINCKS   HAYOU  TO  AM)  INCI.UDINO  THE  TUBNIXG  BASIN). 

The  U.  S.  dredge  San  J  amnio  during  February,  1920,  redredjged  a 
part  of  the  old  turning  basin  under  the  old  25-foot  project  to  original 
depth  of  25  to  27  feet,  removing  a  total  of  about  10,000  cubic  yards. 
This  was  carried  on  in  connection  with  the  redredging  by  this  dredge 
of  the  enlarged  turning  basin,  covered  by  the  new  30-foot  project, 
which  was  paid  for  by  the  local  interests  under  hire  of  the  dredge, 
as  all  conditions  imposed  by  the  act  adopting  the  new  project  had 
not  yet  been  complied  with  by  them  (27,010  cubic  yards  removed  in 
the  enlarged  turning  basin).  The  dredge  San  Jacinto  being  in  bad 
condition  was  laid  up  for  rei)airs  at  the  end  of  the  month  and  was 
replaced  on  this  work  by  the  U.  S.  dredge  Sam  Houston.  The  Sam 
Hotiftton  worked  from  "March  25  to  June  30,  1920,  redredging  the 
entire  turning  basin,  both  old  and  new,  left  unfinished  by  the  San 
JacintOj  except  the  ai-ea  in  front  of  pier  No.  3,  excavating  a  total  of 
325,702  cubic  yards  (in  addition  to  81,080  cubic  yards  which  was 
paid  for  by  the  local  interests  under  hire  of  this  dredge,  as  above 
described).  The  total  cost  to  the  United  States  of  the  work  in  this 
division  by  both  dredges  was  about  $39,600,  or  about  11.8  cents  per 
cubic  yard. 

The  U.  S.  derrick  barge  No.  8  worked  during  October  and  Novem- 
ber, 1919,  and  at  various  times  during  February,  1920,  removing 
obstructions  from  this  division  and  removed  43  large  snags,  134  small 
snags,  129  overhanging  trees,  3  old  boilers,  and  3  abandoned  barges 
at  a  cost  of  about  $2,100. 

Ruling  depth  June  30,  1920,  was  22  feet  at  mean  low  tide,  to  the 
turning  l)asin,  with  25.5  feet  in  the  turning  basin. 

HOUSTON   DIVISION    (TURNING   BASIK    TO   MAIN    STREET,   HOUSTON,   TEX.) 

The  U.  S.  derrick  barge  No.  6'  between  February  5  and  20,  1920. 
removed  49  large  snags,  14  small  snags,  and  55  overhanging  trees 
OaSO— Exo  1920— i>T  2 22 
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from  this  division,  at  a  cost  of  about  $800.    Ruling  depth  June  80» 
1920,  was  5  feet  at  mean  low  tide. 

TRIBUTARY  CHANNEL  TO  MOUTH  OF  GOOSE  GREEK. 

No  work  was  done  during  the  year  and  no  money  expended. 
Ruling  depth  June  80, 1920,  was  about  6  feet  at  mean  low  tide. 

The  total  cost  of  all  work  on  this  improvement  during  the  fiscal 
year  was  $308,436.93. 

a)NTBACrS  IN  FORCE. 

Contractor:  Atlantic  Gulf  &  Pacific  Co.,  New  York,  N.  Y. 

Amount  and  character  of  work :  Dredc^ing  sections  1  and  3,  of  Houston  Ship 
Channel,  approximately  12,700,000  cubic  yards. 

Prices  per  unit :  8.3  cents  per  cubic  yard. 

Date  of  approval :  May  6,  1920. 

Date  of  beginning  work :  July  16,  1920. 

Date  of  expiration:  Determined  by  applying  stlpulateil  monthly  rate  of 
excavation  to  total  amount  removed. 

Percentage  of  completion  at  end  of  fiscal  year :  None. 

Contractor:  United  Dredging  Co.,  New  York,  N.  Y. 

Amount  and  character  of  work :  Dredging  section  2  of  Houston  Ship  Channel, 
approximately  6,000,000  cubic  yards. 

Prices  per  unit :  8.5  cents  per  cubic  yard. 

Date  of  approval:  May  5,  1920. 

Date  of  beginning  work :  July  10,  1920. 

Date  of  expiration:  Determined  by  applying.  stlpulat4>d  monthly  rate  of 
excavation  to  total  amount  to  be  removed. 

Percentage  of  completion  at  end  of  fiscal  year :  None. 


APPROPRIATIONS. 

UNIIXD  STATES  FUNDS. 

Ship  Channel  in  Oalveston  Bay,  Tex. 

For  previous  projects  (acts  June  10,  1892,  to  June  3,  1896,  inclu- 

.sive;  see  H.  Doc.  No.  1491,  63d  Con^..  M  sess.,  p.  4.55) $849,016.85 

Buffalo  Bayou,  Tex, 

Previous  projects  (acts  Mar.  3,  1881,  to  June  3,  1896,  Inclusive; 
see  H.  Doc  No.  1491,  63d  Cong.,  3d  sess.,  p.  455) 228,760.00 

Total  previous  projects 1,077,766.85 

Qaiveston  Ship  Channel  and  Buffalo  Bayou. 

Existing  project: 

Mar.  8,  1899 $800,000.00 

June  13,  1902 800,000.00 

Mar.  8.  1903 500,000.00 

Apr.  28,  1904 - 200,000.00 

Mar.  3,  1905 200,000.00 

June  30,  1906 200,000.00 

Mar.  2,  1907 200,000.00 

May  27, 1908 145. 000. 00 

Mar.  3,  1909 100.000.00 

Mar.  4,  1909 .'Wi.OOO.OO 
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Bxisting  project— Ck>ntlnaed. 

Jone  25.  1910 $300. 000.  (X) 

June  23,  1913 ^—  950,000.00 

Aug.  1,  1914 200,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 110,000.00 

Mar  4,  1915  (allotted  Apr.  2,  1915),  and  Mar. 

18,   1920 291, 500. 00 

July  27,  1916 260,000.00 

Aug.  8.  1917 250.000.00 

Mar.  2,  1919 950, 000. 00 

June  5,  1920  (allotted  June  10,  1920) 300, 000. 00 

5, 801, 500. 00 

Withdrawn 361.10 

$5.  801, 138.  90 

Total  of  appropriations 6,878,905.75 

Receipts  from  sales,  etc.,  $158,523.38. 

CONTRIBUTED  FUNDS. 

Qalveston  Ship  Channel  and  Buffalo  Bayou, 

Fuuds  contributed  by  the  Harris  County  Houston  Ship  Channel 
navigation  district- 1, 506, 297.  83 

Funds  contributed  by  local  interests  at  Houston  and  Goose  Creek. 
Tex...for  dredging  Goose  Creek  Channel,  Tex 3. 000. 00 

1, 509, 297. 83 

Total  appropriation.^  and  private  funds 8,388.203.58 


ANAHUAC  CHANNEL,  MOUTH  OF  TRINITY  RIVER,  OYSTER  AND 
GLKAR  CREEKS,  AND  CEDAR,  CHOCOLATE.  TURTLE,  BASTROP. 
DICKINSON,  DOUBLE.  AND  BL\ST  BAY  BAYOUS,  TEX.     (GROUP  B.) 

6.  EAST  BAY  BAYOU  (HANNA  REEF),  TEX.     (Bl.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  has  been  performed  during  the  fiscal  year  and  no  money 
expended.  The  ruling  depth  across  the  reef  was  about  4.2  feet  at 
mean  low  tide  on  June  30,  1920. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Existing  project: 

June  13,  1902  (aUotted  July  8,  1902) $681.91 

Mar.  3, 1909  (aUotted  Apr.  1,  1909) 1,794.11 

June  25,  1910  (aHotted  Aug.  1,  1910) 823.65 

Mar.  4,  1915  (allotted  Aug.  12,  1915) '1,324.46 

Total 4, 624. 13 

*  Original  allotment  reduced  by  $700  tranirferred  to  Anahaac  Channel. 
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7.  DOUBLE  BAYOXT,  TEX.      (B2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  pipe-line  dredge  ^San  Bernard^  between  September  23 
and  October  10,  1919,  redredged  this  channel  to  a  depth  of  6  feet 
at  mean  low  tide  and  width  of  70  feet  on  bottom,  excavating  a  total 
of  73,441  cubic  yards  of  material  at  a  cost  of  $7,441.37,  or  10  cents 
per  cubic  yard,  all  charged  to  maintenance.  About  12,925  linear 
feet  of  channel  was  redredged.  Ruling  depth  on  June  30,  1920, 
was  about  5.5  feet  at  mean  low  tide. 

f  CONTRACTS  IN  F()R(  E. 

None. 


APPROPRIATION  S. 
Existing  project : 

June  13,  1902  (allotted  July  8,  1902) . $6,952.65 

Mar.  2,  1907  (allotterl  Mar.  18,  1907) 3,596,50 

Mar.  3,  1909  (allotted  Apr.  1,  1909) 4,733.06 

.Tune  25,  1910  (allotted  Aug.  2,  1910) 3,978.88 

Feb.  27,  1911  (allotted  Apr.  21,  1911) 5,000.00 

July  25,  1912  (allotted  Jan.  28,  1914) '4,500.00 

Mar.  4,  1915  (allottefl  Sept.  3,  1915) 1,  500.00 

July  27,  1916  (allotted  Apr.  3,  1917) 10,000.00 

Aug.  8,  1917  (allotted  Oct.  2.  1917) »4,000.00 

Total 44.261.09 

Receipts  from  sales,  etc.,  $16.84. 


S.  ANAHl'AC  (;hannkl.  TKX.   {Wn.) 

OPERATIONS  l)i:RlN(i  THE  FISCAL  YEAR. 

The  U.  S.  dredge  Sati  Benumh  between  August  17  and  September 
22,  1919,  redredged  this  chamiel  to  depth  of  6  feet  at  mean  low  tide 
ami  width  of  70  feet,  removing  a  total  of  146,724  cubic  yards  of  ma- 
terial at  a  cost  of  $7,803.35  or  5.3  cents  per  cubic  yard. 

The  U.  S.  derrick  barge  No,  2,  between  July  11)  and  August  5, 1919, 
removed  114  large  snags  and  100  small  snags  from  the  channel  at  a 
cost  of  $1,140.03. 

Total  cost  of  all  work  on  the  improvement  during  the  year  was 
$9,227.22,  all  charged  to  maintenance.  Ruling  depth  June*30,  1920, 
was  5  feet  at  mean  low  tide. 

CONTRACTS  IN  FORCE. 

None. 


1  OriierlDally  allotted  $6,000;  $500  suballotted  to  Dickhison  Bayou. 

2  Of  the  original  allotment  of  1^5,000,  $1,000  was  transferred  to  Chocolate  Bayou. 
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APPROPKIATK  )NS. 
Exiisting  project: 

Mar.   3,  1905   (jillottoil  Apr.   11,   lOl).")) ._  .^6, 1(K).  00 

Mar.  2,1907  (allotted  Mur.  38,  1907) 0,000.00 

Mar.  3,  1909  (allottetl  Apr.  1.  Um)) .  1,J)49.  76 

June  25,  1910  (allotted  Au?.  2,  1910) (592.19 

Feb.  27, 1911  (allotted  Apr.  21. 1911) 3,000.00 

Mar.  4.  1913  (allotttnl  Jan.  2S,  1914) 8,000.00 

Oct.  2,  1914  (allotletl  Oct.  7,  1914)^    3,800.00 

Mar.  4,  1915  (allotted  Sept.  9,  1915)-    .__    2,500.00 

Mar.  4.  1915  (allotte<l  I>ec.  1,  1916) 155.54 

Mar.  4,  1915  (traiisferrecl  from  Dickinson  Bayou) 1,000.00 

Mar.  4, 1915  (transferred  from  Hanna  Ileef) 700.00 

July    27,  1916    (allotte<l  Mar.    10,  1917)   3,000.00 

July   27,  1916   (allotted  Apr.  4.  1917) 6,000.00 

July  27,  1916  (transferred  from  Bifstrop  Bayou) 1.000.00 

Aug.  8,  1917   (allott«Hl  Oct.  2,  1917) 5,520.00 

Total 44,417.49 


9.  MOUTH  OF  TRINITY  HIVKU,  TKX.     (B4.) 

orERATioNs  i)rinx<;  thk  fiscal  ykak. 

No  work  was  performed  during  the  year  and  no  money  expended. 
The  ruling  depth  on  June  30, 19'2<),  was  10  feet  at  mean  low  tide. 

CONTRACTS  IX  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (acts  of  Aug.  30,  1852,  to  June  3,  1896,  inclusive; 

see  H.  Doc.  No.  1491,  63d  Cong.  3d  sej^s.  p.  575) r $80, 000. 00 

Bklsting  project: 

June  13, 1902  (allotted  July  8,  1902) $62. 97 

Mar.  3,  1905  (allotted  Apr.  1,  1905) 3,800.00 

Mar.  2.  1907  (allotted  Mar.  18,  1907) 658.03 

Mar.  3, 1909  (allotted  Apr.  1,  1909) 3, 590.  39 

June  25,  1910  (allotted  Aug.  2, 1910) 500. 00 

Feb.  27,  1911  (allotte<l  Apr.  21,  1911) *  1,500. 00 

Mar.  4,  1915,  (aUotted.  Oct.  2,  1917) 1,500.00 

11,611.39 

Total  appropriations 91,611.39 

Receipts  from  sales,  etc.,  $15.18. 


10.  TURTLE    BAYOU,    TEX.     (B5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  performed  during  the  year  and  no  money  expended. 
Ruling  depth  June  30, 1920,  was  2  feet  at  mean  low  tide. 

CX)NTRACTS  IN  FORCE. 

None. 


» Originally  allotted,  $2,000 ;  $500  suballotted  to  Dickingon  Bayou. 
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APPROPRIATIONS. 

Bzistiug  project: 

June  25,  1910  (allotted  Aug.  2,  1910) $10,000 

Feb.  27,  1911  (allotted  Dec.  13,  1912) 4.000 

July  25, 1912  (allotted  Jan.  28,  1914) 8,000 

Mar.  4,  1915  (allotted  Jan.  28. 1916) 8, 100 

Mar.  4, 1915  (allotted  Oct  2, 1917) 4,600 

Aug.  8,  1917  (allotted  Oct.  2,  1917) 2,000 

Total 28,000 

Receipts  from  sales,  etc..  $17.10. 


11.  CEDAR    BAYOU.    TEX.     (B6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  performed  during  the  year  and  no  money  was  ex- 
pended. The  niling  depth  on  June  30,  1920,  was  3  feet  at  mean  low 
tide. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Existing  project : 

Sept.  19,  1890 : $18,150.00 

July  13,  1892 14,000.00 

July  13,  1902 5,000.00 

Mar.  3, 1905  (allotted  Apr.  1,  1905) 2,100.00 

Mar.  2, 1907  (allotted  Mar.  18, 1907) 4, 785.  52 

Mar.  3,  1909  (allotte<l  Apr.  1.  1909) 4,781.47 

June  25, 1910  (allotted  Aug.  2, 1910) 1, 040. 11 

July  25,  1912  (allotted  Jan.  28,  1914) 3, 100.00 

Mar.  4,  1913  (allotted  .Tan.  28,  1914) 4,475.00 

Aug.  8,  1917  (allotted  Oct.  2,  1917) *3,  500.00 

Total 00,932.10 

Receipts  from  sales,  etc.,  $l,441.as. 


12.     CLEAR  CREEK.  TEX.     (B7.) 
OPERATIONS  DURINO  THE  FISCAL  YEAR. 

No  work  was  performed  during  the  year.  The  total  of  $3.46  was 
expended  for  office  expenses.  Euling  depth  June  30,  1920,  was  1.6 
feet  at  mean  low  tide  in  the  bay  section  and  2.7  feet  at  mean  low 
tide  in  the  channel  across  Clear  Creek. 

CONTRACTS  IN  TORCE. 

None. 


« Of  the  original  allotment  of  |5,000,  |1.W)0  was  tranaf^red  to  Chocolate  Bayoa. 
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APPROPRIATIONS. 
Bxlstins:  project: 

June  13,  19Q2  (allotted  July  8,  1902) $2.80 

Mar.  2,  1907  (allotted  Mar.  18,  1907) 10.487.86 

Mar.  3,  1909  (allotted  Apr.  1.  1909) 5,599.08 

June  25,  1910  (allotted  Aug.  2, 1910) 11.390.97 

Mar.  4,  1913  (allotted  Jan.  28.  1914) 7.000.00 

Oct.  2,  1914  (allotted  Oct  7,  1914) 2,000.00 

Aug.  8,  1917  (allotted  Oct.  2,  1917) 6,000.00 

Total 42.480.16 


13.  DICKINSr)N  BAYOU,  TEX.     (B8.) 
OPERATIONS  DT'RINO  FISCAL  TEAR. 


No  work  was  performed  during  the  year  and  no  money  expended. 
The  ruling  depth  June  30,  1920,  was  3.5  feet  at  mean  low  tide. 


CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Bxisting  project  : 

Mar.  2,  1907  (allotted  Mar.  18,  1907) $8,039.65 

Mar.  8, 1909  (allotted  Apr.  1, 1909) 8, 981. 29 

June  25,  1910  (allotted  Aug.  2,  1910) 8,699.83 

Feb.  27, 1911  (allotted  Mar.  81, 1915) 500. 00 

July  25, 1912  (aUotted  Sept.  8, 1913,  and  Mar.  31,  1915) 4, 500. 00 

Oct.  2, 1914  (allotted  Oct.  7, 1914,  and  Mar.  31, 1915) 3, 200. 00 

July  27,  1916  (allotted  June  30,  1917) 3, 780. 00 

Mar.  4,  1915 '1.720.00 

Total .- 34,420.77 

Receipts  from  sales,  etc.,  ^9.46. 


14.  CHOCOLATE  BAYOU,  TEX.     (B9.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  dred^  San  Bernard^  between  April  9  and  June  1,  1920, 
redredged  this  entire  channel  across  Chocolate  Bay  to  depth  of  about 
7  feet  and  width  of  about  70  feet,  this  being  the  least  depth  and  width 
this  dredge  could  make.  A  total  of  29,345  linear  feet  of  channel  was 
redredged  and  214,691  cubic  yards  of  material  removed  at  a  cost  of 
$12,482.92,  or  5.8  cents  per  cubic  yard.  Buling  depth  June  30, 1920, 
was  4.4  feet  at  mean  low  tide  in  Lost  Lake,  above  the  end  of  the 
dredged  cut. 

OONTRAOrS  IN  FORCE. 

None. 


^  Orlgtoal  allotment  reduced  bj  |1,000  transferred  to  Anahnae  CbanneL 
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APPROPRIATIONS. 
Existing  projec't : 

Mar.  2,  3907  (allotted  M.-ir.  18,  19<»7)__ SO,  512.  22 

Mar.  3,  3909  (allotted  Apr.  1,  IIKK)) 700.82 

June  2o,  1910  (allotted  Aug.  2,  1910) 4, 853.  25 

Feb.  27, 1911  (allotted  May  24,  1912) 3,  .300.  00 

Feb.  27, 1911  (allotted  A\ig.  14,  1912) 5,000.00 

.July  25,  1912  (allottetl  Sept.  8,  1913) 2,400.00 

Oct.  2, 1914  (allotted  Oct.  7, 1914) 5,000.00 

.ruly  27, 1916  (allottetl  Aug.  13,  1919) '  1,634.00 

A\ig.  8,  1917  (allotted  Oot.  2,  1917) _.. '9,500.00 

Total 39, 160.  29 


15.  BASTROP  BAYOU,  TEX.     (BIO.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  performed  on  this  channel  during  the  year.  A  total 
of  $32  was  expended  for  superintendence,  office  expenses,  etc.  The 
ruling  depth  on  June  30, 1920,  was  3.3  feet  at  mean  low  tide. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Existing  project : 

Mar.  2,  1907  (allotted  Mar.  18,  1907) $9,920.22 

Mar.  3, 1909  (allotted  Apr.  1, 1909) 7,  810.07 

Oct.  2, 1914  (allotted  Oct.  7, 1914,  and  Apr.  13,  1915) 7, 000. 00 

.Tilly  27,  1916  (allotted  Oct.  2,  1917) '4,366.00 

Total • 29,  096.  29 


16.  OYSTER  CREEK,  TEX.     (Bll.) 
OPERATIONS  DURINif  THE  FISCAL  YliAR. 

No  work  was  performed  on  this  channel  during  the  year  and  no 
money  was  expended.  The  ruling  depth  on  June  30,  1920,  was  2.4 
feet  at  mean  low  tide. 

CONTRACTS  IN  FORCK. 

jNone. 


>  This  amount  was  transferred  from  Bastrop  Bayou. 

•  In  addition  to  the  original  allotment  of  |(J,000,  |1,000  was  transferred  from  Double 
Bayou,  $1,500  from  Cedar  Bayou,  and  $1,000  from  Oyster  Creek. 

•Of  the  original  allotment  of  .$7,000;  .$1,000  was  transferretl  to  Anahunc  Channel  and 
$1,684  to  Chocolate  Bayou. 
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APPROPRIATIONS. 
Kxistiuj;  i>roJo<"t  : 

June  25,  lt>10  (allutuM  Aupr.  2,  1910)        __ .  S8,(rJ1.12 

July  25,  iei2  (allottCHl  Nov.  2."»,  1918)__.       .    2,ri<>).0(> 

Oct,2.  1914  (ttllottwl  Apr.  13,  19irO--        • 2.(KX).00 

Mar.  4,  lOlo  (allottedJftiL  14,1910) 2,000.00 

July  27,  1.O10  (nllotte<l  Oct.  2,  1917) 220.  (K) 

Aug.  8,  1917  (Jillotted  Oct.  2,  1917) *  2,  780.  00 

Totiil 17,521.12 


WATKK^VA.Y   B^UOM  dlALVESTON  TO  COKI/rS  CHUI«TI  AND  CHANNEL 
FROM    PASS  CAVALLO  TO  PORT  LAVACA,  TEX.    (GROUP  C.) 

17.   AVKST  <;ALVEST0N   I5AY  AND  HRAZOS   RIVER  CANAL      (CL) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  TJ.   S.  dredge  S<m  Bernard  redredjged  the  section  from  the 

wistern   end  of  Mud  Island  Cut  to  within  6  miles  of  the  Brazos 

River,  being  employed  in  this  work  from  November  14  to  December 

12,  1919,  March  26  to  April  5,  1920,  and  June  7  to  30, 1920.    A  total 

of  200,206  cubic  yards  of  material  was  removed,  at  a  cost  of  $10,- 

067.58,  or  a  cost  per  cubic  yard  of  5  cents.    A  boom  at  the  Brazos 

HWer  end  of  this  channel  was  operated  and  maintained  during  the 

year  at  a  cost  of  $400.    The  total  cost  of  all  work  on  this  section  for 

the  year  was  $10,663.32,  including  superintendence  and  inspection, 

repair  and  upkeep  of  plant,  operation  of  boom,  surveys,  etc.,  all 

charged  to  maintenance.    The  ruling  depth  June  30, 1920,  was  about 

4  feet  at  mean  low  tide. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


CHANNEL    IN    WEST    GALVESTON    BAY. 


For  previous  projects  (acts  of  July  13,  1892,  to  Mar.  3,  1905,  inclu- 
sive; see  H.  Doc.  No.  1491,  63d  Cong..  3d  sess.,  p.  576) $35,000.00 

(JALVESTON    AND   BRAZOS    CANAI.. 

Previous  projects  (acts  June  13, 1902,  to  Mar.  3, 1905,  inclusive;  see 
H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  574) 67,307.66 


Total  for  previous  projects 102,307. 

Existing  project : 

Mar.  2,  1907 $59,500.00 

May  27,  1908 92,029.00 

Mar.  3,  1909  (allotted  Mar.  27,  1909) 37, 721.  65 

Mar.  4,  1909 1,318.18 

.July  2o,  1912 10,000.00 

Mar.  4,  1913 10,000.00 

Mar.  4,  1013  (allotted  Mar.  9,  1914) 10,525.00 

^Original  allotment  reduced  ?  1,000,  by  transfer  to  Chocolate  Bayou. 
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Existing  project — GontiiiQed. 

Oct.  2,  1914  (allotted  Oct  7,  1914) $15,000.00 

Mar.  4,  1915  (allotted  Apr.  2.  1915,  and  Mar.  11, 

1916) 20,000.00 

July  27,  1916 , 15,000.00 

Aug.  8,  1917 *  20, 000. 00 

Mar.  2,  1919 •11,691.76 

June  5, 1920  (allotted  June  1,  1920) 25.000.00 

{^327,  785. 59 

Total 430,093.25 

lleceipts  from  sales,  etc.,  $6,988.03. 


1«.  CHANXKL   KKTWKEX  BKAZOS   RIVER   AND   MATAOORDA   BAY. 

TEX.      (02.) 

OPERATIONS  DURING  THE  FI.SCAL  YEAR. 

The  l^  S.  pipe-line  dredge  Guadalupe  worked  from  August  1, 
1919,  to  November  27, 1919,  on  the  redredging  of  the  channel  between 
the  Brazos  Biver  and  Matagorda  Bay,  removing  a  total  of  128,680 
•cubic  yards  of  material  at  a  cost  of  $12,632.88,  or  a  cost  per  cubic 
yard  of  9  cents.  This  dredge  was  destroyed  by  fire  on  November 
27,  1919.  The  IT.  S.  pipe-line  dredge  San  Bernard  worked  on  the 
eastern  or  Brazos  Kiver  end  of  the  channel  from  January  22,  1920. 
to  July  10,  1920,  removinor  a  total  of  39,025  cubic  yards  at  a  cost  oi 
$1,606.09,  or  a  cost  per  cubic  yard  of  4.1  cents.  A  boom  at  the  Brazos 
River  end  of  the  channel  and  four  bridges  across  it  were  operated 
and  maintained  by  the  United  States  at  a  cost  of  $3,781.66. 

Work  on  the  branch  or  tributaiy  channel  across  the  bar  at  the 
mouth  of  the  Colorado  River  was' completed  by  the  IT.  S.  dredge 
Guadalupe  on  July  30, 1919,  there  being  excavated  52,600  cubic  yards 
of  material  at  a  cost  of  $5,0(X),  or  9J  cents  per  cubic  yard.  This 
completed  the  cut,  5  feet  deep  at  mean  low  tide,  and  over  40  feet 
wide.  The  U.  S.  derrick  barge  No,  8^  during  January.  1920,  re- 
paired the  Quintana  bridge  across  the  channel  at  a  cost  oi  $1,833.16. 

The  total  cost  of  all  work  for  the  year  was  $31,057.28,  including 
superintendence,  inspection,  office  expenses,  salvaging  machinery 
from  the  burned  dredge  Guadalupe^  etc.,  of  which  $5,0(X)  was  for 
new  work  and  $26,057.28  for  maintenance. 

The  ruling  depth  on  June  30,  1920,  over  this  section  of  the  chan- 
nel was  about  3  feet  at  mean  low  tide.  The  ruling  depth  at  the 
mouth  of  the  Colorado  River  was  about  3  feet  at  mean  low  tide. 

CONTRACTS  IN  rORCE. 

C^outractor:  A.  M.  Hazell  and  Connerat,  Qulst  Contracting?  Co.,  Galveston,  Tex. 

Amount  and  character  of  work:  Completely  repair  and  restore,  (a)  Bryan 
bridge,  (6)  Longs  Bayou  bridge,  (c)  Caney  bridge,  with  their  bridge  tenders* 
dwellings. 

Prices  per  unit:   (a)  $2,990,  (&)  $6,660,  (c)  $1,800. 

Date  of  approval :  April  23,  1920. 

Date  of  beginning  work:  May  20,  1920  (actually  began  May  1,  1920). 

Date  of  expiration :  .July  29,  1920. 

Percentage  of  completion  at  end  of  fiscal  year.  65. 

1  Original  allatment  increased  1^  $6,000  transferred  from  cliannel  from  AransaB  Pass 
^•Oi^EifiPallotment  reduced  by  $1,808.24,  transferred  to  Braios  Rlrer,   BCatagocda 
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APPROPRIATIONS. 

ISxisting  project  : 

June  25,  1910 _      »200,000.00 

July  25,  1912 _. 62,000.00 

Mar.  1,  1913 25,000.00 

Mar.  4,  1913  (allotted  July  27  and  Sei>t.  11,  1914) 6,000.  00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 20,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915,  and  Mar.  11,  1916) 40,000.00 

July  27,  1916 30,000.00 

Ju\y  27,  1910   (allottfHl  Nov.  21,  1916) _..  '34,000.00 

Aug.  8,  1917 '31,:^00.00 

Mar.  2,  1919 '47,827.13 

.Tune  5,  1920  (allotted  June  10,  1920) _     _  35,1)00.00 

Total—         .       _.  531.127.13 

Receipts  from  sales,  etc.,  .$5,075.91. 


19.  OUADALUPK  RIVER  TO  VIC5T0RIA,  TBX.    (03.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  performed  during  the  year,  and  no  money  expended. 
The  channel  across  San  Antonio  Bay  had  a  ruling  depth  of  about 
2.5  feet  at  mean  low  tide  on  June  30, 1920,  and  the  shoalest  depth  over 
the  gravel  bars  in  the  river  section  was  about  2.6  feet  at  ordinary 
stage  of  water. 

OONTRACTS  IN  FORGE. 

None. 


APPROPRIATIONS. 

KxistlDg  project: 

Mar.  2,  1907 $38,829 

May  27.  1908 21.871 

Mar.  3, 1909  (allotted  Mar.  27, 1909) 50, 000 

Mar.  4,  1909 32,000 

.Tune  25,  1910 50,000 

July  25,  1912 40,000 

Mar.  4,  1913 . 15, 000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 15,000 

Mar.  4,  1915  (allotted  Apr.  2, 1915) 15, 000 

.Tuly  27,  1916 %500 

Total 279, 200 

Receipts  from  sales,  etc.,  $99.95. 

*■  Of  this  amount  $20,000  was  allotted  from  the  channel  from  Pass  Carallo  to  Aransas 
Fas*  and  $14,000  from  Guadalupe  River. 

'  Original  allotment  Increased  by  $1,000  transferred  from  channel  from  Pass  Cayallo  to 
Aransas  Pass. 

•Original  amount  of  $30,000  increased  ter  $1,118.89  transferred  from  Pass  Cavallo, 
Aransas  Pass  section,  $1,308.24  from  West  Galveston  Bay  and  Brazos  River  section,  and 
$16(400  from  the  lump-sum  appropriation. 

*The  original  appropriation  has  been  reduced  by  $14,000  transferred  to  channel  be- 
tween Brazos  River  and  Matagorda  Bay  and  $8,000  transferred  to  channel  from  Pass 
Cavallo  to  Aransas  Pass. 
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20.  CHANNEL  FROM  PASS  CAVA  LLC  TO  PORT  LAVACA,  TEX.    (('4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  performed  on  this  channel  during  the  year.  The 
sum  of  $29.29  was  expended  for  miscellaneous  office  work  and  was 
all  charged  to  maintenance.  The  ruling  depth  on  June  30, 1920,  wa& 
about  5  feet  at  mean  low  tide. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Existing  project: 

June  25,  1910 $10,000* 

Mar.  4,  1913 5,000' 

Total 35, 000* 


21.  CHANNEL   FROM   PASS   TAVALLO   TO   ARANSAS   PASS,   TKX.      ((M.V 
OPERATIONS  Dl'RING  THE  FISCAL  YEAR. 

Xo  work  was  performed  on  this  channel  during  the  year. 

The  total  expenditure  was  $3,528.36  and  was  for  survej^s,  superin^ 
tendence,  inspection,  and  office  expenses,  etc.,  all  of  which  was 
charged  to  maintenance.  The  ruling  depth  on  June  30,  1920,  was 
about  5  feet  at  mean  low  tide. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
P^xistinj?  project : 

Mar.  2,  1907 __ .$2r>.  500.  00» 

May  27,  1908 40,350.00 

Mar.  3,  1909  (allotted  Mar.  27,  190J)) ,     40,000.00- 

Mar.  4,  1913  (aUotted  Jan.  19  ami  May  25,  1914) (5,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 2(i,(X)0.00 

Mar.  4,  1915  (allottetl  Apr.  2,  1915,  and  Mar.  11,  1916) 45,000.00 

.July  27,  1916 '18,000.00 

Auk.  8,  1917 -28,700.00 

Mar.  2.  1919 M,881.11 

.June  5,  1920  (allotted  .Juno  10,  1920)    25,000.00' 

Total 258,431.11 

Uocelpts  fnan  sales,  etc.,  $2,397.45. 

1  Original  appropriation  reduced  by  $20,000  tran.sferred  to  waterway  between  Braso» 
Riyer  and  Matagorda  Bay  and  increased  by  $8,000  transferred  from  Guadalupe  River. 

2  Original  appropriation  reduced  by  $1,300  transferred  to  channel  between  Brazos  River 
and  Matagorda  Bay. 

•Original  appropriation  reducod  by  $1,11S.89  transferred  to  Brazos  River,  Matagorda 
section. 
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-22.   CHANNEL  FROM  AltANSAS  I'ASS  TO  (Mmi»l  S  (^HIUSTI,  TEX.     (CO.) 
OPERATIONS  DUKING  THE  FISCAL  YEAR. 

No  work  of  dred^iiii^  was  performed  during  the  year  and  no 
moiiey  expended.  The  ruling  depth  on  June  30,  1920,  was  7  feet 
-•it  mean  low  tide. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
TI'RTJ.K   COVE    CHANNEL    FROM    TIRTLK   COVE    TO   CORPUS    CHRISTI,    TEX. 

I*revioiis  projects  (acts  Mar.  2,  1907,  to  Mar.  4.  1909,  inclusive;  sec 

H.  Doc.  No.  1491,  68<1  Cong.,  3(1  sess.,  p.  399) ,1^126,710. 17 

CHANNEL   FROM    ARANSAS    1»ASS    lO  CORri'S    CHRISTL    TEX. 

Kxisting  ju-oject : 

.Tune  25.  1910 $157,900.00 

Mar.  4,  1913 10,000.00 

Mar.  4,  1913   (allotted  Sept.  27,  1916) 10,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 10,000.00 

Mar.  4,  1915  (allotted  Apr.  2, 1915) 15, 000. 00 

July  27,  1916 15,000.00 

Auir.  8,  1017 MO,  000. 00 

227,  900.  0<  I 

Total    appropriations _  __ .__     354.610.17 

1  Receipts  from  siiles,  etc.,  $17.10. 


23.  FKEEl»OHT  HAIU50U.  TEX. 
OPERATIONS  in  UIN<;  THE  FISCUL  YEAR. 

The  U.  8.  seagoing  hopper  dredges  Comntock^  Sabine^  and  Ahseeon 
worked  between  July  1,  1919,  and  January  10,  1920,  deepening  and 
maintaining  the  channel  l)etween  the  jetties,  removing  a  total  of 
81,166  cubic  yards  of  material,  at  a  total  cost,  including  extraordinary 
repairs,  of  $63,648.9;^,  or  a  cost  of  78  cents  per  cubic  yard. 

The  U.  S.  pipe-line  dredge  ^San  Bernard  worked  l)etween  July  1 
and  August  7, 1919,  and  from  Deceml>er  15,  1919,  and  March  10,  1920, 
deepening  and  maintaining  the  turning  basin  and  the  river  channel 
from  the  lower  end  of  the  turning  basin  to  upper  end  of  the  jettj' 
^•hannel,  removing  a  total  of  187,638  cubic  yards  of  material,  at  si 
tf)tal  cost  of  $37,205.04,  or  a  cost  of  27  cents  per  cubic  yard.  The  IT.  S. 
pipe-line  dredge  Guadalupe^  during  October,  1919,  removed  600  cubic 
yards  of  material  in  removing  a  shoal  in  the  turning  basin,  at  a  cost 
of  $7,465.84.    The  almost  continuous  rises  in  the  river  from  July, 

^Ori^al  appropriatioii  reduced  by  $5,000  transferred  to  West  Galveston  Bay  and 
Brosofl  Rirer  Canal. 
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1919,  to  March,  1920,  have  materially  retarded  the  completion  of  the 
work. 

The  contract  for  repair  of  the  Brazos  River  jetties  with  Charles 
Clarke  &  Co.  was  completed,  and  during  the  year  1,605.6  tons  of  small 
riprap  at  $5.85,  2,003.8  tons  of  large  riprap  at  $6.45,  and  2,997.5  tons- 
of  crest  blocks  at  $6.50  were  placed,  and  350  pieces  of  crest  blocks 
were  picked  up  and  replaced  at  $7.50  each.  This  completed  the  north- 
east jetty  from  station  15  to  station  43,  a  distance  of  2,800  feet,  and 
completed  the  southwest  jetty  between  station  35  and  station  42,  a 
distance  of  700  feet.  The  total  cost  of  the  jetty  repairs  for  the  year 
was  $45,045.31,  including  office  expenses,  superintendence,  and  inspec- 
tion, etc.  This  work  was  much  delayed  by  adverse  weather  condi- 
tions and  rises  in  the  river. 

The  total  cost  of  all  the  work  on  this  improvement  during  the  fiscal 
year,  including  repair  and  upkeep  of  plant,  superintendence,  inspec- 
tion, and  office  expenses,  etc.,  was  $157,108.18,  of  which  $63,648.93  waa 
charged  to  new  work  and  $93,459.25  to  maintenance. 

On  June  30,  1920,  there  existed  a  navigable  channel  about  18  feet 
deep  at  mean  low  tide  and  about  100  feet  wide  across  the  bar,  with  a 
channel  150  feet  wide  and  about  21  feet  deep  up  the  river  to  the  turn- 
ing basin  at  the  Freeport  steamship  wharf,  a  distance  of  about  1.5- 
miles,  with  about  10  feet  at  mean  low  tide  immediately  in  front  of  the- 
Freeport  Sulphur  Co.'s  dock. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Frevidiis  projects  (acts  of  June  14,  1880,  to  June  3,  1896,  inclusive, 

see  H.  Doc.  No.  1491,  63d  Cong.,  3d  hpss.,  p.  412) $163,  irH).  00* 

Existing  project : 

MftF.  3,  1899 —  $85,000.00 

June  1.S,  1902 50,000,00 

Mar.  3,  1905 .")0,000.00 

.Tune  30,  190(5 87,500.00 

Mar.  2,  1907 35,000.00 

Feb.  27,  1911 100,000.00 

.July  2.5,  1912 2.1,000.00 

Mar.  4,  1913 125, 000. 0() 

Mar.  4, 1913  (allotted  Nov.  11,  1913) *  861. 08 

Oct.  2, 1914  (allotted  Oct.  7,  1914) 20, 000. 00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 30,000.00 

.July  27,  1916 17.1,000.00 

Aug.  8,  1917 216,000.00 

Mar.  2,  1919 100,000.00 

.Tune  5,  1920  (allotted  .Tune  10,  1920) 100,  (KIO.  00 

1,199,361.08 

Total --     1,363,  111.  OH 

Uei'eipts  from  sales,  etc.,  $5,456.92. 

»0riifinally   allotted    $10,000;   $0,138.02   reiurnod   to   the  emerponcy   appropriation. 
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24.  BRAZOS  RIVER,  TEX.,  FROM  VELASCO  TO  OLD  WASHINGTON. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  perfonned  on  this  section  of  the  river  during  the 
fiscal  year.  The  total  charges  against  the  work  for  the  year  were 
$1,056.03,  including  superintendence,  inspection,  care  of  snag  boat 
Waco^  and  office  expenses,  all  charged  to  maintenance. 

On  June  30,  1920,  the  ruling  depth  in  the  river  between  Velasco 
and  Bolivar  Landing  was  about  8  feet  at  mean  low  tide  with  about 
2  feet  at  mean  low  stage  of  the  river  thence  to  Old  Washington. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (acts  June  3,  1896,  to  June  13,  1902,  inclusive ;  see 

H.  Doc  No.  1491,  63d  Cong.,  3d  sess.,  p.  413) $156,  OOD 

Existing  project : 

Mar.  3,  1905 $25,000 

Mar.  2,  1907 75,000 

Mar.  3, 1909  (allotted  Apr.  2, 1909) 25, 000 

Mar.  3,  1909  (allotted  to  Galveston  district  Apr.  9,  1909, 
transferred  to  Dallas  district  Apr.  16,  1909,  on  ac- 
count of  snag  boat  Capi,  C.  W.  HoioeU) 15, 000 

June  25,  1910 45,000 

Feb.  27. 1911 26, 000 

July  25,  1912 ^ 16,000 

Mar.  4,  1913 A 25.000 

Oct  2,  1914  (allotted  Oct  7,  1914) 10,000 

Mar.  4.  1915  (allotted  Apr.  2,  1916) 10,000 

July  27,  1916 15,000 

285,000 

Total - 440,000 

Receipts  from  sales,  etc.,  $689. 


25.  PORT  ARANSAS,  TEX. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Jetties, — No  work  was  done  on  the  jetties  during  the  year. 

Dike  on  St.  Joseph  Island, — No  work  was  done. 

Dredging, — The  U.  S.  seagoing  hopper  dredge  Comstock  worked 
from  July  1,  1919,  to  August  24,  1919,  and  from  January  11,  1920, 
to  March  6, 1920,  and  from  June  11, 1920,  to  end  of  fiscal  year,  main- 
taining the  channel  between  the  jetties;  it  removed  a  total  of  173,129 
cubic  yards  of  material  at  a  total  cost  of  $41,818.88,  including  extraor- 
dinary repairs,  superintendence,  surveys,  office  expenses,  etc.,  or  a 
total  cost  per  cubic  yard  of  24  cents. 

Deep-water  harbor, — No  work  was  performed. 

Old  Government  jetty, — ^The  U.  S.  derrick  barge  No,  8  concluded 
the  work  of  removing  the  remains  of  the  old  Government  jetty  to 
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within  about  250  feet  of  the  wreck  Mary^  August  25,  1919,  remov- 
ing a  total  of  597  tons  of  stone  at  a  total  cost  of  $3,983.89,  including 
superintendence  and  inspection,  etc. 

Storm  damages  to  office,  wharf,  plant,  water  and  fuel-oil  sys- 
tems, were  repaired,  except  the  moving  back  of  oil  tank  to  its  location 
on  the  Government  reservation,  this  work  being  done  under  a  special 
allotment  made  by  the  Chief  of  Engineers,  November  3,  1919,  at  a 
cost  of  $18,507.87. 

The  total  cost  of  all  work  on  the  improvement  during  the  fiscal 
year  was  $75,475.95,  of  Avhich  $3,983.39  was  charged  to  new  work  and 
$71,492.56  to  maintenance.  Ruling  depth  June  30, 1920,  in  the  chan- 
nel between  the  jetties  was  17  feet  at  mean  low  tide,  with  a  navigable 
width  at  the  narrowest  point  of  about  125  feet.  The  deep-water 
harbor  had  a  ruling  depth  of  22  feet  over  that  portion  that  has  been 
recjredged  and  about  10  feet  in  the  section  dredged  to  20  feet,  all 
depths  being  at  mean  low  tide.  Ruling  depth  in  the  channel  to  the 
town  of  Port  Aransas  was  7  feet. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
ABAMBAS   PASS,    TEX. 

For  previous  projects  (acts  of  Mar.  3,  1879,  to  Feb.  27,  1911,  In- 
clusive; see  H.  Doc.  No.  1491,  03d  Cong.,  3d  sess.,  p.  399) $2,278,  750 

HABBOR  ISLAND    HABBOR. 

Previous  projects  (acts  Fob.  27,  1911,  to  Aug.  24,  1912,  inclusive; 
see  H.  Doc.  No.  1491,  63d  Con  jr.,  M  s<*ss..  p.  30JM :{7r»,  (hhi 

Total  for  previous  projects 2.653,750 

POUT  ARANSAS. 

Bxistlng  project: 

Mar.  4,  1913 $600,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 470,000 

Mar.  4. 1915  (allotted  Apr.  2, 1915) 180, 000 

July  27.  1916 100,000 

Aug.  8,  1917 100,000 

Mar.  2, 1919  (allotted  Nov.  3, 1919) 40, 000 

June  5,  1920  (allotted  June  10,  1920) 70,000 

1,660,000 

Total 4, 213, 750 

Receipts  from  sales,  etc.,  $5,972.76. 
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2a  BRAZOS  ISLAND  HARBOR,  TEX. 

of!erations  dubing  the  fiscal  teab. 

No  work  has  been  done  on  this  improvement  except  to  carry  on 
negotiations  with  the  local  interests  looking  toward  compliance  with 
the  conditions  of  the  river  and  harbor  act  adopting  the  project.  The 
sum  of  $283.82  was  expended  for  office  expenses, 

Euling  depth  August,  1919,  on  the  bar  at  the  entrance  to  the 
harbor  was  about  7  feet,  with  5  feet  in  tlie  Laguna  Madre  from  the 
harbor  to  Point  Isabel,  both  depths  being  at  mean  low  tide.  No  sur- 
vey has  been  made  since  that  date. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRL4TTON8. 

Previous  projocts  (see  H.  Doc.  No.  1491.  63(1  Cong.,  3d  sess.,  p.  413)-  $253,  500.  IK) 
Returned  to  the  surplus  fund 5, 586. 22 

247,913.78 
Existing  project: 

Mar.   2,   1919 66, 000. 00 

Total 313, 913. 78 

Receipts  from  sales,  etc.,  $0.03. 


27.  FLOOD  PROTECTION  AT  BROWNSVILLE,  TEX. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Work  of  river  bank  protection  on  the  Eio  Grande  at  Fort  Brown 
was  carried  on  during  September,  October,  November,  and  Decem- 
ber, 1919,  and  from  March  15  to  June  30,  1920.  During  the  remain- 
der of  the  fiscal  year  no  work  could  be  done  on  account  of  flood  stage 
of  the  river.  Operations  during  the  year  were  confined  to  repairing 
work  previously  put  in  and  placing  a  small  amount  of  additional 
brush  mattress  below  low  water  at  the  upper  bend.  A  total  of  780 
cubic  yards  of  earth  was  placed  in  repairing  levees,  and  25,585  square 
feet  of  mattress  was  placed  in  repairing  breaks  in  the  bank-protection 
work  above  low  water,  all  this  work  being  done  both  at  the  upper 
and  lower  bends.  In  addition,  13,400  square  feet  of  new  mattress 
work  was  placed  on  the  bed  of  the  stream  below  low  water  at  the 
upper  bend  to  extend  the  protection  work  previously  placed.  On 
June  30,  1920,  the  balance  of  the  allotment  for  this  work,  which  was^ 
from  a  fiscal  year  appropriation,  reverted  to  the  Treasury.  The  total 
cost  of  all  work  for  the  year  was  $8,531.01. 

CONTRACTS  IX  FORCE. 

None. 
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APPROPRIATIONS. 

For  previous  projects $17, 000.  OO 

For  existing  project : 

Oct.   23,   1918    (allotted   from  general' appropriations. 

Quartermaster  Corps,  1919) $50,000 

July,    1919    (allotted    from    appropriation    for    roads, 

walks,  wharves,  and  drainage,  fiscal  year  1920) 17,000 

67,000.00 

84,000.00 
Balance  reverting  to  Treasury 20,235.65 

Total 1 -^ 63, 764, 35 


HARBOR  AT  SABINE  PASS  AND  PORT  ARTHUR  CANAL,  SABINE- 
NECHES  CANAL,  AND  JOHNSONS  BAYOU,  LA.,  AND  TEXAS. 
(GROUP  D.) 

28.  HARBOR  AT  SABINE  PASS  AND  PORT  ARTHUR  CANAL,  TEX,     (Dl,> 
OPERATIONS  DURING  THE  ITSCAL  TEAR, 

At  the  beginning  of  the  fiscal  year  the  dredge  Sabine  was  at  Free- 
port,  Tex.,  having  been  loaned  for  work  at  that  place.  The  dredge 
was  returned  to  Sabine  Pass  August  28, 1919.  Due  to  unsatisfactory- 
operation  and  the  difficulties  in  keeping  a  crew,  it  was  laid  up  at 
Beaumont,  Tex.,  September  21,  1919,  where  it  remained  during  the 
remainder  of  the  fiscal  year,  a  total  of  294  days.  Between  September 
1  and  20,  1919,  it  removed  7,071  cubic  yards  from  the  channel,  work 
being  done  between  stations  150  and  234  of  west  jetty.  The  total 
cost  of  this  dredging  was  $1,907.74,  or  27  cents  per  cubic  yard. 

The  U.  S.  dredge  Galveston  was  borrowed  for  work  at  Sabine  and 
commenced  dredging  on  the  bar  March  28,  1920,  continuing  until 
April  15,  1920,  during  which  period  it  removed  307  loads,  estimated 
to  contain  427,541  cubic  yards,  from  the  outer  bar  channel  between 
stations  185  and  310  of  east  jetty.  The  total  cost  of  this  dredging 
was  $46,489.41  or  10.8  cents  per  cubic  yard. 

On  May  17  and  18,  1920,  11  cross  sections  of  the  channel  through 
the  outer  bar  were  taken.  These  show  a  minimum  depth  of  29  feet 
and  a  minimum  width  for  project  depth  (28  feet)  of  100  feet.  Mid- 
channel  soundings  taken  December  23,  1919,  before  the  dredging  by 
the  Galveston  indicate  a  ruling  depth  at  that  time  of  25.2  feet  and  an 
average  depth  of  27  feet.  On  May  17, 1920,  the  ruling  depth  in  Port 
Arthur  Canal  was  found  to  be  26.5  feet  and  in  Sabine  Pass  26.2  feet 
at  mean  low  Gulf  level.  This  was  found  about  1  mile  below  the 
mouth  of  Port  Arthur  Canal. 

Contract  approved  June  23,  1919,  with  D.  M.  Picton  &  Co.,  for 
repair  and  extension  of  the  east  jetty  has  been  completed  during  the 
fiscal  year  and  an  emergency  contract  dated  March  22,  1920,  with 
the  same  firm  for  further  repairs  to  the  east  jetty  has  also  been  com- 
pleted. 

A  total  of  21,850  tons  of  core  stone  and  22,519.02  tons  of  top  and 
slope  stone  were  placed  under  these  contracts  at  an  average  total 
cost  of  $5.50  per  ton,  including  office  expenses,  superintendence,  etc. 
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The  machinery,  boilers,  etc.,  from  the  burned  dredge  Orange  were 
sold  to  the  Florence,  Ala.,  district. 

The  total  cost  of  the  work  during  the  jfiscal  year  was  $292,188.54, 
of  which  $186,494.72  was  for  new  work  and  $105,693.82  was  for 
maintenance. 

C50NTRAOT8  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  63(1  Cong.,  3d  sess., 

p.  539) $4,642,750.00 

AUotted  from  permanent  indefinite  appropriation  for  operating 

and  care  of  canals  and  other  worlis  of  navigation 395, 285.  49l 

Present  project: 

July  25,  1912 $433,  800. 00 

Mar.  4,  1013 400,000.00 

Oct.  2,  1914  (allotment  of  Oct.  7,  1914) 240,000.00 

Mar.  4,  1915  (allotment  of  Apr.  1, 1915) 100, 000. 00 

Mar.  4,  1915  (allotment  of  Nov.  26,  1915) 230,000. 00 

July  27,  1916 590,000.00 

Aug.  8,  1917 387,500.00 

2,381.300.00 

Total  appropriations 7, 419, 335. 4^ 

Reverted  to  surplus  fund  of  Treasury  from  sundry 

civil  act  of  June  4,  1897 $16, 297.  03 

Reverted  to  surplus  fund  of  Treasury  from  river 

and  harbor  act  of  Mar.  3,  1899 1, 194.  56 

17, 491, 5^ 

Total 7, 401, 843.  90 

Receipts  from  sales,  etc,  $26,174.33. 


29.  SABINE-NECHES  CANAL,  INCLUDING  SABINE  RIVER  TO  ORANGE^ 
AND  NECHES  RIVER  TO  BEAUMONT,  TEX.     (D2.) 

OPERATIONS  DURING   THE  FISCAL  YEAR. 
SECTION  B. 

No  work  of  maintenance  was  done  on  this  section  by  the  United 
States.  On  May  6,  1919,  provided  that  full  project  dimensions  ex- 
isted, this  section  was  to  be  taken  over  by  the  United  States  from 
the  Oranffe  County  navigation  district  (which,  up  to  that  date,  was 
responsible  for  it)  for  future  maintenance.  Soundings  made  ia 
April,  1919,  showed  that  the  project  depth  did  not  exist  in  the  stretch 
between*  the  mouth  of  the  Neches  River  and  the  mouth  of  the  Sabine 
River,  a  distance  of  about  4  miles.  Consequently,  the  Orange  County 
navigation  district  was  notified  on  April  30, 1919,  that  until  the  neces- 
sary dredging  should  be  done  they  would  still  be  held  responsible 
for  the  maintenance  of  the  entire  section  B ;  this  responsibility  was 
acknowledged  by  them  in  letter  dated  May  7,  1919.  The  Orange 
County  navigation  board  was  unable  to  secure  a  dredge  for  this 
work  until  January  7, 1920.    This  dredge  has  been  engaged  by  thenn 
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and  has  been  in  operation  on  this  work  since  about  March  10,  1920. 
Reports  from  the  board  indicate  that  about  370,000  cubic  yards  have 
been  removed  from  the  channel  between  stations  0  and  218,  and  that 
the  work  of  restoring  this  section  to  project  depth  and  width  is 
almost  completed.  Examination  has  not  yet  been  made  by  this  office, 
however,  to  verify  this  report. 

MAINTENANCE  OF   SECTIONS  A  AND  C.  • 

The  U.  S.  dredge  Col,  A,  M,  Miller ^  borrowed  from  the  Galveston 
Channel  project,  was  operated  on  maintenance  dredging  in  section 
A  from  March  23  to  31,  1920,  removing  shoal  between  station  613 
and  the  mouth  of  the  Neches  River,  which  amounted  to  65,278  cubic 
yards.  This  work  cost. $13,159 .46,  qr  20  cents  per  cubic  yard.  The 
miUer  was  operated  on  maintehance  dredging  in  section  C  fi'om 
April  1  to  May  31,  1920,  removing  207,000  cubic  yards  from  shoals 
in  the  Neches  River  and  turning  basin  at  Beaumont.  The  U.  S. 
derrick  barge  No.  8  was  also  operated  from  May  5  to  31,  1920,  in 
clearing  the  basin  and  river  of  sunken  logs  and  waste  timber  ahead 
of  the  Miller,  The  total  cost  for  this  work  was  $27,036.12  or  18 
cents  per  cubic  yard. 

The  Miller  and  derrick  barge  No,  8  were  engaged  during  the  month 
of  June,  1920,  on  the  subproject  for  improving  Seaumont  Harbor  by 
digging  away  the  ends  and  deepening  the  river  along  the  south  side 
of  Harbor  Island.  Work  accomplished  during  the  month  amounts  to 
108,000  cubic  yards  at  a  cost  of  $19,126.98,  or  17.7  cents  per  cubic  yard. 

The  ruling  depth  on  May  18,  1920,  in  section  A  was  21.5  feet, 
iound  near  the  junction  with  the  Port  Arthur  Canal,  and  the  ruling 
depth  in  section  C  was  24.2  feet,  which  depth  exists  over  a  small  shoal 

Just  above  the  upper  end  of  cut-off  at  Snaggy  Bend,  about  mile  20  of 
feches  River,  both  being  at  mean  low  Gulf  level. 

MAINTENANCE  OF  THE  GUARD  LOCK. 

The  guard  lock  was  maintained  by  the  Beaumont  navigation  dis- 
trict in  accordance  with  the  terms  of  the  acts  adopting  and  amending 
the  project.  Such  repairs  to  waling  timbers  on  the  gates  and  piles, 
as  were  rendered  necessary  by  collision  of  vessels  therewith,  were 
made. 

The  following  accidents  occurred  at  the  lock :  November  17,  1919, 
steamship  Cheyeiine  and  tug  Magnolia  broke  down  three  piles  and 
dislocated  fender  at  northwest  corner  abutment  at  upper  gates;  De- 
cember 8,  1919,  steamship  Ashtabtil^  struck  northeast  corner  abut- 
ment at  upper  gates ;  January  22, 1920,  steamship  Bloomfield  and  tug 
Helen  Henderson  struck  southeast  corner  abutment  at  upper  gates, 
smashing  timber  protection  and  breaking  piles ;  January  26, 1920,  tug 
Barranca  struck  east  abutment  at  both  upper  and  lower  gates,  doing 
considerable  damage  to  concrete  and  fender  timbers;  February  17, 
1920,  tug  Pan  Ame7'wan  and  barge  Tampico  tore  away  fender  timbers 
on  east  abutment  at  upper  gate;  March  11,  1920,  steamship  Keechi 
and  barges  Ankla  and  Col,  Keith  struck  southwest  corner  abutment 
at  lower  gate;  April  15,  1920,  steamship  Startdard  Arrow  towed  by 
tug  Orion  struck  east  abutment  at  upper  gates,  doing  damage  to  con- 
crete and  cutting  plate  on  bow  of  the  ship ;  April  26,  1920,  steamship 
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Gl€7\shiel  struck  south  side  east  wing  wall  at  upper  abutment,  break- 
ing down  nine  piles  and  damaging  the  concrete ;  May  20,  1920,  steam- 
ship Vesta  and  barges  Socony  94  and  Magnolia  struck  northeast 
corner  upper  gate  abutment  and  southwest  corner  lower  gate  abut- 
ment, smashing  protection  timbers  at  both  points ;  June  6,  1920,  tug 
Katkerine  and  oarge  No.  102  struck  fenders  on  southeast  corner  upper 
gate  abutment.  Damage  to  the  steamship  Standard  Arrow  on  April 
13, 1920,  is  the  most  serious  yet  reported  sustained  by  any  ship.  Ap- 
proximately 6,000  craft  of  all  kinds,  except  small  pleasure  boats, 
passed  through  the  lock  during  the  fiscal  year,  of  which  about  1,000 
were  large  vessels. 

The  amount  spent  by  the  Beaumont  navigation  district  on  main- 
tenance and  operation  of  the  lock  was  $6,451.18. 

Under  date  of  April  15,  1919,  permit  was  granted  by  authority  of 
the  Secretary  of  War  to  the  Beaumont  navigation  district  to  deepen 
to  a  navigable  depth  of  28  feet  at  mean  low  Gulf  level,  such  portions 
as  might  De  found  necessary,  of  the  waterway  from  Beaumont  to  the 
mouth  of  the  Sabine-Neches  Canal.  This  work  was  not  to  prejudice 
the  interests  of  the  Beaumont  navigation  district  in  any  future  en- 
largement of  this  waterway  that  should  be  authorized  by  Congress. 
Bids  for  this  work  had  not  been  opened  at  the  end  of  the  fiscal  year. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

For  "  ^loiiths  of  Sabine  and  Neches  Rivers,  Tex."  : 

Mar.  3,  1899 $10,000.00 

June  13,  1902 125,000.00 

June  30,  19<X5 ... 411,500.00 

Total $546,  500. 00 

Sections  A  and  C: 

Feb.  27,  1911 150,000.00 

Aug.  24,  1912 35,000.00 

June  23,  1913 150,000.00 

Aug.  1,  1914 93,000.00 

Mar.  2,  1919  (Harbor  Island) 75,000.00 

Total  appropriated  by  the  United  States 503,000.00 

Section  B: 

Feb.  27,  1911 50,000.00 

June  23,  1913 - 50, 000. 00 

Aug.  1,  1914 43,  500.  00 

Total  appropriated  by  the  United  States 143,  500.  OO 

Maintenance  of  Section  A: 

Mar  4,  1915  (allotment  of  Sept.  27,  1915) 5, 000. 00 

July  27,  1916 20,000.00 

Aug.  8,  1917 20, 000. 00 

July  18,  1918  (allotment  of  Aug.  29,  1918) 20, 000. 00 

Mar.  2,  1919  (allotment  of  Apr.  19,  1919) 40, 000. 00 

105, 000. 00 

Total  of  United  States  funds 1, 298,  OOP.  00 
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^Sections  A  and  C: 

Funds  contributed  by  Beaumont  navigation  district  of  Jeffer- 
son County,  Tex.,  in  accordance  with  provisions  of  act  of 
Feb.  27.  1911 $428,000.00 

Funds  contribute<i  by  Beaumont  navigation  district  of  Jeffer- 
son County,  Tex.,  in  accordance  witb  provisions  of  act  of 
Mar.  4,  1913 7,500.00 

Funds  contributed  by  Beaumont  navigation  district  of  Jeffer- 
son County,  Tex.,  in  accordance  with  provisions  of  act  of 
Mar.  4,  1915 1, 000. 00 

Total 436, 500. 00 

Section  B : 

Funds  contributed  by  Orange  County  navigation  district  in 
accordance  with  provisions  of  act  of  Feb.  27, 1911 143, 500. 00 

Total  of  contributed  funds 580, 000. 00 

Deduction  on  account  of  amount  refunded  to  Beaumont 

navigation  district $810.  67 

Deduction  on  account  of  amount  refunded  to  Beaumont 

navigation  district 234. 33 

Deduction  on  account  of  amount  refunded  to   Orange 

County  navigation  district 921.57 

Deduction  on  account  of  amount  refunded  to  Beaumont 

navigation  district 526. 65 

2,493.22 

Net  total  of  contributed  funds 577, 506. 78 

Total  of  United  States  and  contributed  funds 1. 875, 506. 78 

Heceipts  from  sales,  etc.,  $13,959.93. 


30.  JOHNSONS  BAYOU,  LA.     (D3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None,  as  no  suitable  Govemment  dredge  could  be  secured,  and  the 
balance  available  is  not  sufficient  to  do  the  dredging  needed  by  con- 
tract. No  money  was  expended.  The  bar  has  again  formed,  re- 
ducing effective  depth  to  about  3  feet. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Mar.  3,  1899 i $2, 500. 00 

Mar.  2,  1907 2,500.00 

Mar.  3, 1905  (allotted  Mar.  13,  1911,  from  emergency  appropriation) _>  *  1, 795. 69 

July  25,  1912 2, 500. 00 

Mar.  4,  1913 2, 500. 00 

July  27.  1916 2,  500. 00 

Aug.  8,  1917 2, 500. 00 

Total  appropriated  and  allotted 16, 795. 69 

Reverted  to  surplus  fund  of  Treasury  from  appropriation  of  Mar.  3, 

1899 238. 65 


Net  total 16, 657. 04 

to  credit  c 

ioogle 


^Allotment  of  |2,000  of  which  |204.81  was  retarned  to  the  Treasury  to  credit  of 
appropriation. 
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31.  TRINITY  RIVER,  TEX. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

A  rock-filled  crib  to  stop  erosion  of  the  bank  just  below  the  lock 
at  White  Rock  Shoals  has  been  authorized ;  but,  owing  to  unfavor- 
able river  stages,  only  preparatory  work  has  been  done.  No  other 
work  was  undertaken  except  caring  for  the  snag  boat  Trinity.  The 
total  cost  of  the  work  during  the  fiscal  year  was  $2,765.05,  of  which 
$233.48  was  for  new  work  and  $2,531.57  for  maintenance. 

CONTRACT  IN  FORCE. 
I. 

Contractor :  J.  F.  Dabney,  Liberty,  Tex. 

Work :  Leasing  to  the  United  States  a  warehouse  at  Liberty,  Tex. 

Unit  price :  50  cents  per  month. 

Date  of  lease :  January  22,  1915. 

Date  fixed  for  beginning :  January  1,  1915. 

Date  fixed  for  completion :  Lease  to  run  hntil  canceled. 


APFROPiaATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  569) *  $7, 000 

Present  project: 

.  June  13,  1902 $125, 000 

Mar.  3,  1903 250,000 

June  30,  1906 1 111,  000 

Mar.  2,  1907 75,000 

Mar.  4,  1907 75, 287 

May  27,  1908 90,000 

Mar.  3,  1909  (allotted  Apr.  2,  1909) 75,000 

Mar.  4,  1909 —    125,000 

June  25,  1910 184, 000 

June  25,  1910 85,000 

Feb.  27,  1911 40, 000 

July  25, 1912 440, 000 

Mar.  4,  1913 270,000 

Oct.  2,  1914  (allotted  Oct.  7,  3914) 203,000 

Mar.  4.  1915  (allotted  Apr.  1,  1915) 37,000 

July  27, 1916 '300,000 

2, 485, 287 

Total 2, 492, 287 

Received  from  citizens  of  Dallas,  Tex 66, 000 

Total  of  United  States  and  contributed  funds 2,558,287 

Receipts  from  sales,  etc.,  $20,942.21. 

^  Spent  on  survey. 

'  Of  this  amonnt  |250,000  was  conditional  on  the  contribution  hj  the  city  of  Dallas  or 
other  local  interests. 
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32.  OPERATING  AND  CARE  OF  LOCKS  AND  DAMS,  TRINITY  RIVER,  TEX. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Operations  during  the  year  were  limited  to  minor  repairs  and  to 
maintenance.  The  expenditure  during  the  fiscal  year  was  $22,680,  all 
for  maintenance. 

CONTRACTS  IN  FORCE. 


Contractor:  Southwestern  Telegraph  &  Telephone  Co.,  Dallas,  Tex. 

Work:  Leasing  one  telephone  line  3^  miles  long;  one  telephone  set  with  ex- 
change service  at  each  of  the  Government  stations  connected  with  the  leased 
line ;  one  business  telephone  with  exchange  pcrvice  in  the  United  States  engineer 
office,  Dallas,  Tex. ;  two  auxllllary  telephones  coimected  with  said  business  tele- 
phone. 

Contract  price :  $1  per  month  per  mile  for  loiis«\l  line  and  $2  for  each  phone 
thereon ;  $5  for  phone  in  Dallas  ollice  and  $1  for  each  anxilliary  phone. 

Date  of  lease:  October  1,  1911. 

Date  lixcd  for  beginning:  September  1,  1911. 

Date  fixed  for  completion:  Lease  to  run  until  canceled. 

n. 

Contractor :  W.  A.  Bell,  Trinity,  Tex. 

Work:  Leasing  one  telephone  line  from  Trinity,  Tex.,  to  lock  and  dam  at 

White  Rock  Shoals,  with  telephone  set  and  telephone  service. 

Contract  price:  $2.50  per  month  plus  long-distance  tolls. 

Date  of  lease:  October  30,  1918. 

Date  fixed  for  beginning :  June  1,  1917. 

Date  fixed  for  completion :  Lease  to  run  until  canceled.  ^ 


33.  BRAZOS  RIVER,  TEX.,  FROM  OLD  WASHINGTON  TO  WACO. 
OPERATIONS  IH'RINO  THE  FISCAL  YEAR. 

No  work  was  done  except  carin<^  for  plant  at  Lock  and  Dam  No.  3. 
Construction  work  at  Look  and  Dam  No.  3  was  closed  down  on  March 
15,  1919,  until  a  further  appropriation  should  be  made,  the  available 
funds  not  being  sufficient  to  complete  the  work,  and  it  bein^  considered 
inadvisable  to  continue  construction  until  sufficient  funds  are  avail- 
able for  completion.  The  construction  of  Lock  and  Dam  No.  6  has 
been  postponed  until  Lock  and  Dam  No.  3  is  completed.  All  work  was 
carried  on  by  hired  labor.  The  total  cost  of  the  work  during  the 
fiscal  year  1920  was  $1,847.45,  all  for  new  work. 

CONTRACTS  IN  FORCE. 

I. 

Oontractor:  J.  R.  Collier,  Waco,  Tex. 

Work :  Leasing  to  the  United  States  0.48  acre  of  land  for  right  of  way  for 
standard  gage  railroad  in  Robertson  County,  Tex.,  Lock  and  Dam  No.  3. 
Contract  price:  $5  per  annum. 
Date  of  lease :  January  10,  1919. 
Date  fixed  for  beginning :  November  7,  1918. 

Date  fixed  for  completion :  Date  of  completion  of  Lock  and  Dam  No.  3. 
Percentage  of  completion :  Indefinite. 


Digitized  by  VjOOQIC 


RIVERS  AND  HARBORS GALVESTOK,  TEX.,  DISTRICT.         2443 

II. 

Contractor :  Elmer  Self,  Port  Sullivan,  Tex. 

Work :  Lease  of  phone. 

Contract  price :  $2  per  month. 

Date  of  lease :  December  1,  1919. 

Date  fixed  for  beginning :  September  9,  1919. 

Date  fixed  for  completion  :  Lease  to  run  until  canceled. 


APPROPRIATIONS. 

For  present  project : 

Mar.  3,  1905 $75,000 

Mar.  2,  1907 75,000 

May  27,  1908 100,000 

Mar.  3,  1909  (allotted  Apr.  10,  1909) 7r>,000 

Mar:  4,  1909 50,000 

June  25,  1910 75.000 

Feb.  27,  1911 50,  (XK) 

July  25,  1912 2(.>0,  000 

Mar.  4,  1913 250,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 2(X).  000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 200,000 

July  27,  1916 200,000 

Total 1,  550. 000 

Keceipts  from  sales,  etc.,  $15,523.14. 

\ 


34.  OPERATING  AND  CAKE  OF  LOCKS  AND  DAMS,  BRAZOS  RIVER,  TEX. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Operations  during  the  year  were  limited  to  minor  repairs  and  to 
work  of  maintenance,  except  at  Lock  No.  1,  where  construction  of 
the  protection  outside  the  river  wall  of  the  lock  was  practically 
completed.  The  total  expenditure  during  the  fiscal  year  was 
$20,431.30,  all  for  maintenance. 

CONTRACTTS  IN  FORCE. 

I. 

Contractor:  Navasota  Telephone  &  Construction  Co.,  Navasota,  Tex. 
Work:  Leasing  to  the  United  States  one  telephone  at  Lock  and  Dam  No.  1, 
Brazos  River. 
Unit  price :  $2.50  per  month. 
Date  of  lease:  June  20,  1913. 
Date  fixed  for  commencement :  June  20,  1913. 
Date  fixed  for  completion :  Lease  to  run  until  canceled. 

II. 

Contractor :  The  Texas  Telephone  Co.,  Waco,  Tex. 

Work:  Leasing  to  the  United  States  one  rural  party-line  telephone  set,  with 
exchange  service,  at  Lock  and  Dam  No.  8,  Brazos  River. 
Unit  price :  $2  per  month. 
Date  of  lease:  March  18, 1918. 
Date  fixed  for  commencement :  April  1,  1918. 
Date  fixed  for  completion :  Lease  to  run  until  canceled. 
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EXPENDITURES. 

The  principal  items  of  expenditure  for  the  fiscal  year  ended  June 
30, 1920,  are  classified  as  follows : 

(a)   Services  of  lockmasters  and  additional  labor  for  maintaining 

and  operating  locks  and  dams $4, 859. 30  ■ 

{b)  Purchase  of  materials  and  service  other  than  personal  required 

in  connection  with  work  at  locks  and  dams 731. 90 

(c)  Completing  repairs  at  Lock  dlid  Dam  No.  1 12,471.46 

{d)  Telephone  rental  and  exchange  service 45.05 

(e)  Office  expense,  travel,  etc.   (including  a  portion  of  expenses  of 

subofflce  and  of  division  office) 2, 323. 59 

Total  for  fiscal  year  1920 20, 431. 30 

Expenditures,  by  fiscal  years,  since  the  work  was  placed  under  oper- 
ation and  care: 

1915 $2,  346.  60 

1916 13, 199.  85 

1917 - 29, 119. 88 

1918 14, 104. 01 

1919 16, 500.  51 

1920 1 20, 431.  30 

Total  to  June  30,  1920 95, 702. 15 


RED  AND  SULPHUR  RIVERS,  ARK.  AND  TEX.,  AND  CYPRESS  BAYOU 
AND  WATERWAY  BETWEEN  JEFFERSON,  TEX.,  AND  SHREVEPORT, 
LA.     (GROUP  E.) 

35.  RED  RIVER  FROM  FULTON,  ARK.,  TO  MOUTH  OF  WASHITA  RIVER, 

OKLA.     (EL) 

OPERATIONS  DUKINO  THE  FISCAL  TEAR. 

The  only  work  done  was  caring  for  the  snagboat  O.  A,  Culberson 
until  January  2,  1920j  on  which  date  she  was  transferred  without 
charge  to  the  Vicksburg,  Miss.,  district.  The  total  cost  of  the  work 
during  the  fiscal  year  was  $1,259.72,  all  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doe.  No.  1491.  63d  Cong.,  3d  sess.,  p.  536)—  $347,000 

Present  project : 

July  25,  1912 $75,000 

Mar.  4,  1913 42,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 15,000 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 40,000 

July  27,  1916 50,000 

222,000 

Total  of  appropriations 569,000 

Receipts  from  sales,  etc.,  $1,828. 29. 
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36.  SULPHUR  RIVER,  TEX.  AND  ARK.   (E2.) 
OPERATIONS   DURING   THE   FISCAL   TEAR. 

Xo  funds  were  available  and  no  work  was  done  during  the  year. 

CONTRACTS    IN    FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491.  63d  Cong.,  3d  sess.,  p.  560) __  $2, 488. 99 

Present  project : 

Mar.  2,  1907 $36,00a00 

June  25,  1910 7,  500. 00 

43,  500. 00 

Total 45, 988. 99 


37.  CYPRESS  BAYOU  AND  WATERWAY  BETWEEN  JEFFERSON,  TEX.. 
AND  SHREVEPORT,  LA.   (E3.) 

OPERATIONS   DURING   THE   FISCAL   YEAR. 

No  work  was  undertaken  beyond  that  of  caring  for  Caddo  Lake 
Dam. 

The  total  cost  of  the  work  during  the  fiscal  year  was  $1,026.87,  all 
for  maintenance. 

CONTRACTS    IN    FORCE. 

None. 


APPROPRIATIONS. 

June  10.  1872 $10, 000. 00 

Mar.  3,  1873 50, 000. 00 

Aug.  14,  1876 13, 000. 00 

June  18,  1878 15,000.00 

Mar.  3,  1879 6, 000.  00 

Aug.  5,  1886 18,000.00 

Aug.  11,  1888  (allotted  from  appropriation  for  Red  River) 5,000.00 

Sept.  19, 1890  (sun^ey ) 10, 000. 00 

July  13,  1892  (survey) 2,000.00 

July  13,  1892  (allotted  from  appropriation  for  Red  River) 1, 701. 33 

Aug.  18,  1894 10, 000. 00 

June  3,  1896 > 5,000.00 

Mar.  2.  1907 1 10,000.00 

Mar.  3,  1909  (allotted  Apr.  2, 1909) 6. 000. 00 

June  25,  1910 5, 000. 00 

June  25,  1910  (construction  of  dam) 100,000.00 

Feb.  27,  1911 2, 500. 00 

July  25,  1912 5,000.00 

Mar.  4,  1913 500. 00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 2,000.00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 5,000.00 

July  27,  1916 5, 000. 00 

Aug.  8,  1917 5,000.00 

July  18,  1918  (allotted  Aug.  29.  1918) 5,000.00 

Total 296, 701. 33 

Receipts  from  sales,  etc.,  $471,21. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  VICKSBURG, 

MISS.,  DISTRICT. 


REPORT  OF  MAJ.  R,  P.  HOWELL,  CORPS  OF  ENGINEERS, 


IMPBO\'EMENTS. 

'£The  letters  and  flgureB  in  pa ren theses  indicate  the  group  and  the  numerical  order  in  the 
iproup  to  which  the  respective  improvements  belong  for  purposes  of  appropriation.] 


Page. 

1.  Red  River  below  Fulton,  Ark. 

(Al) 2447 

2.  Ouachita  and  Black  Rivers, 

Ark.  and  La.  (A2) 2449 

3.  Tensas    River    and    Bayou 

Macon,  La:  (A3) 2454 

4.  Boeuf  River,  La.  (A4) 2455 

5.  Bayou  Bartholomew,  La.  and 

Ark.     (A5) 2456 

6.  Saline  River,  Ark.  (A6) 2457 

7.  Bayous     D*Arbonne    and 

Oorney,  La.   (A7) 2458 

8.  Operating  and  care  of  locks 

and  dams,  Ouachita  River, 
Ark.  and  La 2459 


Page. 
9.  Yazoo  River,  Miss.    (Bl)..    2461 

10.  Tchula  Lake,  Miss.    (B2)_-    2463 

11.  Tallahatchie  and  Coldwater 

Rivers,  Miss,    (B3) 2464 

12.  Bear  Creek,  Miss.  (B4) 2465 

13.  Big  Sunflower  River,  Miss. 

(B5) 2466 

14.  Steele  and  Washington 

Bayous  and  Lake  Wash- 
ington,  Miss.    (B6) 2467 

15.  Mouth  of  the  Yazoo  River, 

Miss 2468 

16.  Operating  and  care  of  lock 

find   dam,   Big   Sunflower 
River,  Miss 2469 


FOB  DES(RIPTIOX  OF  IMPROVEMKNTS  IN  THIS  DISTRICT,  SEE  PAQES   1129  TO  116 


RED,  BLACK,  OUACHITA,  TENSAS,  BOEUF,  AND  SALINE  RIVERS,  AND 
BAYOT'S  MACON,  BARTHOLOMEW,  D'ARBONNE,  AND  CORNEY,  ARK. 
AND  LA.     (GROUP  A.) 

1.  RED  RIVER  BELOW  FULTON,  ARK.     (Al.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 


MAINTENANCE. 

The  U.  S.  snag  boat  C.  W.  Tlowell  was  working  near  Colfax  at 
the  beginning  of  the  fiscal  year.  Snagging  operations  were  con- 
tinued downstream  to  Naples^  La.  Oiv  October  14,  1919,  the  river 
rose  and  the  boat  ran  up  to  Garland,  Ark.,  and  operations  continued 
downstream  to  Coushatta,  La.  At  the  end  of  February,  1920,  the 
boat  was  laid  up  at  Alexandria,  La.  The  following  summary  shows 
the  obstructions  removed  during  the  fiscal  year : 

Snajrs  pulled 1, 343 

Stumps  pulled  and  destroyed 942 

Shore  snags  cut  and  blaste<l 1,428 

Leaning  trees  cut 2,051 

Side  jams  removed 3 

Field  cost  per  obstruction  removed $3.68 

2447 
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The  U.  S.  dredge  Waterway  was  laid  up  at  Jonesville,  La.,  from 
July  1  to  July  18,  1919.  After  finishing  work  in  Ouachita  and 
Black  Rivers  in  October  the  boat  went  to  Naples,  La.,  for  coal,  and 
from  the  13th  to  the  16th  made  a  cut  460  feet  long,  80  feet  wide,  and 
about  4^  feet  deep  at  TurnbuU  Island,  removing  4,600  cubic  yards 
from  the  channel  at  field  cost  of  38.3  cents  per  cubic  yard.  On  ac- 
count of  high  river  stage  the  boat  was  laid  up  at  Alexandria  the 
remainder  of  the  year. 

U.  S.  quarter  boat  No,  5  was  towed  upstream  from  Alexandria,  La.^ 
to  Garland,  Ark.,  and  remained  at  the  latter  place  until  August  20^ 
1919.  On  the  21st  a  party  of  laborers  equipped  with  tools,  tackle^ 
and  explosives,  and  housed  on  this  boat,  began  working  downstream 
clearing  the  banks  and  removing  obstructions  from  the  channeL 
Operations  were  continued  to  Springbank,xArk.,  a  distance  of  48.5 
miles.  This  point  was  reached  Octol^r  1, 1919,  after  which  the  force 
was  discharged  and  the  quarter  boat  laid  up.  The  following  summary 
shows  the  work  performed  by  this  party  during  the  fiscal  year : 

Snags  cut  and  destroyed 1,66^ 

Stumps  destroyed 167 

Shore  snags  cut , 867 

Logs  removed  from  channel 1,011> 

Side  jams  removed 6 

Leaning  trees  cut 3,255 

Field  cost  per  obstruction  removed $0. 58 

U.  S.  quarter  boat  No,  9  was  towed  to  Shreveport,  La.,  and  remained 
there  until  August  20, 1919.  On  the  21st  a  party  of  laborers  equipped 
with  tools,  tackle,  and  explosives,  and  housed  on  this  boat,  began 
working  downstream  clearing  the  banks  and  removing  obstructions 
from  the  channel.  Operations  continued  to  Lenzburg,  La.,  a  dis- 
tance of  60.6  miles  and  the  quarter  boat  was  laid  up  October  20.  The 
following  summary  shows  tne  work  performed  by  this  party  during 
the  fiscal  year : 


_  [  cut  and  destroyed 238 

Stumps  destroyed 292 

Shore  snags  cut 527 

Logs  removed  from  channel 52g 

Side  jams  removed 2 

Leaning  trees  cut 3, 26ft 

Square  yards  willows  and  brush  cut 2,  056 

Field  cost  per  obstruction  removed $0. 55 

The  total  expenditure  during  the  year  was  $43,016.92,  all  of  which 
was  for  maintenance. 

The  sum  of  $2,325  was  received  from  the  Bogue  Phalia  drain- 
age district  for  rent  of  the  U.  S.  dredge  Waterway  from  August  8 
to  September  11,  1917,  and  $4,024.10  tor  reimbursement  of  cost  of 
repairs  to  dredge  Waterway  was  transferred  to  the  appropriation  on 
February  12,  1920. 

00NTRA0T8  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  projects  (H.  Doc.  1491,  63d  Cong.,  3<1  sess.,  p.  535) $1,553,877.50 

Existing  project : 

July  13,  1892  (river  and  harbor  act) * $143, 298. 67 

Aug.  18,  1894  (river  and  harbor  act) "147,511.01 

June  3,  1896  (river  and  harbor  act) 100,000.00 

Mar.  3,  1899  (river  and  harbor  act) 150,000.00 

June  13, 1902  (river  and  harbor  act) 125, 000. 00 

Mar.  3,  1905  (river  and  harbor  act) 100,000.00 

Mar.  2,  1907  (river  and  harbor  act) 150,000.00 

Mar.  3,  1909  (river  and  harbor  act,  allotment 

made  Apr.  6,  1909) 65,000.00 

June  25,  1910  (river  aniJ  harbor  act) 75,000.00 

Feb.  27, 1911  (river  and  harbor  act) 20, 000. 00^ 

July  25,  1912  (river  and  harbor  act) 50,000.00 

Mar.  4,  1913  (river  and  harbor  act) ■    75,  000.00 

Oct.  2,  1914  (river  and  harbor  act,  allotment 

made  Oct.  7,  1914) 30,000.00 

Mar.  4,  1915  (river  and  harbor  act,  allotment 

made  Dec.  11,  1915) "^    35, 000. 00 

July  27,  1916  (river  and  harbor  act) 55,000.00 

Aug.  8,  1917  (river  and  harbor  act,  allotment 

made  Sept.  22,  1917) 33,000.00 

July  18,  1918  (river  and  harbor  act,  allotment 

made  Aug.  29,  1918) 35,000.00 

Mar.  2,  1919  (river  and  harbor  act,  allotment 

made  Mar.  19,  1919) 16,000.00 

1,404,809.68 

Total  appropriations jl 2, 958, 687. 18 

Receipts  from  contributed  funds 22, 700. 00 

Grand  total 2, 981, 387. 18 

Receipts  from  sales,  etc.,  $17,606.89. 


2.  OUACHITA  AND  BLACK  RIVERS,  ARK.  AND  LA.     (A2.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

MAINTENANCE. 

The  U.  S.  snag  boat  Jos,  E,  Rarisdell  was  engaged  in  towing  for 
lock  and  dam  work  from  July  1  to  August  1,  1919.  While  en  route 
from  Vicksburg,  Miss,  to  Jonesville.  La.,  near  the  mouth  of  Red 
Eiver,  the  main  throttle  valve  burst  August  4.  The  boat  was  under- 
going repairs  until  September  4,  when  snagging  operations  began, 
and  was  continuously  employed  until  November  20  in  removing 
obstructions  from  Ouachita  and  Black  Rivers  between  Camden,  Ark., 
and  the  mouth  of  Black  River,  a  distance  of  350.8  miles.  After  tow- 
ing two  quarter  boats  up  Boeuf  River  and  Bayou  Bartholomew,  the 
Ransdell  was  laid  up  at  Jonesville,  La.,  during  the  remainder  of  the 
fiscal  year,  except  while  engaged  on  inspection  trips  between  El 
Dorado  Landing  and  the  mouth  of  Red  River  during  June^  1920. 
The  following  summary  shows  the  obstructions  removed  by  this  boat 
from  Ouachita  and  Black  Rivers  during  the  fiscal  year  : 

Snags   puUed 625 

Stumps  pulled 121 

Leaning  trees  cut 123 

iNot  Including  $1,701.33  allotted  to  Cypress  Bayou. 
'  Not  including:  $2,488.99  allotted  to  Solphur  River. 
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Shore  snags  cut 89 

Jams  removed 2 

Side  Jams  removed 19 

Logs  removed  from  channel 31 

Field  cost  per  obstruction  removed $7. 70 

U.  S.  derrick  boat  No.  2  was  towed  and  cordelled  from  Jacks  Island 
to  El  Dorado  Landing  and  began  work  August  4,  1919.  To  October 
25  it  was  engaged  in  removing  obstructions  to  navigation  from 
Ouachita  Biver  between  El  Dorado  Landing  and  Camden,  Ark.,  a 
distance  of  43.9  miles,  after  which  it  was  laid  up.  The  work  pfjr- 
formed  in  Ouachita  Biver  is  shown  in  the  following  summary : 

Snags  pulled ♦. 972 

Stumps  pulled  and  destroyed 51 

Shore  snags  cut 1, 249 

Logs  removed  from  channel 15 

Leaning  trees  cut 2, 641 

lieaning  trees  girdled j 1,735 

Field  cost  per  obstruction  removed $0. 97 

The  sum  of  $27,231.59  was  expended  for  maintenance. 

DBEDGINO. 

The  U.  S.  dredge  Waterway  left  Jonesville,  La.,  July  18,  1919, 
and  arrived  at  Monroe,  La.,  July  20.  During  the  remainder  of  July 
and  all  of  August  the  boat  was  employed  making  two  cuts  in  front 
of  the  town.  The  aggregate  length  was  3,490  feetj  width  70  feet, 
and  about  2  to  2^  feet  in  depth.  About  18,800  cubic  yards  of  ma- 
terial was  removed  from  these  cuts,  at  a  field  cost  of  38.3  cents  per 
cubic  yard.  After  filling  in  6,700  cubic  yards  at  Lock  4,  the  boat  was 
employed  from  September  29  to  October  6,  1919,  in  making  a  cut 
1,350  feet  long,  about  70  feet  wide,  and  about  4^  feet  deep  just  above 
the  mouth  of  Black  River.  The  amount  of  material  excavated  from 
this  cut  was  16,350  cubic  yards,  at  a  field  cost  of  38.3  cents  per  cubic 
yard.  On  October  7  the  dredge  'Waterway  was  transferred  to  B;ed 
Biver. 

The  sum  of  $13,462.45  was  expended  for  dredging  and  charged  to 
new  work.  , 

CONSTRUCTION    OF    LOCKS    AND    DAMS. 

The  low-water  season  of  1919  was  unusually  unfavorable  for  con- 
struction work.  The  river  fell  to  a  10-foot  stage  about  mid-July, 
rose  well  above  that  stage  in  latter  part  of  August,  receded  in  early 
September,  and  rose  again  in  middle  October,  remaining  at  medium 
and  high  stages  until  June  30,  1920.  The  period  for  which  work 
in  the  river  bed  was  practicable  was  restricted  to  80  days,  as  com- 

?ared  with  the  150  days'  duration  of  the  average  low  water  season, 
he  several  jobs  in  hand,  Lock  and  Dam  No.  2  excepted,  are  in  or 
near  the  Monroe  gas  field,  and  intensive  development  of  this  field, 
with  the  attendant  boom  conditions,  created  a  heavy  demand  for 
labor.  The  high  wages  offered  locally  were  met  and  some  labor  was 
imported ;  but  notwithstanding  this,  it  was  impracticable  to  maintain 
adequate  working  forces.  In  consequence,  little  progress  was  made 
in  permanent  construction  work,  and  a  large  part  of  the  structural 
material  accumulated  in  anticipation  of  a  fair  working  season  was 
left  in  storage  at  the  termination  of  field  operations.  AH  the  works 
were  prosecuted  by  hired  labor. 
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LOCK    AND    DAM    NO.    2. 

The  construction  work  remaining  to  be  done  embraces  certain 
protection  work  left  unfinished  at  the  termination  of  the  contract 
with  the  Miller  Engineering  Co.,  for  the  construction  of  the  dam. 
In  July,  1919.  a  fill  was  placed  back  of  the  retaining  wall,  running 
downstream  from  the  dam  abutment,  preparatory  to  paving.  In 
August,  a  concrete  pavement  was  placed  back  of  the  dam  abutment ; 
and  during  September  and  October  the  greater  part  of  the  riprap 
pavement  back  of  the  retaining  wall  was  laid.  In  April,  1920,  all 
the  gravel  required  for  the  riprap  pavement,  etc.,  was  dredo^ed,  towed 
to  the  dam  and  stored.  ^September  29,  to  October  6,  1919,  the  suction 
dredge  IVatencot/  dredged  a  channel  across  the  bar  at  mouth  of 
Black  Biver,  La.,  th^  work  being  charged  to  the  appropriation  for 
Lock  and  Dam  No.  2.  This  lock  and  dam  has  been  under  operation 
and  care  since  November  1,  1919,  except  as  to  the  unfinished  protec- 
tion work  and  dredging. 

1A)CK    AND   DAM    NO.    3. 

On  testing  this  lock  and  dam  in  July,  1918,  some  leakage  developed 
under  the  lock.  In  August  and  September  of  that  year  about  40 
cubic  yards  of  grout  was  pumped  under  the  floor  of  the  lock  forebay 
to  stop  the  underflow.  After  raising  the  dam  in  August,  1919,  a 
small  amount  of  seepage  was  again  observed.  It  was  decided  to 
extend  the  line  of  steel  sheet  piling  at  the  upstream  return  wall  of 
the  lock,  which  stopped  25  feet  short  of  the  end  of  the  wall,  to  and 
beyond  the  end  of  the  wall.  A  pile  driver  was  built  in  August  and 
35  piles  driven  in  that  and  the  following  month.  The  new  piling  was 
capped  with  concrete,  doweled  to  the  wall,  and  the  5-foot  overlap 
of  the  new  work  on  the  old  was  grouted  down  to  the  bottom  of  the 
piles.  This  lock  and  dam  is  completed,  but,  to  guard  against  further 
underflow,  it  is  proposed  to  force  additional  grout  xunder  the  look 
floor  immediately  upstream  from  the  line  of  steel  piling  at  the  upper 
miter  wall.  This  work  has  been  under  operation  and  care,  the  above- 
described  pile  driving  excepted,  since  January  1, 1919. 

LOCK  AND  DAM   KO.   6. 

On  July  17, 1919,  began  construction  of  a  box  cofferdam,  inclosing 
the  lock  foundation  and  designed  to  exclude  a  10-foot  river  stage. 
The  cofferdam  was  puddled  to  over  half  height  by  the  middle  of 
September ;  was  unwatered  between  the  16th  and  20tn  of  that  month, 
but  flooded  the  following  day  by  a  blow-under  near  the  downstream 
end.  The  coffer  sheeting  was  driven  deeper,  the  puddling  continued, 
and  the  cofferdam  again  unwatered  September  24  to  27.  A  rapid 
rise  set  in  and  on  the  28th  a  portion  of  the  upstream  end  of  the 
cofferdam  slid  inward.  The  sheeting  opened  up  and  the  coffer  was 
again  flooded  through  a  narrow  gap  washed  in  the  puddle.  The 
damage  was  repaired  and  the  puddle  fill  raised  to  practically  full 
height,  a  total  of  4,600  cubic  yards  being  placed.  In  early  October 
the  cofferdam  was  pumped  out  for  the  third  time,  and  two  drivers 
were  installed  in  the  pit,  but  before  any  driving  could  be  done  the 
river  rose.  The  cofferdam  was  flooded  October  10,  through  the  sluice- 
way provided  for  the  purpose.     The  river  continued  high  to  the 
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end  of  the  fiscal  year.  During  the  periods  that  the  coffer  was  iin- 
watered,  926  cubic  jards  of  material  was  excavated  from  the  lock 
pit  and  banked  against  the  inner  wall  of  the  structure.  Practically 
all  the  permanent  construction  work  at  Lock  and  Dam  Xo.  5  remains 
to  be  done ;  but  all  preliminary  work  has  been  completed,  and  ma- 
terial practically  sufficient  for  a  season's  work  is  on  hand.  During 
the  fiscal  year  four  4  by  20  by  40  foot  barges  were  built  at  No.  5  for 
either  loc£s.  and  floating  plant  repaired  as  follows:  Maneuver  boats 
iV^j?.  i  Oa.'li.,  6  Oa.  R,,  and  8  Oa,  R.;  and  barges  Xos.  9081,  9121, 
9120,  9181.  and  9182.  A  suction  dredge  and  towboat.  operated  from 
Lock  and  Dam  Xo.  5,  Xovember,  1919,  to  May,  1920,  dredged  and  de- 
livered gravel  to  Locks  and  Dams  Xos.  2.  4,  5,  6,  and  8 :  procuring  an 
amount  sufficient,  in  conjunction  with  that  previously  obtained,  to 
complete  the  slack  water  improvement  of  the  Ouachita  River  as  at 
present  projected.  A  4  by  29  by  60  foot  creosoted  barge  was  built 
at  the  \  icksburg  dock  of  the  third  Misdssippi  River  Commission 
district  in  May,  1920,  and  towed  to  Lock  and  I)am  Xo.  5  in  the  fol- 
lowing month.  On  completion  of  construction  work  this  barge  will 
be  used  as  a  hull  for  the  maneuver  boat. 

LOCKS    AND    DAMS    NOS.    6    AND    8. 

Locks  and  Dams  Xos.  6  and  8  were  placed  under  "  operating  and 
care  "  January  25, 1913,  and  October  1, 1912,  respectively.  Xo.  6  was 
transferred  to  "  construction  "  on  July  1,  1919^  for  carrying  out  the 
modifications  necessary  to  permit  the  elimination  of  Lock  and  Dam 
Xo.  7,  as  authorized  by  the  river  and  harbor  act  approved  March  2, 
1919.  In  July,  1919,  the  greater  part  of  the  plant  and  structural 
material  required  for  Lock  and  Dam  Xo.  6  was  barged  to  that  work. 
Camp  construction  and  plant  installation  was  started  July  21.  The 
camp  was  finished  by  middle  August,  and  plant  installation  com- 
pleted by  erection  of  the  last  driver  in  early  October,  the  delay  being 
due  to  slow  deliveries  of  material.  In  September  and  October  con- 
crete was  placed  on  lock  walls — raising  the  greater  part  of  the  walls 
to  the  increased  height  required — the  new  work  being  doweled  to  the 
old.  During  the  same  months  87  foundation  piles  were  driven  for 
the  proposed  upstream  extensions  to  the  pass  and  weir  substructures. 
October  7  to  21,  27  steel  sheet  piles  were  driven  at  the  upstream 
face  of  the  lock  return  wall.  Work  was  suspended  October  22  ac- 
count of  a  rise  in  the  river.  Camp  buildings  and  lumber  stacks  were 
anchored  to  prevent  removal  by  overflow  currents,  and  machinery 
liable  to  damage  from  immersion  was  stored  on  the  mound.  The 
river  remained  too  high  for  construction  work  until  the  end  of  the 
fiscal  year. 

The  gravel  required  for  the  work  at  Lock  and  Dam  Xo.  6  was 
obtained  in  July  and  Xovem])er,  1919,  and  April,  1920,  that  needed  at 
Xo.  8  being  procured  in  December,  1919,  and  January,  1920.  In 
May,  1920,  lumber  for  the  pass  wickets,  with  the  metal  parts  pertain- 
ing thereto,  and  coal  for  the  coming  season's  work  was  barged  to 
Lock  and  Dam  Xo.  C.  A  4  by  29  by  GO  foot  creosoted  barge,  built  at 
Vicksburg,  Miss.,  in  May,  1920,  was  delivered  at  Lock  and  Dam  Xo. 
6  in  June.  On  completion  of  construction  work  this  barge  will  be 
used  to  replace  the  present  hull  of  maneuver  boat  No,  8  Oa,  R.  Much 
the  larger  part  of  tne  permanent  construction  work  at  Lock  and  Dam 
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!No.  6  remains  to  be  done,  but  all  the  structural  material  required, 
with  unimportant  exceptions,  is  on  hand.  Nothing  has  been  done  at 
No.  8  beyond  the  procurement  of  concrete  aggregate. 

LOCK  AITD  DAM  NO.   7. 

The  river  and  harbor  act  approved  March  2, 1919,  contains  an  item 
eliminating  this  lock  and  dam  from  the  existing  project.  The  camp 
buildings,  erected  in  1913,  were  torn  down  in  May,  1920,  and  the 
serviceable  lumber  transferred  to  Locks  and  Dams  Nos.  2  and  5  by 
a  force  detailed  from  No.  6.  A  watchman  was  employed  at  Lock  and 
Dam  No.  7  from  the  beginning  of  the  fiscal  year  until  the  buildings 
were  removed,  after  which  his  services  were  discontinued. 

Work  done  and  m<iterial  procured  at  the  locks  and  dams  under  construction  on 
the  Ouachita  River  for  the  fiscal  year  1920, 


ClasBiflcation. 


Unit. 


Work  done: 

Cofferdam,  lock i  Cubl  c  yards . 

Concrete do 

Excavation do 

Dredging  (charged  to  No.  2) do 

Pavement- 
Concrete Squares 

Riprap i do 


Pillne— 
Foui 


'oundation,  driven '  I  Inear  feet. . , 

Steel  sheet,  driven Square  feet. . 

Material  procured: 

Cement Barrels 

Gravel Ctibic>ards. 

Lumber Feet  b.  ra 

Metal,  miscellaneous Tons 

Piline—  I 

Foundation '  I  inear  feet. . , 

Steel  sheet Tons 

Sand !  Cubic  yards. 


Quantity— Lock  and  Dam- 


No.  2. 


16,350 

20 
200 


No.  3. 


No.  5. 


Nos.  6 
and  8.1 


6,220 


I 


1,300 


1,055  ' 

550  1 7,100  : 

30,000    253,000  , 

73,870  I 


14,200 
*'4*266'l 


127 
800 


1,210 
2,070 


2,750 

5,500 

267,000 

300,760 

7,310 

440 

1,190 


1  Work  done  applies  to  Lock  and  Dam  No.  6  only;  of  material  procured  2,300  cubic  yards  of  gravel  and  600 
cubic  yards  of  sand  are  at  No.  8. 

Expenditures,  costs,  and  balance  unexpended  for  the  locks  and  dams  under  con- 
struction, and  for  maintenance  on  the  Ouachita  River,  for  the  fiscal  year 
1920. 


Allotments. 


I  Expendi- 
Cost  for  I  tures  dur- 
poriod.        ing  fiscal 

I      year. 


Balance 
unex- 
pended 
Julv  1,1920. 


Maintenance  of  Improvement. 

Lock  and  Dam  No.  2 

Lock  and  Dam  No.  3 

Lock  and  Dam  No.  5 

Locks  and  Dams  Nos.  6  and  8 
Lock  and  Dam  No.  7 

Total 


|27,23L50 

12,156.53 

3,522.39 

113,749.15 

193,899.80 

690.00 


351,249.46 


$27,231.59 

13,043.76 

4,540.27 

125,732.34 

194,276.78 
766.00 


365,590.74 


11,274.28 
9,871.52 
9,665.00 
9,263.00 
105,723.22 


135,797.02 


OOKTRAOTS  IK  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  Xo.  1491,  63(1  Cong.,  3d  sess.,  p.  519 )_    $621,  600 

Existing  project : 

June  13,  1902  (river  and  harbor  act) $111,500 

Mar.  3.  1903  (sundrj-  civil  act) 250,000 

Mar.  3,  1905  (river  and  harbor  act) 80,000 

Mar.  3.  1905  (sundry  civil  act) 12,000 

June  30,  1900  (sundry  civil  act) 91,954 

Mar.  2,  1907  (livcr  and  harbor  act) 200,780 

May  27,  1908  (sundry  civil  act)-, 225.000 

Mar.  3,  1909   (river  and  harbor  act,  allotment  made 

Apr.  6,  1909) 160,000 

Mar.  4,  1909  (sundry  civil  act) { 135* 823 

June  25,  1910  (river  and  harbor  act) 52lloOO 

June  25.  1910  (river  and  harbor  act,  Camden  to  Arka- 

delphia,   Ark.) 10, 000 

.Feb.  27,  1911  (river  and  harbor  act) 292,000 

Feb.  27,  1911  (river  and  harbor  act,  Camden  to  Arka- 

delphia.  Ark.) 7,  500 

July  25,  1912  (river  and  harbor  act) 117,500 

Aug.  24,  1912  (sundry  civil  act) 50,000 

Mar.  4, 1913  (river  and  harbor  act) 202,  500 

Mar.  4,  1913  (emergency  river  and  harbor  act,  allot- 
ment made  Feb.  6,  1914) 10,000 

June  23, 1913  (sundry  civil  act) 150.000 

Oct.  2,   1914    (river  and  harbor  act,  allotment  made 

Oct.  7,  1914) 320,000 

Mar.  4,  1915   (river  and  harl)or  act,  allotment  made 

Apr.  1, 1915) 136, 000 

June  27,  1916  (river  and  harbor  act) 499,  000 

Aug.  8,  1917   (river  and  harbor  act,  allotment  made 

Sept.  22,  1917 ) 20,  000 

July  18,  1918  (river  and  harbor  act,  allotment  made 

Aug.  29,  1918) 25,000 

July  18,  1918  (river  and  harbor  act) 100,  000 

Mar.  2,  1919   (river  and  harbor  act,  allotment  made 

Mar.  19.  1919) 12,000 

Mar.  2,  1919  (river  and  harbor  act) 300,000 

4, 079, 869 

Total 4,  701, 369 

Receipts  from  sales,  etc.,  $40,276.08. 


3.  TENSAS  RIVER  AND  BAYOU  MACON,  LA.     (A3.) 
OPERATIONS   DURING  THE   FISCAL  TEAR. 

In  July  the  U.  S.  quarter  boat  No,  10  was  towed  to  Clayton,  La., 
and  with  a  party  of  hired  laborers  equipped  with  tools  and  ex- 
plosives began  operations  August  21,  working  upstream  removing 
obstructions  from  the  bed  and  banks  of  Tensas  River.  Work  was 
carried  on  up  Bayou  Magon  to  Andrews  Ferry,  67.2  miles  above 
the  moutli,  which  place  was  reached  October  27.  The  party  then 
returned  downstream,  removing  all  additional  obstructions  found 
on  the  way,  and  reached  Clayton,  La.,  November  21,  1919.  Because 
of  the  high  stage  of  the  water  the  party  was  disbanded  and  the 
quarter  boat  was  towed  to  Hebert,  La.,  on  Boeuf  Biver,  where  it 
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remained  until  the  close  of  the  fiscal  year.    The  work  done  is  shown 
in  the  following  summary : 

Snags  cut  and  destroyed -IST 

Leaning  trees  removed 1,316 

Trees  girdled ^ 

Shore  snags  cut 349 

Logs  removed  from  channel 1-8 

Side  jams  removed 19 

Square  yards  willows  cut 175 

Field  cost  per  obstruction  remove<l $0.98 

The  total  expenditure  during  the  year  was  $5,000,  all  of  which  was 
for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  566) $3,000 

Existing  project : 

July  5, 1884  (river  and  harbor  act) $4,000 

Aug.  5, 1886  (river  and  harbor  act) 4,000 

Aug.  11,1888  (river  and  harbor  act) 5,000 

Sept.  19, 1890  (river  and  harbor  act) 5,000 

July  13, 1892  (river  and  harbor  act) 5,000 

Aug.  18, 1894  (river  and  harbor  act) 5,000 

June  3, 1896  (river  and  harbor  act) 5,000 

Mar.  3. 1899  (river  and  harbor  act) 4, 000 

June  13, 1902  ( river  and  harbor  act,  allotments  July  26, 1902 )  *_  4, 000 

Mar.  3, 1905  (river  and  harbor  act,  allotments  Apr.  7, 1905)'_-  9, 500 

Mar.  2, 1907  (river  and  harbor  act,  allotments  Mar.  20, 1907).  5, 000 

Mar.  3, 1909  (river  and  harbor  act,  allotments  Apr.  6, 1909)—  5, 000 

June  25, 1910  ( river  and  harbor  act,  allotments  July  19, 1910)  _  6, 000 

July  25, 1912  (river  and  harbor  act,  allotments  Sept.  26, 1912)  _  3, 000 

Mar.  4, 1913  (river  and  harbor  act,  allotments  Apr.  3, 1913)  —  4, 000 

Mar.  4, 1915  (river  and  harbor  act,  allotments  May  29, 1915) »_  2, 000 

Aug.  8, 1917  (river  and  harbor  act,  allotment  Sept.  22, 1917)  _-  2, 000 

July  18, 1918  (river  and  harbor  act,  allotment  Aug.  29, 1918)  —  4, 000 

Mar.  2, 1919  ( river  and  harbor  act,  allotment  Mar.  19, 1919) __  1, 000 

82,500 


Total 85,500 

Receipts  from  sales,  etc.,  $27.75.  , 


4.  BOBUF  RIVER,  LA.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  was  done  as  the  necessary  plant  was  employed  on  Tensas 
River  and  Bayou  Magon,  La.    The  sum  of  $396.91  was  expended  for 

^  The  original  allotments  of  appropriatloii  of  June  13,  1902,  authorized  July  26,  1902,. 
were  15.000  for  Boeuf  River,  |2,500  for  Tensaa  River  and  Bayou  Magon.  Oct.  2.3,  1903,. 
a  transfer  of  |1,500  from  Boeuf  River  to  Tensas  River  and  Bayou  Macon  was  authorized. 

*The  original  allotments  of  appropriation  of  Mar.  3,  1905,  authorized  Apr.  7,  1905, 
were  |5^00  for  Boeuf  River,  $5,000  for  Tensas  River  and  Bayou  Ma^on,  and  f 2.000  for 
Bayous  D'Arbonne  and  Corney.  Jan.  4,  1906,  a  transfer  of  $3,700  from  Boeuf  River  to 
Tensas  River  and  Baypu  Macon  was  authorized,  and  Dec.  8,  1906,  transfers  of  $400  from 
Boeuf  River  and  $400  from  Bayous  D'Arbonne  and  Corney  to  Tensas  River  and  Bayou^ 
Macon  were  authorized.  ^  t 
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supervision  and  office  expenses  and  charged  to  maintenance.  In 
December,  1919,  U.  S.  quarter  boat  No.  10  was  towed  to  Hebert,  La., 
and  laid  up  on  account  of  high  water. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Mar.  3,  1881  (river  and  harbor  act) $5,000.00 

Aug.  2,  1882  (river  and  harbor  act) 5,000.00 

July  5. 1884  (river  and  harbor  act) 5. 000. 00 

Aug.  5,  1886  (river  and  harbor  act) 5,000.00 

Aug.  11,  1888  (river  and  harbor  act) 6,000.00 

Sept.  19,  1890  (river  and  harbor  act) 5,000.00 

July  13, 1892  (river  and  harbor  act) 10, 000. 00 

Aug.  18,  1894  (river  and  harbor  act) 8,000.00 

June  3,  1896  (river  and  harbor  act) 6,000.00 

Mar.  3.  1899  (river  and  harbor  act) 6 .000. 00 

June  13, 1902  (river  and  harbor  act,  allotment  made  July  26, 1902 )*_  3, 500. 00 

Mar.  3, 1905  (river  and  harbor  act,  allotment  made  Apr.  7, 1905)' 900. 00 

Mar.  2,  1907  (river  and  harbor  act,  allotment  made  Mar.  20,  1907 )__  5, 000. 00 

Mar.  3, 1909  (river  and  harbor  act,  allotment  made  Apr.  6,  1909) 4, 000. 00 

June  25, 1910  (river  and  harbor  act,  allotment  made  July  19, 1910) ■-  3, 769. 22 

July  25, 1912  (river  and  harbor  act,  allotment  made  Sept.  26, 1912) _  3, 000. 00 

Mar.  4,  1913  (river  and  harbor  act,  allotment  made  Apr.  8,  1913) 6, 000. 00 

Mar,  4, 1915  (river  and  harbor  act,  allotment  made  May  29,  1915)—  2.000.00 

July  27.  1916  (river  and  harbor  act,  allotment  made  Aug.  16,  1916)*-  4,000.00 

Aug.  8, 1917  (river  and  harbor  act,  allotment  Sept  22, 1917) 5, 000. 00 

July  18, 1918  (river  and  harbor  act,  allotment  Aug.  29,  1918) 2, 000. 00 

Mar.  2, 1919  (river  and  harbor  act,  allotment  Mar.  19, 1919) 4, 000. 00 

Total 104, 169. 22 

Receipts  from  sales,  etc.,  $407.25. 


5.  BAYOU  BARTHOLOMEW,  LA.  AND  ARK.     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Operations  in  this  stream  were  resumed  by  the  U.  S.  quarter  boat 
No.  5,  it  having  finished  work  in  Bayou  D'Arbonne  October  7,  and 
been  transferred  to  Bayou  Bartholomew  October  11.  It  worked  up- 
stream 7.8  miles  by  October  22,  1919,  when  work  was  stopped  on 


were 

Tensas  Rlverand'sayou^Macon  waTaothorizedrand  Dec."  sVl^Oe.  transfers  of  |400  from 
Boeuf  River  and  $400  from  Bayous  D'Arbonne  and  Comey  to  Tensas  River  and  Bayou 

^The^riKlnal  aUoSnents  of  appropriation  of  June  25,  1910^  authorised  July  19,  1910. 
provided  $5,000  for  Bayou  Bartholomew  and  $2,500  for  Bayous  D'Arbonne  and  Corney. 
Dec  1  1910.  a  transfer  of  $1,000  from  Bayou  Bartholomew  to  Bayous  D'Arbonne  and 
Corney  was  authorised.    Dec.  5»  1911,  a  transfer  of  $1,209.22  from  Bayou  Bartholomew 

^  *  The  orlel^l^llofments  of  appropriation  of  July  27,  1916.  authorized  Aug.  16,  1916. 
provided  $4,000  for  Bayou  Bartholomew  and  $3,000  for  Boeuf  River.  Dec.  22,  1916,  a 
transfer  of  $1,000  from  Bayou  Bartholomew  to  Boeuf  River  was  authorised. 
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account  of  high  water.    The  boat  was  then  towed  to  Wardville,  La., 
and  laid  up.    The  work  done  is  shown  in  the  following  summary : 

Snags  blasted 10 

Shore  snags  cut 806 

Logs  cut  up 234 

Side  Jams  removed 5 

Leaning  trees  cut 98* 

Square  yards  willows  and  brush  cut 650 

Field  cost  per  obstruction  removed $1.10 

The  total  expenditure  during  the  year  was  $1,500,  all  of  which 
was  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Mar.  3,  1881  (river  and  harbor  act) $8,000.00 

Aug.  2,  1882  (river  and  harbor  act) 5, 000. 00 

July  5,  1884  (river  and  harbor  act) 5,000.00 

Aug.  5,  1886  (river  and  harbor  act) 5,000.00 

Aug.  11,  1888   (river  and  harbor  act) 5,000.00 

Sept.  19,  1890   (river  and  harbor  act) 5,000.00 

July  13,  1892  (river  and  harbor  act) 5,000.00 

Aug.  18,  1894  (river  and  harbor  act) 5,000.00 

June  3,  1896  (river  and  harbor  act) ^  4,000.00 

Mar.  3,  1899  (river  and  harbor  act) 5,000.00 

June  13, 1902  (river  and  harbor  act,  allotment  made  July  26,  1902) ._  5, 000. 00 

Mar.  3.  1905  (river  and  harbor  act,  allotment  made  Apr.  7,  1905) __  5,000.00 

Mar.  2,  1907  (river  and  harbor  act,  allotment  made  Mar.  20.  1907)  __  5,000.00 

Mar.  3,  1909  (rtver  and  harbor  act,  allotnmnt  made  Apr.  6,  1909) __  4,000.00 

Jun^  25, 1910  (rivfer  and  harbor  act,  allotment  made  July  19, 1910)L_  2, 730. 78 

July  25,  1912  (river  and  harbor  act.  allotment  made  Sept.  26,  1912) __  3,000. 00 

Mar.  4,  1913  (river  and  harbor  act,  allotment  made  Apr.  3,  1913) 4,000.00 

July  27, 1916  (river  and  harbor  act,  aUotment  made  Aug.  16,  1916)"__  3, 000. 00 

Total- J_! 83, 730.  7« 


6.  SALINE  RIVER,  ARK.     (A6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  in  this  stream,  as  the  necessary  plant  was 
employed  in  Ouachita  Eiver  during  the  season  of  low  water.  No 
money  was  expended. 

CONTRACTS  IN  TORCE. 

None. 

1  The  orifinal  allotments  of  appropriation  of  June  25,  1910,  authorised  July  19,  1910, 
provided  $5,000  for  Bayou  Bartbolomew  and  |2,500  for  Bayous  D'Arbonne  and  Comey. 
Dec.  1,  1900,  a  transfer  of  fl.OOO  from  Bayou  Bartholomew  to  Bayous  D'Arbonne  and 
Comey  was  authorised.  Dec  6,  1911»  a  transfer  of  $1,269.22  from  Bayou  Bartholomew 
to  Boenf  River  was  authorised. 

■The  original  allotments  of  appropriation  of  July  27,  1916,  authorised  Aur.  16,  1916, 
provided  $4,000  for  Bayou  Bartholomew  and  $3,000  for  Boeuf  River.  Dec.  22,  1916.  a 
transfer  of  $1,000  from  Bayou  Bartholomew  to  Boeaf  River  was  authorised. 
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APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491.  63d  Conp:.,  3(1  sess..  p.  548) $21,500.00 

Existing  project : 

June  25,  1910  (river  and  harbor  act) $5,400.00 

July  25,  1912  (river  and  Imrbor  act) 3,000.00 

Mar.  3,  1905  ( eniergrency  river  and  harbor  act,  allot- 
ment made  Mar.  6,  1912) 291.67 

Mar.  4,  1913  (river  and  harbor  act) 3,000.00 

Aug.  8,  1917  (river  and  harbor  act,  allotment  Sept. 

22,   1917) 1,500.00 

July  18,  1918  (river  and  harbor  act,  allotment  Aug. 

29,   1918) 1,500.00 

J  14,091.67 

Total 36, 191.  67 


7.  BAYOUS  D'ARBONXE  AND  CORNEY,  LA.      (A7.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

U.  S.  quarter  boat  No.  S  began  work  August  5, 1919.  The  party  of 
laborers  housed  thereon  was  employed  in  clearing  the  banks.  Oper- 
ations were  continued  from  the  mouth  of  Bayou  Corney  downstream 
to  the  mouth  of  D'Arbonne,  a  distance  of  37.7  miles.    The  latter 

e)int  was  reached  October  6,  1919,  and  the  boat  was  then  taken  to 
ayou  Bartholomew.     The  following  summary  shows  the  obstruc- 
tions removed : 

Snags  destroj^ed 518 

Logs  remove<l  from  channel 1,487 

Shore  snags  cut 1,353 

Side  jams  removed 15 

r^eaning  trees  cut 1, 4l6 

Trees  girdled 381 

Square  yards  willows  and  brush  cut 670 

Field  cost  per  obstruction  removed ., $0.  57 

The  total  expenditure  during  the  year  was  $3,439.49,  all  of  which 
w^as  for  maintenance. 

CONTRACTS  IN  TORCE. 

None. 


APPROPRIATIONS. 

July  5,  1884  (river  and  harbor  act) $5,000 

Aug.  5.  1886  (river  and  harbor  act) 2,000 

Aug.  11, 1888  (river  and  harbor  act) 2,000 

Sept.  19,  1890  (river  and  harbor  act) 2,000 

July  13,  1892  (river  and  harbor  act) 4,000 

Aug.  18,  1894  (river  and  harbor  act)* 3, 000 

June  13,  1902  (river  and  harbor  act,  allotment  July  26, 1902) 2, 50O 

Mar.  3,  1905  (river  and  harbor  act,  allotment  Apr.  7,  1905)" 1,600 

1  Included  $1,000  for  Little  lyArboniie. 

*The  orlg^lnal  allotments  of  appropriation  of  Mar.  3,  1905,  authorized  Apr.  7,  1905, 
were  $5,000  for  Boeuf  River,  $5,000  for  Tensas  River  and  Bayou  Macon,  and  $2,000  for 
BayouB  D'Arbonne  and  Corney.  Jan.  4,  1906,  a  transfer  of  $3,700  from  Boeuf  River  to 
Tensas  River  and  Bayou  Macon  was  authorized,  and  Dec.  8,  1906,  transfer  of  $400  from 
Boeuf  River  and  $400  from  Bayous  D'Arbonne  and  Corney  to  Tensas  River  and  Bayoa 
Macon  were  authorized. 
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Mar.  2,  1907  (river  and  harbor  act,  allotment  Mar.  20,  1907) $2,000 

Mar.  3,  1909  (river  and  harbor  act,  allotment  Apr.  6,  1909) 2,000 

June  25,  1910  (river  and  harbor  act,  allotment  July  19,  1910)' 3, 500 

July  25,  1912  (river  and  harbor  act,  allotment  Sept.  26,  1912) 3,000 

Mar.  4,  1913  (river  and  harbor  act,  allotment  Apr.  3,  1913) 2,000 

July  27,  1916  (river  and  harbor  act,  allotment  Aug.  16, 1916) 3,000 

Aug.  8.  1917  (river  and  harbor  act,  allotment  Sept.  22,  1917) 3,  500 

July  18,  1918  (river  and  harbor  act,  allotment  Aug.  29,  1918) 2, 500 

Mar.  2,  1919  (river  and  harbor  act,  allotment  Mar.  19,  1919) 2,000 

Total 45,600 


8.  OPERATING  AND  CARE  OF  LOCKS  AND  DAMS,  OUACHITA  RIVER, 

ARK.  AND  LA. 

OPERATIONS  DURING  THE  TISCAL  YEAR. 

The  movable  dams  were  down  for  a  period  of  322  days  in  the 
lower  river  and  285  days  in  the  upper,  high  and  medium  river  stages 
prevailing  to  a  practically  unprecedented  degree  during  the  greater 
part  of  the  period  for  which  low  stages  usually  obtain.  Open-river 
navigation  was  practicable  during  the  time  the  dams  were  down. 
In  addition  to  the  ordinary  work  incident  to  the  operation  of  the 
slack-water  system  the  following  work  was  accomplished  by  hired 
labor,  practically  all  of  it  being  done  by  the  regular  forces  at  the 
several  sites.  Lock  and  Dam  No  4  excepted. 

LOCK  AND  DAM  NO.   2. 

Dwelling,  shop,  and  storehouse  repainted,  built  100  feet  of  con- 
crete sidewalk,  and  overhauled  derrick  on  the  maneuver  boat  The 
local  force  also  as^sted  on  the  protection  work  reported  on  page  2451. 

LOCK  AND  DAM  NO.  3. 

Dwelling,  lockman's  cottage,  and  storehouse  repainted;  and  a  camp 
building  left  at  the  site  was  remodeled  into  a  cottage  for  laborers, 
using  lumber,  etc.,  salvaged  from  other  camp  buildings.  A  concrete 
floor  was  placed  in  the  storehouse. 

LOCK    AND   DAM    NO.    4. 

Operation  of  the  lock  was  suspended,  all  the  work  done  being 
directed  to  the  reconstruction  of  the  dam,  which  failed  August  10, 
1917.  During  July,  1919,  cement,  lumber,  and  coal  for  the  operations 
proposed  for  the  season  were  procured,  a  turntable  pile  driver  built, 
and  other  preparatory  work  done.  In  August  the  dredge  Waierway 
placed  2,250  cubic  yards  of  fill  in  the  weir  foundation,  oringing  the 
river  bed  to  masonry  grade,  and  in  early  September  deposited  4,468 
cubic  yards  in  the  hole  scoured  below  the  dam  by  the  freshet  of  Sep- 
tember, 1913.    August  22,  1919,  began  driving  piling  for  the  retain- 

1  The  oriflTlnal  allotmentB  of  appropriation  of  June  25,  1910,  authorized  July  19,  1910, 
provided  |6,000  for  Bayou  Bartholomew  and  $2,500  for  Bayous  D'Arbonne  and  Corney. 
Dec.  1,  1910,  a  transfer  of  $1,000  from  Bayou  Bartholomew  to  Bayous  D'Arbonne  and 
Corney  was  authorized.  Dec.  5,  1911,  a  transfer  of  $1,269.22  from  Bayou  Bartholomew 
to  Boeuf  River  was  authorized. 


Digitized  by  VjOOQIC 


2460        REPORT  OF  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1920. 

ing  wall  extending  downstream  from  the  dam  abutment.  From  the 
date  given  to  October  13,  with  a  suspension  of  work  on  account  of  a 
rise  in  the  river  August  25  to  September  8,  there  were  driven  473 
sheeting  piles  for  the  foundation  trench  for  the  retaining  wall,  110 
sheet  piles  for  the  puddle-wall  cofferdam  partially  inclosing  this 
wall,  100  foundation  piles,  and  20  steel  sheet  piles.  In  connection 
with  the  above,  108  guide  piles  were  driven  and  capped  for  preserv- 
ing the  alignment  of  the  sheet  piles.  In  addition  to  the  foregoing,  52 
steel  piles  and  10  round  piles  (guides)  were  driven  in  the  cross-river 
line  of  interlocking  piling  at  the  heel  of  the  dam.  In  September 
the  greater  part  of  the  concrete  seal  between  the  heel  of  the  old  dam 
and  the  adjacent  cross-river  line  of  interlocking  piling  driven  in 
1914  was  broken  up  with  dynamite  and  removed  to  the  riprap  fill 
below  the  old  dam.  During  the  season,  2,382  cubic  yards  of  material 
was  excavated  from  the  foundation  trench  for  the  retaining  wall. 
Construction  work  was  suspended  October  14  on  account  oi  a  rise 
in  the  river,  and  continued  high  stages  prevented  resumption  within 
the  fiscal  year.  There  was  procured  during  the  periods  for  which 
river  stages  prevented  construction  work  sand  and  gravel  for  con- 
crete aggregate  sufficient  in  connection  with  that  previously  ob- 
tained to  complete  the  dam.  During  the  high-water  season  maneuver 
boat  No,  i  Oa.  R.  and  barges  No8.  9081^  91^^  and  91£6  were  repaired 
and  the  construction  plant  put  in  working  condition.  Much  the 
larger  part  of  the  construction  at  Dam  No.  4  remains  to  be  done,  but 
all  preliminary  work  has  been  accomplished  and  the  greater  portion 
of  the  structural  material  required  has  been  procured. 


Statement  of  work  done  and  material  procured  at  Dam  No,  4.  Ouachita  River, 
during  the  fiscal  year  1920. 

ClAssiflcation. 

Unit. 

Quantity. 

Work  done: 

Cofferdam,  puddle-wall 
ETcavation      

Ltnearfeet 

110 

Cubic  yards 

2,382 

Fill,  earth 

do 

6,718 

Piling— 

Foundatiflin                                     -  - » 

Linear  feet 

2,400 

Guide 

do 

2,600 

Steelsheet      .               .            

Square  f«»t 

4,600 

Wooden  sheet 

...'..do 

7,200 

Material  procured:  i 

Gravel 

Cubic  yards 

2.000 

J^u'mber         ^^r-r 

Feetb.m 

191.000 

Metal,  structural 

Pounds 

10  640 

Sand '- .  , .  . ,  r T 

Cubic  yards 

2,700 

1  Exclusive  of  material  on  hand  but  procured  previous  to  the  fiscal  year  1920. 
LOCK  AND  DAM  NO.  6. 

This  lock  and  dam  was  placed  under  "  construction ''  July  1, 1919. 
for  making  the  modifications  necessary  to  permit  the  elimination  or 
Lock  and  Dam  No.  7.     (See  p.  2452.) 

LOCK  AND  DAM  NO.  8. 

The  lockman's  cottage  was  screened  and  painted.  The  hull  of  the 
maneuver  boat  was  repaired,  boiler  and  engine  replaced,  and  boiler 
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house  painted.  The  launch  Franklin  was  painted  and  a  new  engine 
installed.  During  December  and  January  the  local  force  assisted  in 
the  procurement  of  gravel  for  the  proposed  modifications  to  this 
work. 

Maneuvers  of  Ouachita  River  dams  during  the  flsoal  year  1920, 


Lowered. 

River  stage- 

Raised. 

Above  low 
water. 

Above 
pass  sill. 

Days  up. 

Dam  No.  2: 

Aug.  18, 1010 

Aug.  26,1010 

Oct.  ie;ioio 

Feet. 

las 

12.6 

Feet. 
8.2 

las 

8 

Sept.  11, 1010 

36 

Total 

43 

Dam  No.  3: 

Aug.  4, 1010 

Aug.  20,1010 
Oct.   15,1010 

8.7 
10.4 

2.1 
3.8 

25 

Sept.  11, 1010 

34 

Total 

50 

Dam  No.  8: 

July  8, 1010 

July  10,1010 
Aug.  27^1010 
Oct.   12,1010 

6.7 
4.0 
10.1 

2.4 

1.6 
6.8 

2 

July  18. 1010 

40 

Sept.  4.1010 

38 

TotJil 

80 

CX)NTRAarS  IN  FORCE. 

None. 


EXPEKDITT7RE8. 

Locks  anft  Dams  Nos.  6  and  8 : 

Fiscal  year  1913 $5,273.60 

Fiscal  year  1914 20. 110. 29 

Locks  and  Dams  Nos.  4,  6,  and  8 : 

Fiscal  year  1915 18, 263.  55 

Fiscal  year  1916 14, 924. 87 

Fiscal  year  1917 23, 803. 69 

Fiscal  year  1918 39,027.20 

Locks  and  Dams  Nos.  2,  3,  4,  6,  and  8 : 

Fiscal  year  1919 94, 920. 25 

Fiscal  year  1920 206, 148. 63 

'  Total    422,471.58 


YAZOO  RIVER  AND  TRIBUTARIES,  MISS.     (GROUP  B.) 

9.  YAZOO  RIVER,  MISS.     (BL) 

OPERATIONS  DX7BING  THE  FISCAL  YEAB. 

The  IT.  S.  snag  boat  Ben  Humphreya  was  laid  up  at  Vicksburg, 
Miss.,  from  July  1  to  16, 1919.  The  tf.  S.  launch  Ouachita  and  two 
other  small  boats  were  then  towed  to  Belzoni,  Miss.    Snagging  op- 
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erations  were  resumed  July  21  and  were  prosecuted  continuously 
until  August  5, 1919.  Durinff  this  period  the  river  was  worked  over 
between  Belzoni,  Miss.,  and  Greenwood,  Miss.,  a  distance  of  53  miles^ 
A  dredge  bucket  was  then  installed  and  the  boat  was  en^^aged  in 
dredging  shoals  until  September  9,  when  the  hoisting-engine  crank 
shaft  broke.  The  boat  was  run  to  Vicksburg  for  a  new  shaft,  after 
which  it  was  transferred  to  other  works  of  this  district.  A  cut  30O 
feet  lon^,  55  feet  wide,  and  average  depth  of  &J  feet  was  made  at 
McCormick  bar;  575  feet  long,  55  feet  wide,  and  average  depth  of 
10  feet  at  Yazoo  City;  800  feet  long,  55  feet  wide,  7  to  8  feet  deep 
at  Short  Creek;  a  slide  from  the  bank  and  29  logs  were  taken  out 
at  O'Neal  Creek.  The  Ben  Humphreys  returned  to  Vicksburg,  Miss.^ 
November  15,  1919.  From  January  1  to  8  and  15  to  21,  inclusive, 
the  boat  was  used  by  the  third  district,  Mississij)pi  River  Commis- 
sion, removing  trees  from  the  bank  of  the  Mississippi  River  at  Kin^ 
Point.  On  March  24,  1920,  the  boat  was  loaned  to  the  Mississippi 
River  Commission,  and  on  March  31,  while  engaged  in  taking  dis- 
charge measurements,  struck  a  hidden  obstruction  which  caused  her 
to  sink  in  40  feet  of  water  in  the  Mississippi  River  near  Angola,  La. 
Reimbursement  amounting  to  $1,373.29  for  services  and  supplies 
furnished  has  been  made  and  credited  to  the  allotment. 

The  work  done  in  the  Yazoo  River  is  shown  in  the  following 
summary : 

Snags  piiUecl 32^ 

Stumps  pulled 71 

Logs  removed  from  channel 24d 

Leaning  trees  cut 80 

Cubic  yards  of  material  dredged 9,810 

Field  cost  per  obstruction  removed $4. 45 

Cost  per  cubic  yard  of  material  dredged %0. 30 

After  finishing  repairs,  U.  S.  derrick  boat  No.  116  left  Belzoni,. 
Miss.,  August  16,  and  worked  up  to  mouth  of  Tallahatchie  River,  a 
distance  of  57  miles,  by  September  16, 1919.  The  work  done  is  shown 
in  the  following  summary : 

Snags  pulled 10 

Snags   destroyed 8 

Logs  removed  from  channel 196 

Field  cost  per  obstruction  removed $5.  74 

After  suspending  work  in  Tchula  Lake,  a  chopping  party  moved 
down  Yazoo  River  from  mouth  of  Tchula  Lake  to  Steele  Bayou,  135 
miles,  reaching  the  latter  place  November  22,  1919.  The  following 
obstructions  were  removed  while  the  party  was  in  progress : 

Snags  blasted 30 

Leaning  trees  cut 75 

Field  cost  per  obstruction  removed $2. 92 

The  total  expenditure  during  the  year  was  $9,963.34,  all  of  which 
was  for  maintenance. 

CONTBACTS  IN  FORCE. 

None. 
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APPROPRIATIOXS. 

Previous  project  (H.  Doc.  1491,  63d  Cong.,  3a  sess.,  p.  582) $39,023.06 

Existing  project : 

Mar.  3,  1873  (river  and  harbor  act) 976.94 

Mar.  3,  1875  (river  and  harbor  act) 12,000.00 

Aug.  14, 1876  (river  and  harbor  act) 15,000.00 

June  18,  1878  (river  and  harbor  act) 25,000.00 

Mar.  3,  1879  (river  and  harbor  act) ^ 15, 000. 00 

June  14,  1880  (river  and  harbor  act) 12,  000.00 

Mar.  3,  1881  (river  and  harbor  act) 6.000.00 

Aug.  2,  1882  (river  and  harbor  act) '8,000.00 

July  5, 1884  (river  and  harbor  act) 10, 000. 00 

Aug.  5,  1886  (river  and  harbor  act) 15,000.00 

Aug.  11,  1888  (river  and  harbor  act) 32,000.00 

Sept.  19,  1890  (river  and  harbor  act) 25, 000. 00 

Juiy  13, 1892  (river  and  harbor  act) 20, 000. 00 

Aug.  18,  1894  (river  and  harbor  act) 20,000.00 

June  3,  1896  (river  and  harbor  act) 20,000.00 

Mar.  3,  1899  (river  and  harbor  act) 20,000.00 

June  13.  1902  (river  and  harbor  act,  allotment  July  30,  1902) 21, 000. 00 

Mar.  3,  1905  (river  and  harbor  act,  allotment  Apr.  7,  1905)* 78, 000. 00 

Mar.  2,  1907  (river  and  harbor  act)' 34,  500. 00 

Mar.  3,  1909  (river  and  harbor  act,  allotment  Apr.  6,  1909) 10,000.00 

June  25,  1910  (river  and  harbor  act.  allotment  Aug.  2,  1910)*___  10, 778.  51 

July  25, 1912  (river  and  harbor  act,  allotment  Sept.  6,  1912) 7, 000. 00 

Mar.  4,  1913  (river  and  harbor  act,  allotment  Apr.  5, 1913) 9, 000. 00 

Oct.  2, 1914  (river  and  harbor  act,  allotment  Oct.  24,  1914) 14, 000. 00 

Mar.  4,  1915  (river  and  harbor  act,  allotment  May  4, 1915) 5, 000. 00 

July  27,  1916  (river  and  harbor  act,  allotment  Aug.  21,  1916) 16, 000. 00 

Aug.  8,  1917  (river  and  harbor  act,  allotment  Sept.  22,  1917) 9, 000.  00 

July  18, 1918  (river  and  harbor  act,  allotment  Aug.  23,  1918) 8, 000. 00 

Mar.  2, 1919  (river  and  harbor  act,  allotment  Mar.  19,  1919) 12, 000.  00 


Total 529,  278.  51 

Receipts  from  sales,  etc.,  $1,987.93. 


10.  TCHULA  LAKE,  MISS.     (B2.) 
OPERATION.S   DURING  THE   TISCAL   YEAR. 

A  party  of  laborers,  lodged  and  fed  on  quarterboats,  was  employed 
from  September  2  to  November  10,  1919,  in  destroying  obstructions 
in  the  bed  and  clearing  overhanging  trees  from  the  banks  between 
the  head  of  this  waterway"  and  Mileston,  Miss.,  a  distance  of  31  miles. 
The  work  performed  is  shown  in  the  following  summary : 

Stumps  cut 247 

Stumps  blasted 95 

Logs  blasted 137 

Logs  cut 397 

Leaning  trees  cut 2, 465 

Field  cost  per  obstruction  removed $0. 90 


^The  original  allotments  of  appropriations  of  Mar.  3,  1905,  authorized  Apr.  7,  1905, 
were  190^0  for  Yazoo  River  and  snag  boat  and  $5,000  for  Tallahatctiie  and  Coldwater 
Rivers.  July  12,  1906,  a  transfer  of  f5»000  from  Yazoo  River  to  Tallahatchie  and  Cold- 
water  Rivers  was  authorized.  A  transfer  of  $7,000  from  Yazoo  River  to  Big  Sunflower 
River  was  authorized  Dec.  23,  1909. 

•The  river  and  harbor  act  of  Mar.  2,  1907,  made  specific  appropriation  of  $100,000  for 
Big  Sunflower  River  and  $4,000  for  Tallahatchie  River  above  mouth  of  Coldwater  River 
to  Batesvilla  The  following  allotments  for  maintenance  were  authorized  Mar.  20,  1907 : 
Yazoo  River,  $36,000;  Tallahatchie  and  Coldwater  Rivers,  $5,000;  and  Tchula  Lake, 
$4,000.  A  transfer  of  $1,600  from  Yazoo  River  to  Tallahatchie  and  Coldwater  Rivers 
was  authorized  Dec.  28,  1908. 

«The  original  allotments  of  appropriation  of  June  25,  1910,  authorized  Aug  2,  1910. 
provided  $16,000  for  Yazoo  River,  $5,000  for  Tallahatchie  and  Coldwater  Rivers,  and 
|10,000  for  Big  Sunflower  River.  A  transfer  of  $1,221.49  for  Yazoo  River  to  Tallahatchie 
and  Coldwater  Rivers  was  authorized  Mar.  22,  1911,  and  a  transfer  of  $4,000  from  Yazoo 
River  to  Big  Sunflower  River  was  authorized  Dec.  6,  1911. 
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The  total  expenditure  during  the  year  was  $2,972.91,  all  of  which 
was  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Mar.  3,  1881  (river  and  harbor  act) $3,000.00 

Aug.  2,  1882  (river  and  harbor  act) 2,500.00 

July  5, 1884  (river  and  harbor  act) 1,  500. 00 

Aug.  5,  1886  (river  and  harbor  act) 2,000.00 

Aug.  11,  1888  (river  and  harbor  act) 3,000.00 

Sept.  19,  1890  (river  and  harbor  act) 3,  000. 00 

July  13,  1892  (river  and  harbor  act) 3,000.00 

Aug.  18,  1894  (river  and  harbor  act) 3.000.00 

June  13, 1902  (river  and  harbor  act,  allotment  July  30,  1902) 4, 000.  00 

Mar.  3.  1905  (river  and  liarbor  act,  allotment  Apr.  7,  1905) 4. 000. 00 

Mar.  2,  1907  (river  and  harbor  act,  allotment  Mar.  20,  1907) 4,000.00 

Mar.  3,  1909  (river  and  harbor  act,  allotment  Apr.. 6, 1909)* 3,  886.  73- 

Mar.  4, 1913  (river  and  harbor  act,  allotment  Apr.  5, 1913)' 2, 083.  24 

July  27,  1916  (river  and  harbor  act,  allotment  Aug.  21,  1916) 3,000.00 

Aug.  8,  1917  (river  and  harbor  act,  allotment  Sept.  22,  1917) __•_ 1, 000.  00 

Mar.  2,  1919  (river  and  harbor  act,  allotment  Mar.  19,  1919) 3,  000.  00 

Total 45, 969. 97 


11.  TALLAHATCHIE  AND  COLD  WATER  RIVERS,  MISS.     (B3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  XT.  S.  derrick  boat  No,  116^  with  a  party  of  laborers  housed 
and  fed  on  U.  S.  quarter  boat  No.  11^  began  work  at  the  mouth  of 
Tallahatchie  Kiver  September  17,  1919,  and  continued  upstream  to 
Kuby,  Miss.,  a  distance  of  30.4  miles.  Progress  was  stopped  on  ac- 
count of  high  water  and  the  boats  were  moved  to  Minter  City,  Miss., 
which  point  was  reached  October  29,  1919,  and  the  boats  were  then 
laid  up.  The  following  summary  shows  the  work  performed  in 
Tallahatchie  River  during  the  fiscal  year: 

Snags  pulled  and  destroyed 30 

Logs  removed  from  channel 125 

Stumps  pulled  and  destroyed 21 

Leaning  trees  cut 14 

Field  cost  per  obstruction  removed $12.  34 

The  total  expenditure  during  the  year  was  $5,905.77,  all  of  which 
was  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


>  The  original  allotments  of  appropriation  of  Mar.  3»  1909,  aathorized  Apr.  6.  1909, 
provided  $15,000  for  Tallahatchie  and  Cold  water  Rivers  and  $5,000  for  Tchula  Lake,  but 
a  transfer  of  $1,113.27  from  the  latter  to  the  former  was  authorized  Mar.  22,  1011. 

«  The  oririnal  allotment  of  appropriation  of  Mar.  4,  1913,  authorized  Apr.  5,  1013,  pro- 
vided $13,000  for  Ble  Sunflower  River,  $2,500  for  Tchula  Lake,  and  $2,000  for  Bear  Creek. 
A  transfer  of  $416.76  from  Tchula  Lake  and  $1,107.88  from  Bear  Creek  to  Bis  Sunflower 
River  was  authorized  Feb.  12,  1914. 
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APPROPRIATIONS. 

Mar.  3,  1879  (river  and  harbor  act) $13,000.00 

June  14,  1880  (river  and  harbor  act) 13,000.00 

Mar.  3,  1881  (river  and  harbor  act) , 3,000.00 

Aug.  2,  1882  (river  and  harbor  act) 3,000.00 

July  5,  1884  (river  and  harbor  act) 3,000.00 

Aug.  5,  1886  (river  and  liarbor  act) 3,500.00 

Aug.  11,  1888  (river  and  harbor  act) 5,000.00 

Sept.  19,  1890  (river  and  harbor  act) 5, 000.  00 

July  13,  1892  (river  and  harbor  act) 5,000.00 

Aug.  18,  1894  (river  and  harbor  act) 4,000.00 

June  3,  1896  (river  and  harbor  act) 4, 000.  00 

Mar.  3,  1899  (river  and  harbor  act) 5,000.00 

June  13,  1902  (river  and  harbor  act,  allotment  July  30,  1902) 10,000.00 

Mar.  3,  1905  (river  and  harbor  act,  allotment  Apr.  7,  1905)* 10, 01)0. 00 

Mar.  2,  1907  (river  and  harbor  act)"    10,500.00 

Mar.  3,  1909  (river  and  liarbor  act,  allotment  Apr.  6,  1909)" 16, 113. 27 

July  25.  1910  (river  and  harbor  act,  allotment  Aug.  2,  1910)* 6,  221. 49 

Feb.  27,  1911  (river  and  harbor  act,  allotment  Mar.  22,  1911) 8.544.02 

July  25,  1912  (river  and  harbor  act,  allotment  Sept.  6,  1912) 8,000.  00 

Mar.  4,  1913  (river  and  harbor  act,  allotment  Apr.  5,  1913)* 11,000.00 

Oct.  2, 1914  (river  and  harbor  act,  allotment  Oct.  24,  1014) 8,000.00 

Mar.  4,  1915  (river  and  harbor  act,  allotment  May  4.  1915) 5,000.  00 

July  27,  1916  (river  and  harbor  act,  allotment  Aug.  21,  1916) 13,  000.  00 

Aug.  8,  1917  (river  and  harbor  act,  allotment  Sept.  22,  1917) 3,000.00 

July  18,  1918  (river  and  harbor  act,  allotment  Aug.  23,  1918) 5,000.00 

Mar.  2,  1919  (river  and  harbor  act,  allotment  Mar.  19,  1919) 4,000.00 

Total '  184, 878.  78 

Receipts  from  sales,  etc.,  §131.20. 


12.  liEAU  CUEEK,  MISS.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  funds  were  available  and  no  work  was  done  in  this  stream  dur- 
ing the  fiscal  year.  The  project  has  been  completed,  and  no  further 
report  will  be  submitted. 

CONTRACTS   IN   FORCE. 

None. 

^  The  original  allotments  of  appropriation  of  Mar.  3,  1005,  authorised  Apr.  7,  1905, 
were  $90,000  for  Yazoo  River  and  snag  boat  and  S5,000  for  Tallahatchie  and  Coldwater 
Rirers.  July  12,  190($,  a  transfer  of  $5,000  from  Yaxoo  Riyer  to  Tallahatchie  and  Cold- 
water  Rivers  was  authorized.  A  transfer  of  $7,000  from  Yazoo  River  to  Big  Sunflower 
River  was  authorized  Dec.  23,  1909. 

'  The  river  and  harbor  act  of  Mar.  2,  1907,  made  specific  appropriation  of  $100,000  for 
Blg^Sunflower  River  and  $4,000  for  Tallahatchie  River  above  mouth  of  Coldwater  River 
to  BatesviUe.  The  following  allotments  for  maintenance  were  authorized  Mar.  20,  1907  : 
Yazoo  River,  $36,000;  Tallahatchie  and  Coldwater  Rivers,  $5,000;  and  Tchula  Lake» 
$4,000.  A  transfer  of  $1,500  from  Yazoo  River  to  Tallahatchie  and  Coldwater  Rivers 
"^'as  authorized  Dec.  23,  1906. 

■  The  original  allotments  of  appropriation  of  Mar.  3,  1909,  authorized  Apr.  6.  1909, 
provided  $15,000  for  Tallahatchie  and  Coldwater  Rivers  and  $5,000  for  Tchula  Lake,  but 
a  transfer  of  $1,113.27  from  the  latter  to  the  former  was  authorized  Mar.  22,  1911. 

*The  original  allotments  of  appropriation  of  June  25,  1910,  authorized  Aug.  2.  1910, 
provided  $16,000  for  Yazoo  River,  $5,000  for  Tallahatchie  and  Coldwater  Rivers,  and 
$10,000  for  Big  Sunflower  River.  A  transfer  of  $1,221.49  from  Yazoo  River  to  Talla- 
hatchie and  Coldwater  Rivers  was  authorized  Mar.  22,  1911,  and  a  transfer  of  $4,000 
from  Yazoo  River  to  Big  Sunflower  River  was  authorized  Dec.  5.   1911. 

>The  original  allotment  of  appropriation  of  Mar.  4.  1913,  authorised  Apr.  5,  1913, 
provided  $13,000  for  Big  Sunflower  River,  $2,500  for  Tchula  Lake,  and  $2,000  for  Bear 
Creek.  A  transfer  of  $416.76  from  Tchula  Lake  and  $1,107.88  from  Bear  Creek  to  Big 
Sunflower  River  was  authorized  Feb.  12,  1914. 

*  Appropriations  of  $19,000  are  included  for  Tallahatchie  River  from  mouth  of  Cold- 
water  River  to  Batesville.     This  portion  of  the  river  is  not  part  of  the  project. 
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APPROPRIATIONS. 

June  25,  1910  (river  and  Imrbor  net,  allotment  Aujx.  2,  1910) $3,(X»0.00 

Feb.  27,  1911  (river  and  harbor  act,  allotment  Mar.  22,  1911) 1, 540. 66 

Mar.  4,  1913  (river  and  harbor  act,  allotment  Apr.  5,  1913)' 892. 12 


Total 5,  432.  78 


13.  BIG  SUNFLOWER  UIVER,  MISS.     (B.l.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 
MAINTENANCE. 

The  U.  S.  snag  boat  and  dredge  Ben  Humphreys  was  employed 
from  September  15  to  November  12, 1919,  in  dredging  in  this  stream. 
A  cut  was  made  500  feet  long,  about  55  feet  wide,  and  about  6  feet 
deep  at  Two  Mile  Crossing ;  and  two  were  made  at  Holly  Bluff,  one 
being  6,000  feet  long,  about  55  feet  wide,  and  about  6  feet  deep,  and 
one  2,125  feet  long,  about  55  feet  wide,  and  about  3  feet  deep,  one 
at  Mabin  Chute  625  feet  long,  55  feet  wide,  and  3  feet  deep.  During 
the  fiscal  year  this  boat  dredged  16,875  cubic  yards  of  earth  from  this 
stream  at  a  total  cost  of  $4,651.28,  and  an  average  cost  of  27.56  cents 
per  cubic  yard,  and  removed  984  logs. 

U.  S.  derrick  boat  No.  1  was  employed  in  snagging  and  dredging 
from  September  20  to  October  27, 1919.  A  cut  was  made  near  Dowl- 
ing  Bayou  196  feet  long,  about  46  feet  wide,  and  about  3i  feet  deep, 
and  one  near  Cypress  Bend  521  feet  long,  about  45  feet  wide,  and 
about  2^  feet  deep.  The  total  amount  of  material  excavated  at  these 
two  localities  was  3,727  cubic  yards,  at  a  cost  of  $2,089.86,  or  an  aver- 
age cost  of  27  cents  per  cubic  yard ;  and  removed  295  snagjs,  63  logs,  3 
stumps,  and  blasted  42  logs  at  a  cost  of  $2.70  per  obstruction. 

.     OPEN-CHANNEL   WORK. 

U.  S.  derrick  boat  No.  1  continued  dredging  near  Blaine,  Miss., 
from  July  1,  1919,  to  September  4,  1919,  when  funds  were  about 
exhausted.  The  boat  was  then  towed  downstream  below  the  lock. 
The  dredging  was  in  the  vicinity  of  Blaine,  Miss.,  where  9  cuts,  ag- 
gregating 3,396  feet  in  length,  with  average  width  of  45  feet  and 
average  depth  of  3  feet,  were  made.  The  total  amount  of  material 
excavated  was  16,490  cubic  yards,  at  a  cost  of  $5,019.27,  or  25.77  cents 
per  cubic  yard,  and  removed  209  snags,  11  logs,  9  stumps,  68  trees,  at 
a  cost  of  $2.60  per  obstruction.  The  earth  dredged  was  deposited 
along  the  bank  to  contract  the  channel. 

The  total  expnditure  during  the  year  was  $17,432.72,  of  which 
$12,413.45  was  for  maintenance  and  $5,019.27  was  for  new  work. 

V 

CX)NTRACT8  IN  FORCE. 

None. 

iThe  olglnal  allotment  of  appropriation  of  Mar.  4,  1013,  authorized  Apr.  5,  1918, 
provided  $13,000  for  Big  Sunflower  River,  $2,500  for  Tchula  Lake,  and  $2,000  for  Bear 
Creelt.  A  transfer  of  $416.76  from  Tchula  Lake  and  $1,107.88  from  Bear  Creek  to  Big 
Sunflower  River  was  authorized  Feb.  12,  1914. 
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AFPBOFBIATION8. 

Previous  project  (H.  Doc.  No.  1491,  e3d  CJong.,  8d  sess.,  p.  406) $101,637.44 

BxiflUnK  project : 

Mar.   3,   1005    (river   and   harbor   act,  allotment 

Apr.  7,  1905)* $8,362.56 

Mar.  2,  1907 100,000.00 

June  25,  1910    (river  and  harbor  act,  allotment 

Aug.  2,  1910)* 14,000,00 

Feb.   27,   1911    (river  and  harbor  act,  allotment 

Mar.  22,  1911) 865.51 

July  25,  1912    (river  and  harbor  act,  allotment 

Sept.  6,  1912) 7,500.00 

July  25, 1912  (river  and  harbor  act) 75, 000. 00 

Mar.   4,   1913    (river  and   harbor   act,   allotment 

Apr.  5.  1913)' 14,524.66 

Mar.  4,  1913  (river  and  harbor  act) 120,000.00 

Oct.    2,    1914    (river   and   harbor   act,   allotment 

Oct.  24,  1914) 98,000.00 

Mar.  4,   1915    (river   and   harbor   act,   allotment 

Apr.  2,  1915) 104,000.00 

Mar.   4,   1915    (river   and   harbor   act,   allotment 

May  4,  1915) 5,000.00 

July  27,   1916    (river  and   harbor   act,   allotment 

Aug.  21,  1916) 63, 000. 00 

Auff.    8,    1917    (river   and    harbor   act,   allotment 

Sept.  22,  1917) 7,000.00 

July  18,   1918    (river   and   harbor  act,   allotment 

Aug.  23,  1918) 12, 000.  00 

Mar.   2,   1919    (river   and  harbor   act,   allotment 

Mar.   39,   1919) 13,000.00 

642,252.71 

Total 743, 890. 15 

Receipts  from  sales,  etc.,  $741.89. 


14.  STEELE   AND   WASHINGTON   BAYOUS   AND   LAKE   WASHINGTON, 

MISS.     (B6.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

A  party  of  laborers  quartered  on  small  boats  was  employed  from 
November  22,  1919,  to  December  12,  1919,  cutting  trees  from  the 
banks  and  destroying  obstructions  in  the  beds  of  these  waterways 
between  Garcia  and  Weigant,  Miss.  Work  was  stopped  by  high 
water.    The  following  summary  shows  work  done : 

Snags  cut 25 

Snags   blasted 3 

Logs   blasted 26 

^The  original  allotments  of  appropriation  of  Mar.  3.  1906,  authorised  Apr.  7,  1906, 
were  |90,0<K>  for  Yasoo  River  and  snag  boat  and  |6,000  for  Tallahatchie  and  Coldwater 
Rivers.  July  12,  1906,  a  transfer  of  ^,000  from  Yazoo  River  to  Tallahatchie  and  Cold- 
water  Rivers  was  authorised.  A  transfer  of  $7,000  from  Yasoo  River  to  Big  Sunflower 
River  was  authorised  Dec.  23,  1900.  ^        ^      .^.^        .^    .    ^   *        «    ^^^^ 

■The  original  allotments  of  appropriation  of  June  25,  1910,  authorised  Aug.  2,  1910, 
provided  $10,000  for  Yasoo  River,  $5,000  for  Tallahatchie  and  Coldwater  Rivers,  and 
110,000  for  Big  Sunflower  River.  A  transfer  of  $1,221.49  from  Yasoo  River  to  TaUa- 
batchle  and  Coldwater  Rivers  was  authorised  Mar.  22,  1911,  and  a  transfer  of  $4,000 
from  Yasoo  River  to  Big  Sunflower  River  was  authorised  Dec.  5,  1911.  ^    ^^^^ 

•The  orlflTlnal  allotment  of  appropriation  of  Mar.  4,  1913,  authorised  Apr.  6,  1913,  pro- 
vided $18,000  for  Big  Sunflower  River,  $2,600  for  Tchula  Lake,  and  $2,000  for  Bear 
Cre^k.  A  transfer  or  $416.76  from  Tchula  Lake  and  $1,107.88  from  Bear  Creek  to  Big 
Sunflower  River  was  authorised  Feb.  12,  1914. 
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Logs  cut 80 

Trees  cut 417 

Trees  topped 20 

Jams  removed •  14 

Field  cost  per  obstruction  removed fL  65 

The  total  expenditure  during  the  year  was  $1,600,  all  of  which  was 
for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (H.  Doc.  No.  1491,  eSd  Oong.,  3d  sess.,  p.  558) $12,500.00 

Existing  project : 

June  25,  1910  (river  and  harbor  act,  allotmoit  Aug. 

2.  1910) ., $5,000.00 

Feb.  27,  1911  (river  and  harbor  act,  allotment  Mar. 

22,  1911 ) 1, 549. 81 

July  25,  1912  (river  and  harbor  act,  allotment  Sept 

6,  1912) 2,500.00 

Mar.  4,  1913  (river  and  harbor  act,  allotment  Apr. 

5,  1913) 2,500.00 

Mar.  2,  1919  (river  and  harbor  act,  allotment  Mar. 

19,  1919) 8,000.00 

14,5^.81 

Total 27. 049. 81 


15.  MOUTH  OF  THE  YAZOO  RIVER,  MISS. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  depth  of  water  not  having  been  reduced  by  sediment  so  that 
the  passage  of  boats  was  impeded,  no  work  was  done. 

The  sum  of  $596.92  was  expended  for  care  of  plant  and  charged  to 
maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

July  13,  1892 $75,000 

Aug.  18,  1894 225,000 

Aug.  18,  1894 40,000 

June  4,  1897 850,000 

Mar.  3,  1901 510,000 

Mar.  3,  1909  (allotment) 44,000 

June  25,  1910 4,000 

July  25,  1912 5,000 

Mar.  4,  1913 10,000 

Total 1, 203. 000 

Receipts  from  sales,  etc.,  $100.30. 
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16.  OPERATING  AND  CARE  OF  LOOK  AND  DAM,  BIG  SUNFLOWER 

RIVER,  MISS. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  movable  dam  was  down  for  a  period  of  232  days,  the  low- water 
season  terminating  earlier  than  usual.  Open-river  navigation  was 
practicable  during  the  time  the  dam  was  down.  The  pool  was  bled 
17  times  during  the  period  for  which  the  dam  was  up^  to  assist  boats 
in  the  lower  nver.  In  addition  to  ordinary  work  mcident  to  the 
operation  of  the  lock  and  dam,  the  following  work  was  accomplished, 
all  bein^  done  by  the  regular  force  locally  employed:  Sixty  cubic 
yards  of  riprap  nil  was  placed  in  front  of  the  retaining  wall  extend- 
mg  downstream  from  the  dam  abutment.  The  dwelling,  the  two  cot- 
tages, and  the  shop  were  repainted,  and  the  roofs  of  one  cottage,  the 
storehouse,  oil  house,  and  needle  shed  were  repaired.  The  Foir6e 
needles  and  the  escape  bars  of  the  dam  were  cleaned  and  painted,  as 
were  the  cover  plates  of  all  recesses  in  the  lock  walls.  All  work  for 
the  fiscal  year  was  done  by  hired  labor  with  Government  plant. 

Maneuvers  of  Big  Sunflower  River  Dam  during  the  fiscal  year  1920, 


Dam  ap. 

Dam 
lowered. 

River  stage  above- 

Days  up. 

Low  water.j   Pass  sill. 

Jul  V  1 .  1919 1     

Nov.  11,1919 

Feet. 
10.2 

Feet. 
4.7 

133 

1  Dam  was  raised  Jane  20, 1919. 

Statement  of  cost  and  expenditures  for  the  Big  Sunflower  River  Lock  and  Dam 
during  the  fiscal  year  1920, 


Classification. 


1.  Administration 

2.  Operation  and  care 

3.  Maintflnanoe  and  repairs., 

4.  Contingencies 

Total 


Cost  of 
period. 


$1,071.04 

3,341.21 

054.87 

108.37 


6,175.49 


Expendi- 
tures 
during 
period. 


$1,071.04 

3,341.21 

654.87 

53.39 


5,120.51 


OONTRACrrS  IN  FORCE. 

None. 


EXPENDITURES. 
Fiscal  year— 

1918 ^^^12 

1919 '^»  729. 28 

1920 -  5,120.51 

Total 13. 314. 89 
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IMPROVEMENT   OP   RIVERS   AND   HARBORS   IN  THE   LITTLE   ROOK, 

ARK.,  DISTRICT. 


REPORT  OF  MAJ,  J.  N.  HODGES,  CORPS  OF  ENGINEERS. 


IMFBOVEMBNTB. 


[The  letters  and  flgnroB  In  parentheses  Indicate  the  group  and  the  numerical  order  in  the 
groap  to  which  the. respective  improvements  belong  for  purposes  of  appropriation.] 
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1.  Arkansas    River,    Ark.    and 

Okla 2471 

2.  White  River,  Ark.  (Al) 2473 

8.  Black   River,   Ark.   and   Mo. 

(A2) 2475 

4.  Current  River,  Ark.  and  Mo. 

<A3) 2476 


Page. 

St.  Francis  and  L'Anirullle 
Rivers  and  Blackflsh  Bayou, 
Ark.  (A4) 2477 

Operating  and  care  of  Locks 
and  Dams  Nos.  1,  2,  and  3, 
Upper  White  River,  Ark_-    2478 


FOB  DESCBIPnON  OF  IMPBOVEMENTS  IN  THIS  DISTBICT,  SEE  PAGES  1169  TO  1197. 

1,  AREL^NSAS  RIVER,  ARK.  AND  OKLA. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Snagging  operations. — The  expenditures  during  the  year,  all  for 
maintenance  of  channel  bv  hired  labor  with  Government  plant,  were 
$21,367.73,  in  which  is  included  $13.43  derived  from  sales,  etc. 

Annual  overhaul  of  the  snag  boat  Arkansas  was  completed  at 
Little  Rock  July  23,  1919,  and  the  boat  began  operations  there  the 
next  day.  Because  of  but  18  inches  to  2  feet  in  the  channel  (Little 
Bock  gage,  0.9  to  — 0.6),  the  boat  lay  at  Fourche  Place,  15  miles 
below  Little  Rock,  from  August  4  to  24,  awaiting  a  rise  in  the  river. 
It  ran  from  Fourche  Place  to  the  lower  mouth  of  the  river  and  began 
working  upstream  from  there  on  August  30,  1919.  The  low-water 
period  was  unusually  short  this  year.  It  ended  October  13,  1919,  at 
which  time  the  Arkansas  was  in  the  vicinity  of  Pendleton,  45  miles 
above  the  mouth.  The  boat  was  then  rim  to  Little  Rock  and  used  for 
inspection  trip ;  then  worked  seven  days  in  vicinity  of  South  Bend ; 
then  run  to  Devalls  Bluff,  where  it  was  laid  up  November  12,  1919, 
for  the  winter  and  spring  high-water  periods.  A  skeleton  organiza- 
tion of  crew  was  retained  on  it. 

This  organization  has  made  necessary  repairs  to  put  the  boat  in 
operation  during  the  coming  year.  Annual  overhaul  of  snag  boat 
C.  B.  Reese,  the  cost  of  which  is  borne  by  both  White  River,  Ark., 
and  Arkansas  River  appropriations,  was  completed  oeptember  23, 

2471 
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1919,  but  the  boat  was  not  operated  in  Arkansas  River,  because  of 
the  early  ending  of  the  low-water  period.  The  work  accomplished 
was  removal  of  wreck  of  Cora  L.  Roberta  in  Waterworks  Bend,  near 
Little  Eock,  and  removal  of  206  snags  and  41  stumps  from  the  chan- 
nel, and  cutting  566  trees  on  caving  banks.  It  .is  not  practicable  to 
state  unit  costs  for  the  different  classes  of  obstructions  removed. 
Maintenance  of  works  at  Pine  Bluff. — ^The  expenditures  during  the 

?rear  were  $8,450.95,  of  which  $7,455.94  were  payments  of  outstanding 
labilities  from  previous  year.  Of  the  amount  expended  $4,372.40 
was  from  special  fund  contributed  by  St.  Louis  Southwestern  Rail- 
way Co. 

Operations  this  fiscal  year  consisted  of  placing  419  cubic  yards  of 
stone  on  bare  mattress,  exposed  by  falling  river,  between  Nebraska 
Street  and  eastern  end  of  river  track.  This  work  is  in  a  generally 
fair  condition  June  30,  1920.  There  has  been  some  displacement  of 
paving  in  the  vicinity  of  Ohio  Street,  some  guUving  of  bank  slope 
just  below  Nebraska  Street,  and  a  "displacement  of  stone  at  river  end 
of  Dike  7.  There  are  1,256  cubic  yards  of  stone  on  hand  at  Pine 
Bluff  to  make  the  needed  repair. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
UNITED  STATES  FUNDS. 

Previous  projects:  July  3,  1832,  to  Sept.  15,  1909  (see  H.  Doc. 
No.  1491,  63d  Cong.,  3d  sess.,  pp.  399-400,  and  A.  R.  for  1908, 

p.  1590) *  $2, 250, 783. 46 

Existing  project : 

June  13,   1902,   continuing   Improvement   and 

maintenance  and  operating  snag  boats $110,000. 00 

Apr.  28,  1904— 

Allotment  June  7,  1904 $20, 000. 00 

Allotment  Feb.  18, 1905 "  501. 41 

Total 20, 501. 41 

Mar.  3. 190&— 

Maintenance  of  Improvement-    35,000.00 
Revetment  at  Red  Fork  If  re- 
quired In  Interest  of  naviga- 
tion     30, 000. 00 

Total 65, 000. 00 

Emergency  allotment  for  Pine  Bluff,  Dec. 
21,   1908 10,000.00 

1  Many  of  the  early  appropriations  for  this  river  were  combined  with  those  of  other 
riyen»  and  It  is  Impracticable  to  make  an  exact  statement  of  the  dlstrtbotion  of  the 
appropriations  to  this  river  from  the  lists  given  in  House  Document  No.  1491,  Sixty- 
third  Congress,  third  session.  In  the  Annual  Report  for  1908  (pw  1590)  there  is  given 
a  list  showing  a  close  approximation  to  all  appropriations  and  aflotments  for  this  river, 
and  this  list  was  used  in  preparing  the  list  herewith. 

*  Allotment  of  $1,000,  of  which  $498.59  was  returned  to  the  Treasury. 
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Existing  project — CJontinued. 
Mar.  2,  1907— 

Maintenance  of  Improvement $35,000.00 

Arkansas  River  at  Pine  Bluff  and  White 
River  at  Augusta  Narrows  (part  applied 

to  Pine  Bluflf) 74,200.00 

Emergency  allotment  for  Pine  Bluff,  Dec. 

21,  1908 *  7, 957. 00 

Mar.  3,  1909— 

Preservation  and  maintenance  (general)—      85,000.00 

Works  at  Pine  Bluff 97,200.00 

Emergency  allotment  for  Pine  Bluff,  June 

20,  1912 ■  17, 144.  82 

June  25,  1910— 

Maintenance    of    improvement,    including 

works  at  Pine  Bluff 51, 000. 00 

Construction    and    operation    of    dredge 

boats 875, 000. 00 

Feb.  27, 1911,  maintenance,  Including  works  at 

Pine  Bluff  and  operation  of  dredges 62, 500. 00 

July  25,  1911— 

Maintenance,    including    works    at    Pine 

Bluff  and  operation  of  dredges 30, 000. 00 

Protection  of  bank  in  front  of  Crawford 

County  levee 30, 000. 00 

Mar.  4,  1913— 

Maintenance,  including  works  at  Pine  Bluff 

and  operation  of  dredges 48,000.00 

Protection  of  bank  in  front  of  Crawford 

County  levee  (completion) 30, 000. 00 

Oct.  2,  1914,  allotment,  maintenance,  including 

works  at  Pine  Bluff 46. 000. 00 

Mar.  4, 1915,  allotment,  maintenance,  including 
works    at    Pine    Bluff    and    operation    of 

dredges 259, 350. 00 

July  27,  1916 234,700.00 

Aug.  8,  1917 35,000.00 

$1,673,553.23 

Total  appropriations  and  allotments 3, 924, 886. 69 

00NTBIBT7TED  FUNDS. 

Contributed  by  St.  Louis  Southwestern  Ry. : 

Fiscal  year  1918 3,250.00 

Fiscal  year  1919 .  86, 608. 00 

39.858.00 

Total  United  States  and  contributed  funds 8, 964, 194. 69 

Receipts  from  sales,  etc.,  $6,081.11. 


WHITE  RIVER,  ARK.,  BLACK  AND  CURRENT  RIVERS,  ARK.  AND  MO., 
AND  ST.  FRANCIS  AND  L'ANGUILLB  RIVERS,  AND  BLACKFISH 
BAYOU,  ARK.     ( GROUP  A. ) 

2.  WHITE  RIVER,  ARK.     (Al.) 
OPERATIONS   DUKINO   THE   PI80AL  TEAR. 

All  operations  were  for  maintenance  of  channel  by  hired  labor 
with  Government  plant.  The  expenditures  were  $18,007.65.  Annual 
overhaul  of  Quwpcm  was  completed  in  July,  1919,  and  operations 

>  Allotment  of  flO.OOO,  of  which  $2,043  was  returned  to  the  Treasury. 
*AUotment  of  $25,000,  of  which  $7,865.18  was  returned  to  the  Treasury. 
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began  at  De  Vails  Bluff  (125  miles  above  mouth  of  river)  August  1, 
1919.  The  boat  worked  upstream  to  Black  River  and  entered  that 
stream  September  11,  1919.  Other  than  being  used  on  an  inspection 
trip  in  October,  this  boat  did  no  further  work  in  this  river  this 
year  because  of  low- water  period  having  ended  before  it  completed 
work  on  the  tributary  stream. 

Annual  overhaul  of  C.  B.  Reese  was  completed  and  operations 
begun  at  De  Vails  Bluff  September  23,  1919.  While  working  in 
Moores  Bend  on  September  29  the  boat  was  snagged  and  two  rudders 
damaged.  Before  repair  was  completed  the  low-water  period  was 
ended,  and  the  boat  did  no  further  work  this  year.  The  work  ac- 
complished by  both  boats  was  280  snags,  7  saw  logs.  17  stumps,  and 
8  drift  rafts  removed  from  channel,  and  38  trees  lelled  on  sliding 
bank.  It  is  not  practicable  to  state  unit  costs  for  the  different  classes 
of  obstructions  removed. 

The  cut-off  between  Arkansas  and  White  Rivers,  which  to  three 
years  ago  was  the  low-water  channel  for  Arkansas  River,  was  diy 
for  about  one- fourth  its  length  during  the  low-water  period  of  this 
fiscal  year.  This  filling  up  of  that  cut-off  appears  to  be  accompanied 
by  a  filling  of  the  channel  of  White  River  near  its  mouth  and  a 
marked  tendency  for  Montgomery  Chute,  3  miles  from  Mississippi 
River  up  White  River,  tooecome  the  low-water  channel  between 
White  and  Mississippi  Rivers. 

OONTRACrS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Appropriations  for  White  River  have  been  partly  for  limited  reaches,  partly 
for  the  whole  river,  and  partly  for  it  in  combination  with  other  rivers.  Th» 
appoprlations  specifically  for  this  river  are  as  follows : 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess,,  p.  577)—  $366,000 
Existing  project : 

Mar.  3, 1899,  open-channel  improvement  below  Batesville.  $14, 815 

Maintenance  below  Batesvllle — 

June  13.  1902 22, 000 

June  13,  1902,  emergency  allotment,  May  31, 1904 7, 100 

Mar.  3,  1905 15, 000 

Mar.  2,  1907 30, 000 

Mar.  2, 1907,  Arkansas  River  at  Pine  Bluff  and  White  River 

at  Augusta  Narrows  (part  applied  to  White  River)—  25,800 

Maintenance  below  Batesvllle — 

Mar.  3, 1909  (allotment) 16, 000 

June  25,  1910 —  17, 500 

Feb.  27,  1911 18,000 

July  25,  1912 18, 000 

Mar.  4,  1913 20,000 

Oct.  2,  1914  (allotment) 10,000 

Mar.  4, 1915  (allotment) 14, 000 

July  27, 1916 30, 500 

Aug.  8. 1917 19, 200 

Mar.  2,  1919 22, 750 

300,666 

Total  appropriations  and  allotments 666, 665 

Receipts  from  sales,  etc.,  $1,210.34. 
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PREVENTION  OF  CUT-OFF  AT  DE  VAKiLS  BLUFF,  ARK. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  expenditures  were  made  and  no  work  was  done  during  the  year. 
The  cut-off  that  was  to  be  prevented  formed  in  the  high-water  period 
of  February  and  March,  1919.  The  project  being  impossible  of  ac- 
complishment, the  $8,000  appropriated  for  this  work  has  been  cov- 
ered into  surplus  fund  and  no  further  report  will  be  made  on  it. 


APPROPRIATION. 

Blarch  4,  1913 $8,000 

June  30, 1920,  carried  to  the  surplus  fund 8,000 


BLACK  AND  CURRENT  RIVBRS,  ARK.  AND  MO. 

3.  BLACK  RIVER,  ARK.  AND  MO.     (A2.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

All  operations  were  for  channel  maintenance  by  hired  labor  with 
Government  plant.  The  expenditures  were  $12,146.82,  in  which  is 
included  $15.30  receipts  from  sales. 

The  snag  boat  Rwerside  (hand  propelled)  worked  from  Poplar 
Bluff  downstream  to  Current  River  (117  miles)  during  July,  August, 
and  September,  1919.  It  returned  to  Black  River  November  1  and 
started  working  upstream  toward  Po^ar  Bluff  when  operations  were 
stopped  by  rising  river  at  Skaggs  Feriy  (2  miles  above  Current 
River)  on  November  3.  The  boat  was  cordelled  to  Poplar  Bluff. 
The  Quapaw  entered  Black  River  from  White  River  September  11, 
1919,  worked  below  Current  River  until  November  10,  1919,  when 
operations  were  suspended  because  of  rising  stage  in  the  river.  The 
boat  was  run  to  Devall  Bluff  and  laid  up  for  the  winter  and  until 
additional  funds  are  available  for  its  repair  and  operation.  It  is  not 
practicable  to  state  unit  costs  for  the  several  classes  of  obstructions 
removed. 

Summary  of  snagging  operations  in  Black  River, 


Boat. 

Work  done  between— 

Distance. 

Snags 
removed. 

Stumps 
removed. 

Saw          Drift 

logs          rafts 

removed,   broken. 

Trees 
feUed. 

Riverside 

Qoapaw 

Con-ent  River  and  Pop- 
lar Bluff. 

Mouth  and  Current 
River. 

MiUs. 
U7 

96 

732 
281 

99 
43 

197 
12 

12 

1 

806 

181 

Total 

213 

1,013 

142  1           200 

13 

987 

CONTRACTS   IN   FORCE. 

None. 
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APPROPRIATIONS. 

Appropriations  for  Black  River  have  been  made  separately  under  the  heads 
of  "  Improving  Black  River,  Mo.,"  **  Improving  Black  River,  Ark.,"  and  "  Im- 
proving Black  River,  Ark.  and  Mo."  This  river  is  miderstood  not  to  have  heea 
included  in  the  snagging  operations  under  the  early  appropriations  for  snaggini^ 
in  western  rivers.  All  appropriations,  either  direct  or  by  apporttonments  or 
allotments  under  the  joint  appropriation  title  "  Improving  Black  and  Current 
Rivers,  Ark.  and  Mo.,"  have  been  for  the  existing  project : 

June  14,  1880 1 $15,000.00 

Mar.  3,  1881 6,000.00 

Aug.  2,  1882 10,000.00 

July  5,  1884 1 20,000.00 

Aug.  5,  1886 6, 000.  00 

Aug.  11,  1888 12,000.00 

Sept.  10,  1890 - 12,000.00 

July  13,  1892 5. 000.  00 

Aug.  18,  1894 9,  500.  00 

Jime  3,  1896 8,000.00 

Mar.  3,  1899 8,000.00 

June  13,  1902 21, 700.  00 

June  13,  1902  (emergency  allotment.  May  31, 1904) *8, 530.  50 

Mar.  3,. 1905  (apportioned) 13,000.00 

Mar.  2,  1907  (apportioned) 13,000.00 

Mar.  3,  1909  (allotment) 12,000.00 

June  25,  1910  (apportioned) 13,500.  00 

Feb.  27,  1911  (apportioned) 4,100.00 

July  25,  1912  (apportioned) 12,000.00 

Mar.  4,  1913  (apportioned) 18,500.00 

Oct.  2,  1914  (allotment) 13, 600.  00 

Mar.  4,  1915  (allotment) 16,850.00 

July  27,  1916  (apportioned) 14.000.00 

Aug.  8,  1917  (allotment) 5,500.00 

July  18,  1918 2, 000. 00 

Mar.  2,  1919 14,900.00 


Total 293, 680.  50 

Receipts  from  sales,  etc.,  $282.46. 


4.  CURRENT  RIVER,  ARK.  AND  MO.     <A3.) 
OPERATIONS  THIS  FISGAL  YEAR. 

Operations  were  for  channel  maintenance  by  hired  labor  with  Gov- 
ernment plant.  The  expenditures  were  $2,357.89.  Owing  to  the  short 
low- water  period,  operations  were  limited  to  one  month's  work  by 
the  snag  boat  Riverside  (hand  proi>elled)  between  the  mouth  of  the 
river  and  Missouri  State  line  (41^  miles).  The  boat  entered  this  river 
from  Black  River  October  1,  1919,  and  returned  to  Black  River 
November  1,  1919.  One  hundred  and  eighty-two  snags,  2  saw  logs, 
and  28  stumps  were  removed  from  the  channel  and  84  trees  felled  on 
caving  or  sliding  banks..  It  is  not  practicable  to  establish  unit  costs 
for  the  different  classes  of  obstructions  removed. 

CONTRACTS  IN  FORCE. 

None. 

^  $8,850,  less  1819.50  returned  to  Treasury. 
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APPBOPRIATIONS. 

PreviouB  projects,  June  10,  1872,  and  Mar.  3,  1881 $7, 000 

Bxisting  project : 

Attg.   18,    1894 $8,000 

June  3,  1896 2,000 

Mar.   3,   1890 5,000 

June  13,   1902 6,900 

June  13, 1902, (emergency  allotment.  May  31, 1904) 2. 935 

Mar.  3,  1905  (apportioned) 5,000 

Mar.  2,  1907  (apportioned) 5,000 

Mar.  3,  1909  (allotment) 6,000 

June  25,  1910  (apportioned) 6,000 

Feb.  27,  1911  (apportioned) 3,000 

July  25,  1912  (apportioned) 3,000 

Mar.  4,  1913  (apportioned) 6,500 

Oct  2,  1914  (allotment) 3,500 

Mar.  4,  1915  (allotment) 7,150 

July  27,  1916  (apportioned) 4,000 

Aug.  8.  1917  (allotment) 500 

July  18,  1918  (allotment) 1.000 

Mar.  2,  1919 3, 850 

Total  for  existing  project -  79, 335 

Grand   total 86, 335 

Receipts  from  sales,  etc.,  $58.34. 


5.  ST.  FRANCIS  AND  L'ANGUILLE  RIVERS  AND  BLACKFISH  BAYOU, 

ARK.   (A4.) 

OPERATIONS  DURING  THE  FIflCAIi  TEAR. 

All  operations  were  for  maintenance  of  channel  by  hired  labor  with 
Government  plant.  The  expenditures  during  the  year  were  $5,653.24 
for  St.  Francis  and  L' Anguille  Rivers  and  $600  for  Blackfish  Bayou ; 
total,  $6,063.24.  Of  this  amount,  $3.10  was  derived  from  receipts 
from  sales,  etc. 

Annual  overhaul  of  the  -4.  B,  Johnson  (hand  propelled)  was  made 
at  Madison  in  July  and  the  boat  towed  to  Marked  Tree  (148  miles 
above  the  mouth) ,  where  active  operations  were  begun  August  1, 1919. 
The  boat  worked  downstream  to  Blackfish  Bayou  (38  miles  above  the 
mouth)  and  entered  that  stream  October  26,  1919.  It  worked  up  to' 
Fifteenmile  Bayou,  6  mUes,  and  came  back  to  St.  Francis  River 
November  7,  when  it  was  towed  to  Madison  and  laid  up  because  of 
high  stage  of  the  river. 

Summary  of  operations. 


stream. 

Distance. 

Snags 
removed. 

Stumps 
removed. 

Saw  logs 
removed. 

°.5J^ 

Trees 
feUed. 

Trees 
girdled. 

St.  Francis  River:  Marked  Tree 
to  Blackflsh  Bayou 

Blackfish  Bayou:  Mouth  to  Flf- 
taenmile  Bavou          

110 
6 

330 
20 

46 

230 

ao 

2 

745 
274 

60 
• 



Total 

116 

330 

40 

236 

22 

1,019 

6 

CX)NTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

The  earlier  exaniiuations  and  the  earlier  appropriations  for  St.  Francis  River, 
Arlc.,  were  made  under  appropriations  for  it  in  conjunction  with  White  River, 
Ark.  Of  the  expenditures  under  those  appropriations  this  office  has  no  record. 
The  separate  appropriations  for  the  entire  St.  Francis  River  are  classified  In 
one  list  in  House  Document  1491,  Sixty-third  Congress,  third  session. 
Previous  projects: 

Mar.  3,  1871-June  13,  1902  (see  H.  Doc.  1491,  63d  Cong.  3d 

sess.,  p.  542) $180,500.34 

Less  appropriation  for  St.  Francis  River,  Mo—  $30,  500. 00 
Less  appropriation  for  levee  along  Walnut  bend 

of  Mississippi  River 75,000.00 

105,500.00 

Amount  for  previous  projects,  St  Francis  River,  Arlc 75, 000. 34 

June  18,  187S-June  13. 1880,  L'Anguille  River  (see  H.  Doc.  1491, 

63d  Cong.,  3d  sess.,  p.  542) 17, 000. 00 

June  13,  1902-July  18,  1918 92,237.19 

Total  for  previous  projects 184, 237. 53 

Existing  project: 

Mar.  2,  1919 7,  500. 00 

Grand    total 191,  737. 52 

Receipts  from  sales,  etc.,  $199.50. 


6.  OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  1,  2,  AND  3,  UP- 
PER WHITE  RIVER,  ARK. 

All  operations  were  by  hired  labor  with  Government  plant. 

Lock  and  Dam  No,  1. — Operations  during  the  year  were  in  general 
confined  to  routine  operation  and  care  of  lock  and  appurtenant 
works.  Flash  boards  were  placed  on  the  dam  August  12  for  the 
purpose  of  raising  pool  surface  to  give  sufficient  channel  depth  with- 
out dredging  the  shoals  in  the  pool.  The  basement  of  the  lock  house 
was  partitioned  and  converted  into  kitchen  and  dining  room,  and 
the  other  rooms  repapered.  Some  material  was  procured  preparatory 
to  placing  concrete  top  on  cribs  around  old  abutment.  Freshets, 
begmning  October  11,  1919,  and  continuing  to  end  of  the  fiscal  year, 
have  caused  a  suspension  of  this  work  until  the  coming  low-water 
period.    The  lock  was  submerged  4  days  in  March  and  2  days  in  May. 

Lock  and  Dam  No.  2. — The  upper  guide  and  guard  cribs  were  torn 
down  to  4.1  feet  on  upper  miter  sill  gage  and  rebuilt.  The  rebuilt 
cribs  are  topped  with  concrete  in  place  of  hand-laid  riprap  and 
timber  decking  heretofore  used.  The  tearing  down  of  the  cribs  in- 
volved the  following  work :  Removal  of  40,343  feet  b.  m.  of  timbers, 
at  cost  of  $3.12  per  m,  and  466  cubic  yards  of  riprap  filling,  at  cost  oi 
99  cents  per  cubic  yard.  The  rebuilding  of  them  involved  placing 
42,500  feet  b.  m.  of  timbers,  at  $82.03  per  m.,  in  place,  including  cost 
of  materials,  freights,  labor,  etc. ;  replacing  466  cubic  yards  of  old 
riprap  filling,  at  49  cents  per  cubic  yard ;  and  32  cubic  yards  of  addi- 
tional filling,  at  $1.65  per  cubic  yard,  including  cost  of  stone,  labor, 
etc.;  and  49^  cubic  yards  of  concrete,  at  $8.36  a  cubic  yard.  One 
hundred  and  twenty-six  cubic  yards  of  earth  and  gravel  were  placed 
in  washed  area  on  reservation  above  the  upper  land  crib,  at  cost  of 
$1.45  per  cubic  yard. 
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The  timber  decking  was  removed  from  abutment-protection  cribs 
and  15J  cubic  yards  of  concrete  decking  placed  at  $10.01  a  cubic 
yard.  Other  operations  were  of  routine  nature,  involving  ordinary 
operations  of  lock  and  care  of  appurtenant  works  and  buildings. 
The  lock  was  submerged  four  days  in  March  and  two  days  in  May, 
1920, 

Lock  and  Dam  No.  3. — ^The  abutment-protection  crib,  the  90-foot 
crib,  and  the  apron-protection  crib  at  the  abutment  end  of  the  dam 
were  torn  down  to  low  water  and  rebuilt  with  concrete  caps.  Tear- 
ing down  the  cribs  to  low  water  involved  the  removal  of  38,854  feet 
b.  m.  of  timbers^  at  $2.64  per  m.,  and  338  cubic  yards  of  riprap  fill, 
at  $1.21  per  cubic  yard.  The  rebuilding  involved  placing  276  cubic 
yards  of  concrete,  at  $25.15  a  cubic  yard.  In  the  quantity  of  con- 
crete placed  is  included  22  cubic  yards  placed  over  the  back  fill  of 
abutment  crib  in  lieu  of  the  riprap  paving  heretofore  used,  and  the 
unit  rate  includes  setting  up  forms  three  times  because  of  freshets. 
This  work,  begun  in  September,  was  not  completed  until  December  30, 
by  reason  of  consecutive  interruptions  by  said  freshets.  Timbers  for 
construction  of  new  lock  gates  were  procured,  and  at  the  end  of  the 
year  all  have  been  rough  bolted  together,  for  trimming  heels  and 
toes,  on  the  storage  yard  at  Batesville.  Other  operations  not  of 
routine  nature  consisted  of  clearing  willows  from  \\  acres  on  left 
bank  just  above  the  upper  approach  and  from  300  linear  feet  of 
bank  at  the  lower  approach.  The  lock  was  submerged  three  days  in 
March,  and  the  walls  were  just  awash  for  two  days  in  May. 

Dredging, — The  low-water  stage  for  the  year  was  above  the  aver- 
age, and  placing  flash  boards  on  Dam  No.  1  obviated  the  necessity  of 
any  dredging  in  main  channel  through  the  pools.  In  August  and 
September  1,060  linear  feet  of  channel  30  feet  wide  and  5  feet  deep, 
involving  removal  of  2,725  cubic  yards  of  sand,  at  cost  of  22f  cents 
a  cubic  yard,  was  made  in  the  mouth  of  Polk  Bayou. 

Floating  vlant. — Operations  for  care  and  maintenance  of  floating 
plant,  outsiae  of  ordinary  maintenance  and  upkeep,  consisted  of  plac- 
ing new  dipper  arm  and  one  new  forward  spud  on  dredge  68^  new 
furnace  and  bulkhead  around  coal  bunkers  on  towboat  A.  D,  AUen^ 
and  placing  eight  new  bottom  planks  in  derrick  boat  No.  i. 


EXPENDITURES. 

The  items  of  approved  project  and  expenditures  under  them  were 
as  follows.  This  statement  does  not  include  $100  derived  from  sales, 
etc.: 

1.  Wages  of  regular  lock  forces ^'SS'o? 

2.  Operation  supplies  and  materials o39. 84 

3.  Emergency  labor  and  materials SJ'S^ 

4.  Care,  repair,  and  renewals  of  plant ^»  241. 90 

5.  Care  and  repair  of  buildings  and  grounds 533.46 

a  Partial  rebacklng  of  cribs  and  dams a'o'T^ 

7.  Dredging  and  snagging  In  pools  and  approaches 453. 98 

8-  Repair  to  cribs  and  dams 5'^^S* 

9.  Repair  to  lock  gates  Nos.  1,  2,  and  3 3. 311. 75 

10.  Repair  to  shore  protections n'nacTo'; 

11.  General  expense,  supervision,  etc 2, 7C8. 31 

Total - 25, 427. 86 
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Expenditures  under  permanent  indefinite  appropriatUma  of  1884  <^nd  1909. 


Fiscal  year. 

Lock  and 
Dam  No.  1. 

Look  and 
Dam  No.  2. 

Lock  and 
Dam  No.  3. 

To^L 

1904 

S361.86 
3,580.01 
2,711.50 
11,314.02 
4,510.85 
6,198.98 
8,196.49 
6,892.60 
9.514.13 
9,851.38 
12,503.72 
13,493.75 
11,059.55 
13,409.68 
9,067.51 
7,795.00 
5,475.35 

S361.86 

1905 

31,069.99 
37,036.30 
15,622.21 
37,642.03 
6.365.40 
7,442.28 
7.412.51 
17,763.00 
15,624.03 
15,082.20 
20,086.49 
18,276.28 
24,657.23 
6,892wl2 
19, 58a  58 
7,627.73 

4, 65a  00 

1906 

39, 747.  M) 

1907 

"'iiii'ii' 

4.893.65 
7,545.44 
6,84.3.19 
8,565.51 
7,451.17 
9,258.07 
9,569.58 

15,395.16 
6,876.21 
6,660.69 
6.505.87 

12.624.77 

26,837.23 

1908 

4.3,064.25 
17,448.03 

1909 

1910 

23,184.21 

1911 

21,148.30 

1912 

35,842.64 

1913 

32,926.58 

1914 

36,793.99 

1915 

43.129.82 

1916 

44,730.99 

1917 

44,943.12 

1918 

22,620.32 

1919 

33,881.46 

1990 

25,527.80 

Total 

135,930.81 

259,900.38 

103,001.75 

496,838.44 
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DISTRICT. 


REPORT  OF  MAJ.  DEWITT  C.  J0NE8,  CORPS  OF  ENGINEERS, 


Mississippi  River  between  the 
Ohio  and  Missouri  Rivers..    2481 


nCPBOVEMSlTTS. 

Pac«> 


Removing  snags  and  wrecks 
from  the  Mississippi  River 
below  the  mouth  of  the  Mis- 
souri River,  and  from  Old 
and  Atchafalaya  Rivers 2499 


FOB  DESCRIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES   1197  TO  1205. 


1.  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI  RIVERS. 

OPERATIONS  DUBINO  THE  FISCAL  YEAR  1020. 

WORKS  OF  IMPROVEMENT. 

Maintenance  of  the  existing  regulation  works — ^hurdle  dikes  and 
bank  revetments — ^including  such  minor  extensions  as  were  required 
for  that  purpose,  and  in  which  the  standard  forms  of  construction 
were  usea,  was  continued  bv  hired  labor  from  July  1  to  December 
1, 1919,  January  16  to  20,  and  after  March  11,  as  heremafter  described, 
at  East  Twin  Hollows,  West  Twin  Hollows.  Pulltirfit,  Meramec 
Kiver,  Foster  Island,  Lucas,  Calico  Island,  Osborne  Field,  Danby 
Landing,  Penitentiary  Point,  West  Fort  Chartres,  East  Fort 
Chartres,  Turkey  Island,  Ste.  Genevieve,  Mo. ;  Kaskaskia  Island, 
Chester  (Horse  Island^,  Chester  (Claryville),  Crain  Island,  Liberty 
Island,  LaCour  Islano,  Union  Point,  Hanging  Dog  Island,  Price 
Landing,  Beechridge,  Eliza  Towhead^  Cairo,  and  Greenfield  Bend. 
The  four  suction  dredges  of  the  district  were  in  commission  during 
the  low  water  season,  Julv  1  to  December  11,  and  were  operated  on  15 
obstructive  main-channel  bars  which  developed  during  that  time. 
The  one  dipper  dredge  belonging  to  this  district  worked  September  4 
to  October  ^  and  March  3  to  13  on  the  gravel  bar  in  Grand  Tower 
upper  crossing.  Hydrographic  surveys  were  made  covering  169  miles 
oi  river,  including  all  dredged  channels,  shoal  crossings,  and  caving 
banks;  19  miles  of  river  were  resurveyed  for  the  dredging  service. 
Kiver  gages  were  read  throughout  the  year  and  were  inspected  and 
repaired  as  required.  The  plant  was  repaired  and  cared  for  at  the 
St.  Louis  engineer  depot  and  at  fleet  in  winter  harbor,  Fayville,  111. 

2481 
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Materials  were  procured  by  contract  and  open-market  purchases  and 
by  hired  labor,  as  was  deemed  most  advantageous  to  the  department. 

CONSTRUCTION   WOKKS. 

Note. — Station  numbers  (100  feet),  wherever  shown  herein,  refer  to  an  origin 
at  the  upstream  end  of  the  work  at  that  locality.  River  stages,  unless  other- 
wise noted,  refer  to  the  St  Louis  gage.  Origin  of  river  distances  Is  Eads 
Bridge,  St.  Louis,  Mo.;  all  localities  of  work  are  downstream  from  St  Louis, 
unless  otherwise  noted. 

T.WIN   HOLLOWS,  EAST,   MHXS   14   TO   16,  LEFT  BANK. 
(Oct.  1-14,   1919.] 

Bank  revetment^  repair, — A  small  section  of  brush  mattress,  4,505 
square  feet,  was  built  and  sunk  between  stations  55  and  56,  connect- 
ing the  old  mattress  with  the  shore ;  between  station  55  and  62  and 
between  the  6- foot  and  15-foot  stages  150  cubic  yards  of  earth  were 
graded  from  the  bank  and  11,377  square  feet  of  stone  paving  were 
placed,  covering  several  bare  spots  in  the  paving. 

TWIN  HOLLOWS,  WEST,  MILES  14  TO  17,  UOHT  BANK. 
[Sept   22-Oct   14,   1919.] 

Hurdle  dikes^  repair. — To  prevent  further  loss,  repairs  were  made 
to  the  outer  ends  of  hurdles  Nos.  4,  5,  and  5^,  as  follows :  No.  4,  45 
linear  feet;  No.  5,  70  linear  feet;  and  No.  ^,  55  linear  feet;  138 
piles  were  driven,  55  clumps  cabled,  and  10  stringers  placed.  At  the 
outer  end  of  No.  3,  drift  that  had  accimiulated  and  become  massed 
together  to  a  depth  of  about  15  feet  in  the  T-head  was  covered  with  a 
mattress  2,000  square  feet,  and  the  entire  mass  was  sunk  and  bal- 
lasted with  stone ;  125  cubic  yards  of  stone  were  placed  at  the  base  of 
the  piles  at  the  outer  ends  of  Nos.  4  and  5  to  protect  their  founda- 
tions. 

PULLTIQHT,   MILES    16   TO    19,   LEFT  BANK. 
[Sept.  13-19,  1919.] 

Hurdle  dikes,  repair. — The  outer  ends  of  hurdles  Nos.  4^,  5,  and  6 
were  repaired  as  follows :  No.  4J,  75  linear  feet ;  No.  5,  60  luiear  feet : 
No.  6,  25  linear  feet;  108  piles  were  driven,  45  clumps  cabled,  ana 
7  stringers  placed. 

MEBAMEC  BIVEB,  MILES  19  AND  20,  BIGHT  BANK. 
[Sept  5-12,  1919.] 

Hurdle  dikes,  repair. — Since  their  completion  in  1914,  the  two  dikes 
at  this  locality.  Nos.  2  and  3,  have  suffered  losses  of  300  feet  and  500 
feet,  respectively,  at  their  outer  ends.  To  maintain  the  existing  good 
bant  alignment  and  channel,  repairs  were  made  as  follows:  i^.  2, 
65  linear  feet ;  No.  3, 105  linear  feet ;  98  piles  were  driven,  32  clumps 
cabled,  and  12  stringers  placed. 
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FOSTER  ISLAND,  MILES  27  AND  28,  LEFT  BANK. 
[Oct   17-80.   1919.] 

Bank  revetment,  repair. — The  paving  at  this  locality  was  repaired 
between  stations  5  and  12,  between  the  4-foot  and  15-foot  stages; 
40  cubic  yards  of  earth  were  graded  from  the  bank,  and  17,140  square 
feet  of  stone  paving  were  placed.  • 

LUCAS,  MILES  28  TO  32,  LEFT  BANK. 
[Oct.  16-31,  1910.] 

Hurdle  dikes,  repair, — ^These  dikes  are  immediately  below  the 
Foster  Island  revetment,  and  were  last  repaired  in  1911.  During 
the  present  year  repairs  were  made  to  the  upper  two  dikes  as  fol- 
lows: No.  —4,  210  linear  feet;  No.  —3, 125  linear  feet;  183  piles  were 
driven,  57  clumps  cabled,  and  9  stringers  placed.  A  brush  mattress, 
4,150  square  feet,  with  stone  massed  thereon,  was  built  around  the 
exposed  piling  in  the  shore  end  of  No.  —4,  thus  forming  a  short  sec- 
tion of  solid  dike  between  the  piling  and  the  bank. 

CALICO  ISLAND,  MILES  32  AND  38,  LEFT  BANK. 
[June  21-30»  1920.] 

Hurdle  dikes,  repair, — ^The  channel  is  now  attacking  the  left  bank 
at  this  locality,  the  first  time  since  1911,  when  the  work  was  last  re- 
paired, wearing  the  accretions  away  rapidly,  exposing  the  decayed 
piling.  Repairs  were  made  to  the  short  sections  remaining  at  the 
shore  ends,  as  follows:  No.  18,  200  linear  feet;  No.  19^,  155  linear 
feet;  206  piles  were  driven,  67  clumps  cabled,  11  stringers  placed,  700 
square  feet  of  drift  mattress  were  built  and  sunk,  and  5,540  square 
feet  of  stone  paving  were  placed  at  the  shore  end  of  No.  18,  between 
the  12- foot  and  29-foot  stages.  At  the  end  of  the  fiscal  year  the  work 
was  75  per  cent  complete. 

OSBOBNE  FIELD,  MILES  38  TO  40,  LEFT  BANK. 
[Nov.  2e-Dec.  1.  1919.] 

Bank  revetment,  repair. — ^To  repair  damage  resulting  from  a  severe 
windstorm  in  July,  1919,  20  cubic  yards  of  earth  were  graded  from 
the  bank  and  8,100  square  feet  of  stone  paving  were  placed  between 
stations  32  and  88,  between  the  9-foot  and  30-foot  stages. 

DANBT  LANDING,  MILES  41  TO  43,  BIGHT  BANK. 
[Nov.  19-25,  1919.] 

Bank  revetment,  repair, — The  bank  was  graded,  90  cubic  yards  of 
earth  being  removed,  and  17,895  square  feet  of  stone  paving  were 
placed  between  stations  33  and  45,  between  the  9-foot  and  30-foot 
stages. 
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FENITENTIABT  POINT,  MIUCS  44  TO  46,  LEFT  BANK. 
[June  1-11.  1920.] 

Hurdle  dike^  repair. — The  one  long  hurdle  at  this  locality  was  last 
repaired  in  1916,  since  which  time  three  small  breaks  have  occurred, 
two  resulting  from  recent  high  water  stages.  Eepairs  were  made 
along  350  Hnear  feet  of  hurdle  as  follows :  189  piles  were  driven,  63 
clumps  cabled,  9  stringers  placed,  and  56  cubic  yards  of  stone  were 
placed  around  the  newly  driven  piles  in  one  of  the  breaks. 

FOBT  CHABTBES,  WEST,  MH^BS  46  TO  49,  BIGHT  BANK. 
[Nov.  1-18,  1910,  June  1-19,  1920.] 

BanJa  revetment  and  hurdle  dikesy  repair, — The  revetment  and  dikes 
at  this  locality  protect  2  miles  of  bank.  A  severe  windstorm  in  Julv, 
1919,  damaged  the  paving  along  the  greater  part  of  the  revetted  bank, 
while  the  hurdles  have  all  suffered  considerable  losses  during  the 
past  20  years.  To  prevent  further  loss  and  maintain  the  present  good 
channel  alignment,  the  following  work  was  done :  Hurdles,  repaired. 
No.  —3, 112  linear  feet ;  No.  —2, 88  linear  feet ;  No.  —1, 35  linear  feet; 
No.  0,  77  linear  feet ;  arid  No.  h  73  linear  feet ;  148  piles  were  driven, 
40  clumps  cabled,  9  stringers  placed,  15,395  square  leet  of  drift  mat- 
tress ana  3,700  sauare  feet  of  stone  paving  placed  at  shore  ends.  Re- 
vetment repaired;  190  cubic  yards  of  earth  were  graded  from  the 
bank  and  37,600  square  feet  of  stone  paving  placed  oetween  stations 
0  and  48,  between  the  12- foot  and  30- foot  stages. 

FOBT  CHABTBES,  EAST,  MILES   61  AND  62,  LEFT  BANK. 
[Sept.  1&-29,  1919,  Mar.  12-18,  Apr.  6-26,  1920.] 

Bank  revetment^  repair. — ^The  work  at  this  locality  was  damaged 
by  the  severe  windstorm  in  July,  1919,  and  by  the  heavy  ice  floes  of 
the  past  winter.  Repairs  were  made  as  follows:  Mattress,  19^50 
square  feet  built  between  stations  35  and  38.  Paving,  1,455  cubic 
yards  of  earth  graded  from  the  bank  and  65,330  square  feet  of  stone 
paving  placed  between  stations  10  and  59,  between  the  1-foot  and 
30-foot  stages. 

TX7BKEY  ISLAND,  UUJEa  62  TO  54,  LEFT  BANK. 
[Ang.  8-17,  21-28,  Sept  18-27,  1919,  Apr.  21-22,  1920.] 

Bank  revetment,  repair. — ^Along  the  upper  section  of  paving, 
which  was  badly  damaged  by  the  severe  storm  of  July,  1919,  225 
cubic  vards  of  earth  were  CTaded  from  the  bank  and  67^75  square 
feet  of  stone  paving  were  placed  between  stations  64  and  95,  between 
the  1-foot  and  30-foot  stages.  A  large  quantity  of  drift  accimiu- 
lated  above  the  spur  hurdle  on  the  lower  section  was  ballasted  with 
stone. 
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STE.  GENEVIEVE,  MO.,  MILES  59  TO  63,  RIGHT  BANK. 
[July  1-Aug.  7,  1919.] 

Bank  revetment^  repair. — ^Work  which  was  in  progress  at  the  end 
of  the  last  fiscal  year  was  completed;  1,150  cubic  yards  of  earth 
were  graded  from  the  bank  and  88,063  square  feet  of  stone  paving 
were  placed  between  stations  14  and  74,  between  the  8-foot  and 
32- foot  stages. 

KASKASKIA   ISLAND,  MILES    69   TO   72y-^IGHT  BANK. 

[July  15-Sept.  3,  1919.] 

Bank  revetment^  repair. — ^The  lower  1,700  feet  of  this  protection 
had  been  destroyed  and  the  river  permitted  to  menace  the  Horse 
Island  revetment,  now  a  salient  point  about  1?000  feet  below  the 
original  end  of  the  Kaskaskia  Island  work.  To  prevent  further 
damage,  124,700  square  feet  of  mattress  were  built  between  stations 
43  and  56,  with  two  short  spur  dikes  (215  linear  feet)  to  deflect  the 
current  from  the  head  of  Horse  Island,  188  piles  being  driven,  61 
clumps  cabled,  and  17  stringers  placed.  This  section  was  paved  and 
numerous  small  slips  in  the  old  work  were  repaired.  In  all,  10,580 
cubic  yards  of  earth  were  graded  from  the  bank  and  78,420  square 
feet  of  stone  paving  were  placed,  as  required,  between  stations  78 
and  83  of  the  upper  section  and  stations  0  and  56  of  the  lower  section, 
between  the  2-foot  and  30-foot  stages. 

CHESTER    (HORSE  ISLAND),  MILES  72  AND   73,  RIGHT  BANK. 
[July  1-16,  Aug.  2a-Sept  7,  1919.] 

Bank  revetment^  repair, — ^Work  at  this  locality  in  progress  at  the 
end  of  the  last  fiscal  year  was  completed  as  follows :  Mattress,  41.810 
square  feet  built  between  stations  37  and  41,  with  one  spur  dike  (160 
linear  feet)  at  station  40  to  deflect  the  current  from  the  unprotected 
portion  of  the  island;  143  piles  driven,  35  clumps  cabled,  and  9 
stringers  placed.  Paving,  1,650  cubic  yards  of  earth  graded  from 
the  bank  and  34,325  square  feet  of  stone  paving  placed  between 
stations  2  and  41,  between  the  5-foot  and  30- foot  stages. 

CHESTER,  MO.    ( CLARTVILLE ) ,  MILE  74,  RIGHT  BANK. 
[July  1-8,  Sept.  3-17,  1919.] 

BanJc  revetment^  extension  and  repair.— Work  at  this  locality  in 

Erogress  at  the  end  of  the  last  fiscal  year  was  completed  as  follows: 
[attress,  new,  12,800  square  fe^t  between  stations  —1  and  0,  connect- 
ing with  the  original  work,  and  mattress,  repair,  31,055  square  feet 
between  stations  0  and  3+50,  connecting  the  old  work  with  the  pres- 
ent shore.  Paving,  new,  49,775  square  leet  between  stations  —6+50 
and  0,  between  the  2-foot  and  20- foot,  stages,  and  paving,  repair, 
28,860  square  feet  between  stations  0  and  4,  between  the  2- foot  and 
20- foot  stages;  1,300  cubic  yards  of  earth  were  graded  from  the 
bank. 
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GRAIN  ISLAND,  MILES  76  TO  78,  RIGHT  BANK. 
[Aug,  11-19,  1919;  liay  24-29,  1920.] 

Hurdle  dikes  and  dams^  repair. — ^The  outer  ends  of  the  dikes  were 
damaged  slightly  by  ice  during  the  past  five  years,  and  the  dam 
across  the  slough  between  the  Missouri  shore  ana  Puckett  Island  was 
breached.  Eepairs  were  made  as  follows :  Hurdles,  No.  2,  10  linear 
feet;  No.  3,  10  linear  feet;  No.  4,  70  linear  feet;  No.  6,  150  linear 
feet;  No.  9, 40  linear  feet;  and  Dam  No.  3, 165  linear  feet;  315  piles 
were  driven,  104  clumps  cabled,  25  stringers  placed^  and  160  cubic 
yards  of  stone  placed  around  the  newly  driven  piles  in  the  dam. 

LIBERTY  ISLAND,  MILES   81   TO   83,  RIGHT  BANK. 
[Apr.  27-May  29.  1920.] 

Bank  revetment  J  extension  and  repair, — ^The  bank  between  Anchor 
Landing  and  Bishop  Landing,  a  distance  of  2  miles,  was  at  one  time 
revetted,  except  for  a  section  of  900  feet  underlaid  with  gravel,  but 
through  bank  erosion  this  revetment  became  detached  from  the  shore. 
Eight  spur  hurdles,  built  in  the  spring  of  1903  to  form  a  shore  con- 
nection, were  in  need  of  repairs,  which  were  made  as  follows :  Mat- 
tress, new,  160  linear  feet,  15,200  square  feet  (new  spur  hurdle,  120 
linear  feet),  and  mattress,  repaired,  11,400  square  feet  (new  spur 
hurdle,  170  linear  feet).  Paving,  new,  6,153  square  feet  between  the 
20- foot  and  30-foot  stages,  and  paving,  repaired,  3,750  square  feet; 
spur  hurdles,  550  linear  feet  of  repairs  made  to  the  eight  old  spur 
hurdles  and  3,600  squat*e  feet  of  drift  mattress  built  and  sunk  at 
shore  ends  of  spur  hurdles  Nos.  i  and  11  to  solidify  the  structures. 
In  all,  418  piles  were  driven,  113  clumps  cabled,  and  12  stringers 
placed. 

LACOUB  ISLAND,  MILES  94  AND  95,  LEFT  BANK. 
[Aug.   1-9.   1919.] 

Hurdle  dike,  repair. — ^The  hurdle  at  this  locality  being  exposed  to 
the  current  for  a  distance  of  400  feet,  with  the  piling  badly  deterio- 
rated, was  urgently  in  need  of  repairs,  which  were  made  as  follows : 
230  piles  driven,  77  clumps  cabled,  and  13  stringers  placed. 

UNION  POINT,  IflLES   109  AND  110,  LEFT  BANK. 
[July  19-30,  1919.] 

Hurdle  dikes^  repair. — Work  on  the  two  hurdles,  suspended  May 
31, 1919^  because  of  high  river  stage,  was  completed  as  follows :  No. 
6,  110  linear  feet;  No.  9,  130  linear  feet;  221  piles  were  driven,  78 
clumps  cabled,  and  7  stringers  placed. 

HANGING  DOG  ISLAND,   MILES   113   TO    115,   LEFT  BANK. 

[July  1-18,  1919.] 

Hurdle  dikes^  extension  and  repair. — The  hurdles,  which  were  last 
repaired  in  1917,  were  again  in  need  of  attention,  having  been  badly 
damaged  by  the  ice  of  the  last  two  years.    To  relieve  the  pressure 
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and  divert  the  channel  from  hurdles  Nos.  9  and  10,  hurdle  No.  0  was 
extended  400  feet  by  driving  3  rows  of  3-pile  clumps,  20-foot  centers 
both  ways;  no  foundation  mattress  was  built,  but  576  cubic  yards  of 
stone  were  placed  around  the  base  of  the  piles.  Repairs,  No.  9,  30 
linear  feet,  No.  10,  50  linear  feet.  No.  11,  65  linear  feet;  297  piles 
were  driven,  100  clumps  cabled,  and  1  stringer  placed. 

PRICE  LANDING,  MILES  158  AND  154,  BIGHT  BANK. 
[Nov.  16-Dec,  1.  1919.] 

Bank  revetment^  repair, — The  river  bank  here  is  protected  by 
7,600  linear  feet  of  revetment,  and  being  of  a  sandy  lormation  re- 
quires constant  attention  to  prevent  serious  losses.  Repairs  were 
made  as  follows :  Mattress,  23,760  square  feet  built  between  stations 
188  and  191.  Paving,  36,850  square  feet  placed  between  stations  150 
and  191,  between  the  10-foot  and  35-foot  stages;  650  cubic  yards  of 
earth  graded  from  the  bank. 

BEECHKIDGE,  lilLES  16U  TO  171,  LEFT  BANK. 
[Nov.  2-14,   1919.1 

Bank  revetment^  repair. — The  repairs  which  were  left  unfinished 
above  the  20- foot  stage  at  the  close  of  the  season,  1918,  because  of 
more  urgent  requirements  elsewhere,  were  completed,  31,600  square 
feet  of  stone  paving  being  placed  between  stations  26  and  68,  between 
the  27-foot  and  32- foot  stages.  On  account  of  backwater,  resulting 
from  high  stages  in  the  Ohio  Kiver,  work  below  the  27-foot  stage 
could  not  be  repaired. 

EUZA  TOWHEAIJ,  MILES  175  TO  17  7,  LEFT  BANK. 
[Oct.  28-31.   1919.1 

Baoik  revetment^  repair, — Between  stations  56  and  57,  as  the  bank 
has  been  gradually  eroded  and  threatened  to  flank  and  destroy  tlus 
part  of  the  work,  10,070  square  feet  of  mattress  were  built.  Paving 
could  not  be  placed  as  the  water  was  at  the  top  of  the  bank,  due  to 
high  river  stage. 

CAIBO  PROTECTION   (ELIZA  POINT),  UILE8  177  AND  178,  LEFT  BANK. 
[Oct.   25-31,   1919.] 

Bank  revetment^  repair, — A  small  slip  in  the  work  between  sta- 
tions 101  and  102  was  repaired  with  5,955  square  feet  of  mattress, 
and  between  stations  91  and  102,  12,747  square  feet  of  stone  paving 
were  placed  between  the  18-foot  and  25-foot  stages  (Cairo  gage) . 

ORXENFIELD  BEND    (BIRDS  POINT),   MILES    181    AND    IS 2,   RIGHT  BANK. 
[Oct  7-28.  1919;  Jan.  16-20,  1920.] 

Bank  revetment^  extension  and  repair, — This  important  revetment 
extends  from  station  5  to  81+30,  about  one-half  mile  below  Birds 
Point,  Mo.  (p.  2119,  Annual  Report,  1912;  p.  2586,  Annual  Report, 
1916).    To  prevent  further  erosion  and  a  threatened  flanking  of  the 
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head  of  the  work,  an  extension  of  134  feet  was  made  upstream  from 
station  5  to  3-{-66.  The  total  work  done  was  as  follows:  Mattress, 
extension,  13,440  square  feet,  and  mattress,  repaired,  between  stations 
68  and  72,  26,700  square  feet.  Paving,  new,  between  stations  3-|-66 
and  5,  and  between  stations  76  and  81+30,  29,650  square  feet,  between 
the  10-ioot  and  35-foot  stages  (Cairo  gage),  and  paving,  repaired, 
30,881  square  feet  between  stations  50  to  52,  and  68  to  72,  between 
the  10- foot  and  25-foot  stages  (Cairo  gage). 

DREDGING. 

Good  boating  stages  and  ample  depths  for  navigation  prevailed 
until  the  latter  part  of  July,  when,  because  of  the  steadily  and  rap- 
idly declining  stage,  from  17  feet  on  the  1st  to  8  feet  on  the  31st, 
channel  depths  were  reduced  to  such  an  extent  that  several  bars 
threatened  to  become  obstructive  to  8-foot  navigation.  Accordingly 
the  self-propelling  suction  dredges  Fort  Chartres  and  Fort  Gage 
were  prepared  for  service  and  began  operations  the  latter  part  of 
July.  Tney  were  closely  followed  by  the  nonpropeUing  suction 
dredges  Selma  and  Thebes  and  the  dipper  dredge  Phoenix. 

These  five  dredges,  operated  by  Government  employees  in  two  8-hour 
shifts,  were  in  commission  and  performed  service  as  follows:  The 
Fort  Chartres^  July  1  to  December  5  (158  days),  dredged  6  channel 
bars  38  days,  and  approach  to  the  incline  of  the  Illinois  Southern 
Railway  at  Little  Eock,  Mo.  (57)  8  days.  The  Fort  Gage,  July  22 
to  December  11  (143  days),  dredged  6  channel  bars  41  days;  ap- 
proach to  the  steamboat  landing  at  Grand  Tower,  111.  (104).  3  days; 
approach  to  said  incline  at  Little  Rock  6  days ;  and  graded  bank  for 
revetment  work  at  Greenfield  Bend,  Mo.  (181),  2  days.  The  Selma, 
August  4  to  November  10  (99  days),  dredged  4  channel  bars  27 
days;  and  approaches  to  3  steamboat  landings  in  St.  Louis  Harbor 
31  days.  The  Thehes^  September  11  to  November  20  (71  days), 
dredged  1  channel  bar  5  days;  approach  to  said  incline  at  Little 
Rock  and  approach  to  incline  of  Missouri  Pacific  Railway  at  East 
Ivory,  111.  (9),  34  days.  The  Phoenix,  August  11  to  November  27 
'and  March  3  to  13  (120  days),  dredged  approaches  to  2  steamboat 
landings  in  St.  Louis  Harbor  and  to  stone  quarry  at  Little  Rock, 
Mo.  (5y),  12  days;  and  continued  work  on  the  gravel  and  bowlder 
bar  at  Grand  Tower  (104)  62  days. 

Work  performed  by  the  dredges  outside  the  channel  was  done  in 
the  interest  of  navigation,  at  times  when  the  navigable  depth  was 
ample  and  dredging  in  the  main  channel  was  not  required ;  and  this 
work,  when  performed  for  private  parties,  was  paid  for  by  the 
parties  benefited ;  all  other  dredging  was  for  the  maintenance  of  the 
project  depth  (8  feet)  and  width  (200  feet)  of  channel  between  the 
mouth  of  Ohio  River  (183)  and  St.  Louis  (0) ;  thence  to  the  mouth 
of  Missouri  River  (17  miles  above  Eads  Bridge)  the  project  depth 
of  6  feet  was  maintained  without  dredg^g. 

The  four  suction  dredges  operating  in  the  main  steamer  channel 
a  total  of  967  hours,  a  little  more  than  one-eighth  of  their  total  avail- 
able time  in  commission  (16-hour  days),  maintained  the  required 
8-foot  channel  (St.  Louis  to  Cairo)  throughout  the  low-water  sea- 
son with  only  slight  delays  to  navigation  (see  Cha/nnel  conditions). 
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The  two  self-propelling  dredges  were  also  used  during  idle  intervals 
to  assist  the  one  district  towboat  in  commission  to  ddiver  materials 
and  supplies,  and  to  patrol,  sound,  and  buoy  the  channel  through- 
out the  district.  Of  the  15  main-channel  bars  improved  by  the  suc- 
tion dredges,  two  were  dredged  twice  and  one  other  particularly 
troublesome  bar,  Schenimann  (122),  was  dredged  four  tmies  in  four 
different  months.  Good  results  were  obtainea  in  all  cases,  the  gain 
in  depth  varying  from  2^  to  5^.  feet.  The  total  number  oi  channels 
dredged  through  the  15  obstructive  bars  was  20,  having  a  combined 
length  of  6^  mues  and  an  average  width  of  220  feet;  the  total  amount 
of  material  removed  from  the  main  channel  was  1,362,000  cubic 
yards  in  967  hours'  actual  dredging  time,  an  average  rate  of  fully 
1,400  cubic  yards  per  suction-dredge  hour.  Other  details  concerning 
the  dredging  service  are  given  in  the  following  table : 
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RECAPITULATION. 


DiedgBb 


Selma  (28-inch) 

Thebes  (28-incQ) 

Fort  Gage (32-iiich)... 
Fort  Chartres  (32-lxich). 
Phoenix  (dipper) 

Total 


Days 
dredging. 


266 


Actual 

dredging 

time. 


Hows. 


224 
442 


391 


1,768 


QuanUty 
dredged. 


Cu.yds. 
197,000 
138,800 
677,900 
653,600 
11,500 


1,678,800 


Total 

length  of 

cuts. 


FceL 
32,600 
19,400 
89,900 
75,600 
2,825 


220,326 


Rate  per 
hour. 


Cu.yd8, 

610 

620 

1,534 

1,685 

29 


Advance 
per  hour. 


Feei. 


101 
87 


IM 
7 


RIVER  STAGE,  ST.  LOUIS  GAGE. 

The  stage  was  below  normal  at  the  beginning  of  the  year  and  dur- 
ing the  fall  season  until  the  middle  of  October,  being  5  to  6  feet  below 
the  mean  daily  stage  line  during  that  i>eriod  and  eaualing  the  ex- 
treme low  readings  for  August  27  to  29.  A  rapid  rise  occurred 
toward  the  end  of  October,  and  the  average  stage  lor  November  was 
the  highest  since  1884.  The  usual  winter  decline  began  early  in  De- 
cember, and  the  stage  remained  low  until  the  middle  of  March ;  then 
followed  the  spring  rise,  the  peaks  of  which  slightly  exceeded  mean 
annual  high  water  (27  leet)  in  March,  April,  and  May.  In  June  a 
decline  set  in,  but  the  stage  did  not  fall  below  14  feet  imtil  after  the 
end  of  the  year. 

Tjie  average  of  the  daily  readings  for  the  fiscal  year  was  11.3  feet, 
or  1.1  feet  below  mean  stage  of  river,  12.4  feet,  as  derived  from  all 
daily  readings  (21,548)  for  the  last  59  calendar  years. 

As  shown  in  the  following  table*  the  river  oscillated  27.6  feet  from 
27  feet  (in  April  and  May)  above  the  low  water  to  0.6  foot  (Dec.  18) 
below  low  water,  1  foot  on  the  gage.  The  normal  vearly  oscillation 
is  about  25  feet,  from  1  foot  above,  to  26  feet  above  low  water. 

St.  Louis  gage^  1919-20. 


Date. 


1919. 

Julyl 

August  1 

September  2 

October  30 

November  1 

Deoemberl 

1920. 

January  1  and  2 

February  23 

March  sf. 

April  24 

May  22 

June  4 


Highest 
monthly 


Feet. 
17.1 
7.5 
7.7 
20.7 
20.1 

11.6 


3.6 
5.5 
27.6 
28.0 

28.0 
22.2 


Date. 


1919. 

July  31 

August  9  and  30. . 

September  17 

October  25 

November  20 

December  18 

1920, 

January  5  and  6.. 

February  5 

March  9 

April  4 

May  12 

June  21 


Lowest 
monthly 

ga^e 
readings. 


Feet. 


7.9 
3.8 
1.1 
3.8 
8.3 

0.4 


1.9 
3.4 
2.8 
25.1 

20.6 
14.0 


Normal 

59  years' 

continuous 

record. 


Feet. 
20-15 
15 -9i 
9i-9 
9-8 
8-7 
7-6 
6-6 


6-8 
8-12 
12-17 
17-19 
19-18 
18-19 
19-20i 
20i-20 
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Extreme  low  water  (1917),  caused  by  ice  conditions,  is  8.1  feet 
below  gage  zero;  and  extreme  high  water  (1844)  is  41.3  feet  on  the 
gage.    Elevation  of  gage  zero,  380  feet  above  mean  sea  or  Gulf  level. 

CHANNEL  OONDinONS. 

Channel  conditions  were  constantly  under  investigation  by  the 
snag  boats,  towboats,  and  self-propelling  dredges  of  the  district  until 
the  close  of  navigation,  December  9,  and  thereafter  intermittently  as 
permitted  by  winter  conditions  until  February  12,  when  the  nver 
became  free  of  ice  and  patrolling  was  resumed.  Between  the  mouth 
of  Missouri  River  (—it)  and  St.  Louis  (0),  the  project  depth  of  6 
feet  was  maintained  by  the  works  of  regularization  aided  only  by  the 
natural  scouring  action  of  the  river  itself.  Between  St.  Louis  (0) 
and  the  mouth  of  Ohio  River  (183),  a  channel  of  the  required  dimen- 
sions, 8  feet  depth  and  200  feet  width,  was  maintained  by  the  same 
agencies  aided  by  dredging,  excei)t  tor  certain  periods  when  the 
maximum  depths  available  for  navigation  were  as  stated  in  the  fol- 
lowing table : 
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Although  channel  depths  of  less  than  8  feet  were  prevalent  during 
the  latter  part  of  July,  17  days  in  August,  and  11  days  in  September, 
they  were  generally  ample  for  the  needs  of  navigation  and  no 
serious  delays  were  caused  thereby.  On  a  few  occasions  commercial 
towboats  and  barges  were  subjected  to  short  delays,  mainly  because 
they  were  loaded  to  more  than  8  feet  draft  or  were  grounded,  through 
misjudgment,  far  out  of  good  and  sufficient  channels;  in  all  cases, 
however,  they  were  assisted  by  the  district  towboat  and  dredges  as 
required  and,  as  stated,  suffered  no  serious  delays.  At  St.  Louis  navi- 
gation was  stopped  by  large  floes  of  ice  December  9,  and  for  several 
days  thereafter,  and,  owing  to  backwater  from  the  Ohio  River,  these 
ice  floes  jammed  and  blocked  the  lower  part  of  the  district  below 
Commerce  (144),  December  15  to  28;  navigation  throughout  the 
district  was  then  intermittent  until  resumed  February  12.  Three 
bars  which  threatened  to  become  obstructive  early  in  March  (see 
foregoing  table)  were  quickly  improved  by  advancing,  river  stages, 
and  in  the  last  half  of  the  fiscal  year  navigation  experienced  no 
delays  whatever  because  of  insufficient  channel  dimensions. 

Steamer  channel  reports  giving  steering  directions  and  least  depths 
on  the  bars,  as  ascertained  by  pilots  of  this  office  on  through  trips, 
were  issued  during  the  fall  season  to  river  vessels  and  the  public 
through  the  Lighthouse  Service. 

The  average  natural  depths,  at  selected  stages,  that  are  available 
for  navigation  between  St.  Louis,  Mo.,  and  Cairo,  111.,  are  given 
under  Physical  Data,  page  2733,  Annual  Report,  1918. 

SURVEYS,  EXAMINATIONS,  AND  CHANNEL  MARKS. 

Surveys,  general  and  special,  covering  188  miles  of  river,  including 
19  miles  resurveyed,  were  made  as  required  and  included  all  locali- 
ties where  construction  works  or  dredging  were  in  progress  or  imme- 
diately prospective;  also  where  considerable  changes,  due  to  caving 
banks  and  shifting  channels,  had  taken  place.  Dredged  channels 
were  marked  with  buoys  and  steering  ranges  in  addition  to  the  regu- 
lar beacon  lights  of  the  Lighthouse  Service. 

PHYSICAL  DATA. 

The  river  gages  were  maintained  and  read  daily  throughout  the 
year,  and  the  records  thereof  were  checked  by  being  plotted  on  the 
official  hydrograph. 

MATERIALS. 

For  the  operation  of  towboats  and  dredges  and  for  use  in  mainte- 
nance of  the  works  of  improvement — hurdles,  dikes,  and  bank  revet- 
ments— ^there  were  procured  under  proposals  and  open-market  agree- 
ment 14,781  tons  (2j000  pounds)  of  coal,  at  an  average  cost  of  $4.25 
per  ton;  30,736  cubic  vards  of  stone  and  spalls,  at  an  average  cost 
of  $1.26  per  cubic  yardf;  and  136,330  linear  feet  of  pile  timber,  at  an 
average  cost  of  14.3  cents  per  linear  foot ;  also,  1,620  cords  of  brush 
were  procured  and  loaded  on  Government  barges  by  hired  labor,  at  an 
average  cost  of  $4.95  per  cord.   These  unit  costs  include  plant  charges. 

All  other  materials,  supplies,  ship  stores,  subsistence,  etc.,  were  pur- 
chased under  competitive  bids  or  in  the  open  market  and  were  col- 
lected, inspected,  and  tested  as  required  at  the  Engineer  Depot,  lSt. 
Louis,  Mo.,  and  thence  were  distributed  to  the  various  working 
parties. 
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Testing  and  inspection  of  materials  and  other  work  for  Engineer 
offices  were  as  follows:  First  district,  Cincinnati,  Ohio;  third  dis- 
trict, San  Francisco,  Calif. 

PLANT. 

All  plant  required  for  service  was  maintained  in  working  condi- 
tion, such  repairs  as  were  necessary  for  present  and  probable  future 
service  being  made  at  the  St.  Louis  Engineer  depot. 

Extensive  repairs. — Oil  burners  were  installed  for  experimental 
purposes  under  the  two-boiler  battery  of  dredge  Fort  Gage^  but  on 
trial  test  did  not  develop  the  efficiency  guaranteed  and  were  dis- 
carded. Further  tests  of  the  equipment  offered  by  other  bidders 
were  not  undertaken,  as  the  rise  in  price  of  fuel  oil  had  made  its 
present  use  in  competition  with  coal  impracticable.  The  boiler  on 
tender  Meramec^  being  in  bad  condition  and  of  insufficient  capacity, 
was  replaced  with  a  larger  and  better  boiler  salvaged  from  a  wrecked 
steamboat.  Four  excellent  boilers  salvaged  from  a  lar^e  transfer 
boat  were  installed  on  the  snag  boat  /7.  G.  Wright^  replacing  tlie  old 
battery  which  had  become  unserviceable  and  was  condemned  by  the 
United  States  boiler  inspector ;  this  work  was  interrupted  by  a  strike 
of  the  boiler  makers  for  higher  wages  on  June  28.  Extensive  repairs 
were  also  made  to  the  steamer  John  Ewens  of  the  Mississippi  River 
Commission,  the  lighthouse  tender  Oleander^  and  to  nine  towboats, 
the  Nokomts^  Choctaw^  A.  M.  Scott^  Advance^  Oscar  F,  Barrett^ 
Patton,  Barrett^  Inspector^  and  F.  M.  WalUice^  of  the  Inland  Water- 
ways, Mississippi- Warrior  Service  (Government  barge  line,  St. 
Louis-New  Orleans),  all  expenses  being  charged  to  the  proper 
appropriation. 

Ordinary  repairs. — ^The  feathering  paddle  wheel  placed  on  the  tow- 
boat  WUltam  R.  King^  for  use  of  the  Board  on  Experimental  Tow- 
boats,  was  found  very  expensive  to  maintain,  and  was  replaced  with 
a  radial  fixed  paddle  wheel  of  slightly  larger  diameter.  Bepairs 
were  made  to  the  four  suction  dredges  of  the  district,  Selma^  Thebes^ 
Fort  Gage,  and  Fort  CTiartr^^  and  to  the  dipper  dredg  Phoenix, 
The  main  sand  pump  of  the  Fort  Ga^e  was  fitted  with  new  lining 
plates,  and  the  Fort  Chartres^  pipe  line,  sunk  in  deep  water  during  a 
severe  wind  storm  in  July,  was  salvaged  and  repaired.  Both  of 
these  dredges  were  provided  with  larger  steam  cylinders  for  the 
steering  engines. 

Repairs  were  made  to  the  snag  boats  /.  N,  Macorrib  and  H.  G. 
Wright,  and  to  3  quarter  boats,  4  office  and  survey  boats,  1  store 
boat,  2  wooden  barges,  5  steel  barges,  5  wooden  pile  drivers,  4  steel 
pile  drivers,  2  steel  grader  and  derrick  boats,  2.  wooden  derrick  boats, 
7  steel  flats,  and  17  skiffs,  all  of  this  district.  Twenty-five  wooden 
flats  were  condemned  and  destroyed,  leaving  one  on  hand  in  poor 
condition.  Twelve  wooden  barges  furnished  by  the  St.  Louis-New 
Orleans  barge  line,  to  replace  temporarily  and  in  part  the  20  steel 
barges  of  the  district  held  by  that  line,  were  calked  and  repaired  and 
returned  to  their  owners.  Six  of  the  district  barges  were  returned 
during  the  year,  leaving  14  steel  barges  (lease  expired  June  30, 1919) 
still  held  by  the  Government  barge  line. 

Seven  large  steel  barges  built  for  service  on  the  Upper  Mississippi 
were  delivered  at  the  Engineer  depot  and  received  equipment  and 
repairs  to  slight  injuries  received  en  route.  Six  large  steel  barges 
of  the  Government  barge  line   (St.  Louis-New  Orleans)   received 
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minor  equipment  and  were  cared  for  in  harbor  for  idle  plant  as 
were  the  Upper  Mississippi  barges. 

The  buildings  of  the  Engineer  depot  at  foot  of  Arsenal  Street,  St. 
Louis,  Mo.,  were  repaired  and  maintained  in  thoroughly  serviceable 
condition,  as  were  all  shop  machinery,  equipment,  tools,  and  ap- 
pliances, and  boarding  outfit.  The  blacksmith  shop  was  enlarged  to 
accommodate  a  larger  steam  hammer  and  two  cranes  for  handling 
heavy  forgings. 

Total  co(ft  and  work  done  to  June  SO,  1920. 

HURDLES. 


New. 

Restora- 
tion. 

Repair. 

Cost. 

Prior  to  July  1,1919 

Linearfeet. 
403,031 

Linearfeet. 
36,597 

Lintarfeet. 
100,100 

170 
160 
170 
335 
355 
350 
3S5 
445 
400 
240 
145 

18,375,146.40 

During  flsoal  vear  ending  June  30, 1920: 

Twin  Hollows,  west  * 

5,722.62 

Ptdltight.IU 

2,958.81 

MerRmftC  Rl^fir.  |f  o 

4!  271. 76 

Lucas  Works  • 

5,428.84 

OftHco  Tslftnd «                  .           -  . 

8.349.40 

Penitentiary  Point ,  IH 

6  093.67 

Fort  Chartres,  west  * 

9,809^77 

Grain  Island.  Mo 

10  593.38 

Lacour  Island.  Ill 

5.082.24 

Union  Point.  Ill 

5,853.44 

Hft-nffinpr  t^ok  Island .  TJl.  - 

400 

8,683.81 

Total. 

402,431             3A.507  i         103.2fi.'>  '8.447.404.00 

' 

' 

'       ' 

1  Cost  includes  2.000  square  feet  of  drift  mattress. 

*  Cost  includes  4.150  squarefeet  of  brush  dike. 

*  Cost  includes  700  squarefeet  of  drift  mattress  and  5.540  squarefeet  of  stone  paving. 

<  Cost  Includes  16,395  square  feet  of  drift  mattress  and  3 ,700  square  feet  of  stone  pavfaig. 


BANK  PROTECTION. 


Prior  to  July  1,1919 

During  fiscal  year  ending 
June  30. 1920: 
Twin  Hollows,  east .. 
Foster  Island,  III.... 
Osborne  Field,  111... 
Danby  Landing,  Mo . 
Fort  Chartres,  west .. 
Fort  Chartres.  dst. . . 
Turkey  Islnd.  III... 
Ste.  Genevieve.  Mo. . 
IDiskaslria     Island, 

Ill.» 

Chester,  Mo.  (Horse 

Island)" 

Chester,  Mo.  (Clary- 

viUe) 

Liberty'  Island  > 


Lin.n. 
357,859 


Price  Landing,  Mo.. 

Beechridge.  in 

Eliza  Towherid,  111. 
Cairo  Protection . . . . 
Greenfield  Bend 


Mattress. 


_L. 


New.  I  Repair. 


100 
160 


134 


358,253 


Sq.ft.     I    Sq.ft. 
44,169,200  5,957,155 


i    Sq.   ft. 
12,747,070.08  ,21,138,829 


4,505 


19,250 


.1    124,700 
1      41,810 


12,800  I  31,055 
15,200  I  11,400 
23,760 


1 


I      10,070 

I        5,955 

13,440  j      26,700 


44,210,640  16, 256, 360 


Cost.        I     New. 


1,217.67  I 


4,053.70 


17,267.73 

8,269.71 

4,805.98 
8,907.43 
2,621.39 


2,325.08 

923.60 

4,555.73 


2,802,018.19 


49,775 
5,153 


29,650 


21,223,407 


Paving. 
Repnir, 


8q.  ft. 
7,523,155 


11,377 
17, 140 
8,100 
17,895 
37,600 
65,330 
67,275 
88,063 

78,420 

34,325 

28,860 
3,750 
36,850 
31,600 


12, 747 
30,881 


Cost. 


$2,922,051.30 

2,412.05 
2,738.54 
1,813.05 
3,093.32 
7,339.32 
13,49L96 
11,905.16 
14,110.66 

15,808.72 

4,645.52 

7,712.25 
15,025.24 
6,760.77 
4,869.88 


2,014.07 
8,603.97 


8,093,368  I  3,044,396.66 


1  Cost  includes  215  linear  feet  of  piling  spur  dikes. 
*  Cost  includes  160  linear  feet  of  piling  spur  dikes. 

>  Cost  includes  290  linear  feet  of  piling  spur  dikes,  new,  and  550  linear  feet  of  piling  spur  dikes,  repair,  and 
3.600  square  feet  of  drift  mattress. 

RECAPITULATION. 

Hurdles $8,  447.  404. 09 

Bank  protection 5, 846, 414. 85 

Dikes  and  dams 691, 893. 46 

Jetties 114, 603.  53 

Surveys 409, 548.  73 

Dredging 2,869,413.05 

18,379,367.71 
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Total  coat  and  work  done  to  June  SO,  1920 — Continued. 

PROPERTY. 


Value  July 
1. 1919. 


Debits. 


Credits. 


Value  June 
30,1920. 


Steamer  Wm.  R.  King 

Dredges: 

Selma. 

Thebes 

Fort  Gage. 

FortChartres 

Phoenix 

Tenders: 

Salvisi 

Kaskaskla. 

Meramec 

Barges: 

ModeL 

Steel 

Flat 

Store  boat 

guarter  boats 
fQce  and  surrey  boats 

Pile  drivers: 

Wood 

Steel 

Derrick  boats,  wood 

Qrader  and  derrick  boats,  steel. , 
FlaU: 

Wood 

Steel 

Small  boats: 

Wood 

Steel 

Portable  quarters , 

United  States  Engineer  depot. . , 

Tools  and  appliances , 

Boarding  outfit 

OfiSce  furniture. 

Survey  Instruments 

Automobile  (touring  car) 


$40,000.00 

45,600.00 
45,500.00 
104,000.00 
103,000.00 
1,000.00 

5,500.00 
5,500.00 
6,500.00 

700.00 

178,000.00 

45.00 

1.100.00 

4,000.00 

5,500.00 

10,000.00 
22,000.00 
2,300.00 
18,400.00 

1,400.00 
55,600.00 

370.00 

370.00 

165.00 

9,100.00 

18,300.00 

3,475.00 

1,100.00 

600.00 


136,041.93 

19,154.10 
12,614.03 
53,749.25 
59,568.60 
14,033.79 

11,378.56 
7,715.45 
16,073.93 

3,704.38 
425.27 
165.27 
135.86 
t97.76 

3,933.65 

*  2,129.04 

264.75 

1,111.26 

925.35 

224.26 
475.25 

979.49 


15,981.89 

14,208.16 

2,779.53 

64.45 

236.50 

1,283.35 


TotaL. 


680,025.00 


280,045.11 


136,041.93 

22,154.10 
15,614.03 
50,749.25 
65,568.60 
14,033.79 

11,018.56 
8,015.45 
12,993.93 

1,104.38 
10,425.27 
155.27 
310.86 
1,297.76 
4,808.65 

4.829.04 
1,804.75 
l,561.2(i 
1,925.35 

1,574.26  I 
3,675.25  I 

1,034.49 
36.00 


14,061.89 

14,903.16 

3,474.53 

214.45 

236.50 

403.35 


313, 105. 11 


140,000.00 

42,500.00 
42,500.00 
98,000.00 
97,000.00 
1,000.00 

5,»:o.oo 

5,200.00 
9,580.00 

3,300.00 

168,000.00 

45.00 

925.00 

3,400.00 

4,625.00 

7,300.00 
20,400.00 

1,850.00 
17,400.00 

50.00 
52,400.00 

315.00 

835.00 

1C5.00 

11,000.00 

17,605.00 

2,780.00 

960.00 

600.00 

880.00 


655,965.00 


MATERIAL. 


Subsistence 

Brush 

Piles 

Stone 

Rope. 

Wire 

Iron 

Nails 

Spikes 

Lumber 

Oakum 

CoaL 

Ice. 

FueloU 

Material,  miscellaneous. . , 


Total.. 


11,704.00 

4,294.00 

94.00 

1,872.00 

22,613.00 

520.00 

19,653.00 

346.00 

467.32 

2,560.00 


2,585.00 


21,379.79 


15, 

I' 


828.84 
081.79 
475.82 
659.73 
037.75 
336.91 
778.97 
139.45 
31.76 
733.61 
109.92 
769.03 
171.72 
517.17 
701.30 


77,997.11  252,813.77  255,369.88 


$51,319.84 

12,325.79 

18,170.82 

39,781.73 

18,106.76 

740.91 

9,6fc5.97 

134.45 

84.08 

4,457.61 

109.92 

62,033.03 

4,171.72 

3,012.17 

31,255.09 


$2,713.00 


1,399.00 

760.00 

12,544.00 

116.00 

25,6('.6.00 

351.00 

415.00 

3,845.00 


3,311.00 


505.00 
23,826.00 


75,441.00 


EXPENDITURES. 

The  total  amount  appropriated  from  July  4,  1836,  to  March  4,  1915,  Is  $17,- 
956,599.98,  as  shown  on  pages  488  and  490,  House  Document  1491,  Sixty-third 
Congress,  third  session,  under  the  following  headings : 

Illinois  River  to  Ohio  River $4, 110, 000. 00 

Missouri  River  to  Ohio  River 13, 746. 599. 98 

Missouri  River  to  Meramec  River 100, 000. 00 

Total 17. 956. 599. 98 

Appropriated  by  river  and  harbor  act  of  July  27,  1916 350, 000. 00 

Appropriated  by  river  and  harbor  act  of  Aug.  8.  1917 350,  OOO.  00 

Appropriated  by  river  and  harbor  act  of  July  18,  1918 100, 000. 00 

Appropriated  by  river  and  harbor  act  of  Mar  2,  1919 700, 000. 00 

Appropriated  by  river  and  harbor  act  of  June  5, 1920 400, 000. 00 


19, 856, 599. 98 
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Of  the  above  total  amount  there  was  appropriated  In 
the  years  1836,  1837,  and  1844  for  pier  near  St. 
Louis  and  obstructions  in  harbor  of  St.  Louis  (not 
considered  in  preyious  project  of  1872  nor  existing 
project  of  1881)  the  sum  of $75,000.00 

By  the  acts  of  1872, 1874,  1875;  1876,  1878, 1879, 1880, 
1882,  1800  there  was  allotted  for  work  above  the 
mouth  of  the  Missouri  River  (not  in  the  present 
district)  the  sum  of 205.000.00 

From  the  appropriation  of  1879  there  reverted  to  the 
Treasury  the  amount  allotted  by  the  act  of  Wit- 
tenberg,   Mo 10, 000. 00 

$290,000.00 


Leaving  for  work  In -the  present  district  between  the 
moutbLS  of  Missouri  and  Ohio  Rivers  under  general  acts 
for  work  in  the  district  and  special  acts  for  work  at 
certain  localities  in  the  district 19,566,609.98 

Receipts  from  sales,  $271,931.50. 

There  was  expended  on*the  original  project  under  the  acts  of  June  10,  1872, 
to  June  14,  1880,  inclusive,  $1,495,000,  and  under  the  existing  project  of  1881 
there  has  been  expended  to  June  30, 1920,  $17,450,961.  The  amount  unexpended 
June  30,  1920,  is  $601,678.50.  The  outstanding  Uabllitles  June  30,  1920,  are 
$40,504.48,  leaving  $561,174.02  available  for  the  coming  year  in  addition  to 
$23,961.34  due  from  other  sources. 

In  addition  there  is  still  due  from  Mr.  Edward  F.  Goltra  $14,599.59  for 
rental  of  barges  under  lease  to  him  from  January  1  to  April  30,  1919,  and  for 
property  lost  and  repair  of  barges  while  in  his  service. 

Amount  expended  during  fiscal  year $570,649.28 

Reimbursable 54, 012.  78 


Net  expenditures 616, 636. 50 

APPROPRIATIONS. 
[See  H.  Doc.  1491,  68d  Cong.,  Sd  sem.,  pp.  488  and  490.] 

Under  former  projects,  from  July  4,  1836,  to  Mar.  3,  1881,  inclu- 
sive, and  under  the  following  heads:  Pier  near  St  Louis  and 
obstructions  in  harbor  of  St.  Louis,  years  1836,  1837,  and  1844, 
$75,000;  Illinois  to  Missouri  Rivei-s,  year  1872,  $25,000;  Mis- 
souri River  to  Meramec  River,  year  1872,  $100,000;  Missouri 
River  to  Ohio  River,  year  1873,  $200,000 ;  Ohio  River  to  Illinois 
River,  years  1874,  1878,  $440,000;  Illinois  River  to  Ohio  River, 
years  1875,  1876,  1879.  1880,  1881,  $1,450,000;  channel  opposite 
St  Ix)uis,  Mo.,  year  1876,  $29,600 ;  Ice  harbor  at  St  Louis,  Mo., 
years  1880,  1881,  $60,000;  Cape  Girardeau  and  Minton  Point, 

years  1880,  1881,  $30,000,  aggregating $2,409,600.00 

Present  project : 

Aug.  2,  1882,  Cairo  to  Dlinois  River 600, 000. 00 

July  5,  1884,  Illinois  River  to  Ohio  River 520, 000. 00 

Aug.  5,  1886,  Illinois  River  to  Ohio  River 375, 000. 00 

Aug.  11,  1888,  Illinois  River  to  Ohio  River 300,000.  00 

Sept  19,  1890,  harbor  at  St  I^uis,  Mo 182,000.00 

Sept  19,  1890,  Illinois  River  to  Ohio  River 400, 000. 00 

July  13,  1892,  Ohio  River  to  Missouri  River 525, 000. 00 

Mar.  3,  1893,  Ohio  River  to  Missouri  River 658, 333. 33 

Aug.  18,  1894,  Ohio  River  to  Missouri  River 758,  333. 33 

Mar.  2,  1895,  Ohio  River  to  Missouri  River 758, 333. 33 

June  3, 1896,  Missouri  River  to  Ohio  River 275, 000. 00 

June  4,  1897,  Ohio  River  to  Missouri  River 673, 333. 33 

June  4,  1897,  preventing  break  in  Mississippi  River  at  Beech- 
ridge,  III 100, 000. 00 

June  19,  1897,  Ohio  River  to  Missouri  River 325, 000. 00 

July  1,  1898,  Ohio  River  to  Missouri  River 673, 333. 33 
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Present  project— Continued. 

Mar.  8,  1809,  Ohio  River  to  Missouri  River $673. 333. 33 

June  6, 1900,  Ohio  River  to  Missouri  River lOO.  000  00 

June  13.  1902,  Ohio  River  to  Missouri  River 650, 000.'  00 

Mar.  3,  1903,  Ohio  River  to  Missouri  River 650, 000. 00 

Apr.  28,  1904,  Ohio  River  to  Missouri  River 650, 000. 00 

Mar.  3,  1905,  Ohio  River  to  Missouri  River 650, 000.  00 

Mar.  2,  1907,  Ohio  River  to  Missouri  River 250  000  00 

May  27,  1908,  Ohio  River  to  Missouri  River 25o!  000."  00 

Mar.  4,  1909,  Ohio  River  to  Missouri  River 250,000.  00 

June  25,  1910,  Ohio  River  to  Missouri  River 250,000. 00 

June  25,  1910,  Ohio  River  to  Missouri  River 500, 000  00 

Feb.  27,  1911,  Ohio  River  to  Missouri  River 1, 000, 000.  00 

July  25,  1912,  Ohio  Rivel:  to  Missouri  River 1, 000, 000. 00 

Mar.  4,  1913,  Ohio  River  to  Missouri  River 1, 000, 000. 00 

Oct.  2,  1914,  Ohio  River  to  Missouri  River 250, 000. 00 

Mar.  4,  1915,  Ohio  River  to  Missouri  River 300,000. 00 

July  27,  1916 350,000.00 

Aug.  8,  1917 350,000.00 

July  18,  1918 100,000.00 

Mar.  2,  1919 700,000.00 

June  5,  1920 400,000.00 

Total  of  appropriations 19, 856, 599. 98 

Of  the  above  total  amount  there  was  appropriated  in 
the  years  1836,  1837,  and  1844,  for  pier  near  St.  Ix)uls 
and  obstructions  in  harbor  of  Sr.  I^uis  (not  con- 
sidered in  previous  project  of  1872,  nor  existing  project 
of  1881),  the  sum  of $75,000 

By  the  acts  of  1872,  1874,  1875,  1876,  1878,  1879,  1880, 
1882,  1890  there  was  allotted  for  work  above  the 
mouth  of  the  Missouri  River  (not  in  the  present  dis- 
trict) the  sum  of 205,000 

From  the  appropriation  of  1879  there  reverted  to  the 
Treasury  the  amount  allotted  by  the  act  for  Witten- 
berg, Mo 10, 000 

290, 000. 00 

Leaving  for  work  in  the  present  district  between  the  mouth  of 
Missouri  and  Ohio  Rivers,  under  general  acts  for  work  in  the 
district  and  special  acts  for  work  at  certain  localities  in  the 
district 19, 566, 599.  98 

Receipts  from  sales,  $271,931.50. 

2.  REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  RIVER 
BELOW  THE  MOUTH  OF  THE  MISSOURI  RIVER,  AND  FROM  OLD  AND 
ATCHAFALAYA  RIVERS. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  work  is  now  being  done  by  the  department's  two  large  steel- 
hull  snag  boats — the  /.  N,  Maeonib^  built  in  1874,  and  the  H.  G. 
Wright^  built  in  1881 — fitted  with  the  necessary  equipment  and  ap- 
pliances and  operated  by  Government  employees.  These  boats  patrol 
the  Mississippi  River  between  Head  of  JPasses  (13  miles  from  the 
mouth  of  South  Pass)  and  mouth  of  Missouri  River,  1,265  miles,  and 
35  miles  of  Old  and  Atchaf  alaya  Rivers  to  Melville,  La. ;  total,  1,300 
miles. 

Description  of  the  snag  boats  may  be  found  in  Annual  Report, 
Chief  of  Engineers,  United  States  Army,  1895,  page  2054  et  seq. 

At  the  beginning  of  the  fiscal  year  both  snag  boats  were  laid  up  in 
ordinary  at  St  Louis,  Mo.,  making  annual  repairs  and  awaiting  a 
river  stage  low  enough  to  resume  snagging  operations. 

0030— ENO 1920— FT  2 27 

Digitized  by  VjOOQIC 


2500        REPORT  OF  CHIEF  OF  BNGIKEERS,  U.  S.  ARMY,  1920. 

The  Macomh  began  active  ojperations  July  7,  making  the  first  trip 
of  the  season  to  the  mouth  of  Missouri  River  and  return  to  St.  Louis^ 
and  continuing  on  downstream  trip,  July  8-31,  went  to  the  mouth  of 
Bed  River,  returning  to  St.  Louis  September  15;  made  second  trip 
f third  trip  of  the  snag  boats)  to  the  mouth  of  Missouri  River,  per- 
formed work  in  St.  Ix>uis  Harbor,  and  started  on  downstream  trip 
September  22,  this  time  going  into  the  Atchaf alaya  to  Melville,  l4u 
Return  trip  was  begun  October  30,  but  on  arrival  at  Natchez  Novem- 
ber 1,  boat  was  there  laid  up  in  ordinary,  high  river  stages  maMng 
snagging  operations  impracticable  during  the  remainder  of  the  year. 
On  February  19,  all  danger  of  ice  in  the  upper  rivers  being  past,  the 
Macomh  resumed  upstream  trip,  to  come  to  St.  Louis  for  annual  re- 
pairs, but  was  delayed  at  Memphis  with  a  broken  wheel  shaft  and  the 
mstallation  of  a  new  one  from  March  9  to  April  7.  This  boat  arrived 
at  St.  Louis  Ma  J  1,  and  after  doing  all  work  required  in  the  harbor 
was  laid  up  at  foot  of  Neosho  Street  from  Mav  3  to  the  end  of  the 
year.  During  this  period  the  crew,  greatly  reduced  in  number,  was 
engaged  in  making  the  customary  annual  repairs,  getting  boat  in 
readiness  for  next  season's  active  operations,  to  begin  whenever  river 
stages  become  sufficiently  low  for  efficient  snagging. 

Extraordinary  repairs  to  the  bridgetrees  and  wheelhouses  of  the 
H.  G.  Wright  that  were  in  progress  at  the  end  of  the  last  fiscal  year 
were  completed;  and  active  snagging  operations  by  this  boat  were 
begun  August  8.  Trip  was  made  to  the  mouth  of  Missouri  River; 
thence  southward,  arriving  at  Melville,  Atchaf  alaya  River,  Septem- 
ber 13;  boat  returned  to  St.  Louis  and  removed  obstructions  in  the 
harbor,  vicinity  of  Burlington  elevator,  October  22-27,  and  then, 
because  of  long-continued  l^igh-river  stages,  making  snagging  im- 
practicable, was  laid  up  in  ordinary  at  foot  of  Neosho  Street  until 
winter.  When  threatened  by  heavy  runs  of  floating  ice  from  the 
upper  rivers,  the  Wright  was  sent  into  the  Ohio  River,  being  de- 
tained temporarily  en  route  in  ice  harbors  at  West  Horsetail  Decem- 
ber 2  to  January  7  and  Little  Rock  January  8  to  13,  arriving  at  Cairo 
January  15,  was  there  laid  up  in  ordinary  until  danger  from  ice  was 
past.  Returning  to  St.  Louis  February  20  to  25,  this  boat  made  trip 
to  the  mouth  of  Missouri  River,  performed  all  work  required  in  the 
harbor  and  was  laid  up  March  5  to  May  1,  at  foot  of  Neosho  Street, 
and  after  May  1  to  the  end  of  the  year  at  the  St.  Louis  engineer  depot 
for  the  purpose  of  having  new  boilers  installed,  the  old  boilers  hay- 
ing been  condemned  by  the  United  States  boiler  inspector.  In  addi- 
tion to  the  foregoing  extraordinary  repairs  and  during  periods  of 
enforced  idleness  of  the  boat,  the  crew,  greatly  reduced  in  number, 
was  engaged  in  making  the  customary  annual  repairs,  maintaining 
the  boat,  its  equipment  and  appliances  in  condition  for  the  next  sea- 
son's work. 

Following  is  a  summary  of  the  work  accomplished : 


Snag  boat. 

Snags 
destroyed. 

Trees  cut. 

7 
3 

Drift-heaos 
destroyed. 

Wrecks 
destroyed. 

Miles 
traversed. 

1,502 
730 

17 

8 
5 

3»?J 

H.G.  Wright 

2,440 

Total 

2,232 

10 

17 

13 

6,400 
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WORK  UPON   WRECKS  AND  SUNKEN   \^SSELS. 

The  following  wrecks  and  obstructions,  listed  in  downstream  order 
from  St.  Louis,  were  destroyed  or  removed  from  the  river  bed  dur- 
ing the  fiscal  year:  Sectional  dry  dock,  foot  of  Barton  Street,  St 
Louis;  model  barge  and  scow-bow  barj^e,  foot  of  Davis  Street,  St 
Louis ;  landing  dock.  Quarantine,  Mo. ;  flat,  Beard  Island ;  coal  bar^. 
Twin  Hollows;  towboat  Mab^  Upper  Wilkinson:  packet  boat,  said 
to  be  the  Fred.  Travrni^  Bessie^  Tenn.;  coal  flat,  New  Madrid  ]Bend; 
coal  barge.  Bend  of  Island  No.  14;  coal  boat,  Island  No.  30;  coal 
barge,  President  Island ;  coal  boat,  Scrubgrass  Towhead. 

Other  special  operations  by  the  snag  boats,  also  in  downstream  or- 
der from  St.  Louis,  were :  Removed  extensive  drift-heap  from  upper 
side  of  dock  and  warehouse  used  by  the  Oovemment  bar^e  line,  East 
St.  Louis ;  assisted  tender  Meramec^  in  the  ice,  in  towing  four  wooden 
barges  from  Fayville  to  Cairo-;  raised  100-ton  coal  flat  belonging  to 
Cairo  City  Coal  Co.  and  sunk  at  Cairo,  111. ;  salvaged  from  wreck  of 
packet  boat  destroyed  at  Bessie,  Tenn.,  the  paddle-wheel  shaft  and 
journals,  hog  chains,  and  parts  of  the  cylinder  timbers;  partly  de- 
stroyed a  wulow  mattress  that  had  gone  adrift  and  lodged  on  sand 
bar  at  Tennemo ;  at  request  of  first  and  second  districts,  Mississippi 
River  Commission,  destroyed  snags  along  1.500  feet  of  bank  in 
preparation  for  revetment  work  at  Barfield,  Ark. ;  attempt  to  raise 
steel  barge  No.  13,  belonging  to  the  St.  Louis  district  and  sunk  at 
Memphis  while  in  possession  of  the  Government  barge  line  (was 
abandoned  because  of  high  and  swift  water;  this  barge  will  be  re- 
covered during  the  next  low-water  season) ;  Macomb^  with  broken 
starboard  wheel  shaft  18  miles  below  Memphis,  was  towed  to  that 

S)rt  by  towboat  Chisca^  of  the  first  and  second  districts,  Mississippi 
iver  Commission;  recovered  for  third  district,  Mississippi  River 
Commission,  boiler,  heater,  pump,  and  drill  press  lost  rrom  sand 
digger  sunk  below  Greenville  and  raised  by  snag  boat  in  1919. 

The  headquarters  of  the  snag  boats  is  in  the  IJ .  S.  Engineer  Office, 
St.  Louis,  Mo. 

It  is  proposed  during  the  coming  year  to  continue  operating  these 
boats  as  provided  in  the  river  and  harbor  act  of  August  11,  1888. 
Because  of  the  greatly  increased  costs  of  maintenance  and  operation 
of  these  boats  the  sum  of  $100,000  annually  and  continuously  pro- 
vided by  that  act,  is  no  longer  sufficient;  and,  to  perform  the  re- 
quired work  now,  the  sum  of  $150,000  must  be  provided  annually. 

The  work  done  is  of  great  benefit  to  the  commerce  and  navigation 
of  the  river.  Before  the  work  was  commenced  navigation  was 
greatly  impeded  by  numerous  snags  that  had  lodged  in  me  channel 
and  by  wrecks  of  sunken  boats.  The  old  wrecks  have  nearly  all  been 
removed  by  the  snag  boats  which  constantly  patrol  the  river  when 
the  water  is  at  a  suitably  low  sta^ ;  the  district  is  now  so  efficiently 
and  thoroughly  patrolled  that  disasters  caused  bj  vessels  striking 
channel  obstructions  seldom  occur.  Although  life  and  property 
would  seem  to  be  much  safer  on  the  river  than  formerly,  the  rate  of 
marine  insurance  has  not  materially  decreased. 
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APFR0PSIATI0N8. 

The  appropriations  from  tbe  beginning  of  the  work  to  the  year  1878  were 
inade  in  lump  sums  usually  under  the  titles  of  '*  Improvement  of  the  Missis- 
Bippi,  Missouri,  and  Arkansas  Rivers,"  and  were  applied  to  the  several  streams 
as  their  needs  or  as  the  terms  of  the  laws  required.    Appropriations  from  1879 

to  1888  were  specifically  made  or  allotted  for  this  work;  In  the  latter  year, 
August  11,  expenditure  of  an  amount  not  to  exceed  $100,000  annually  was 
authorized,  under  which  act  the  work  has  been  prosecuted  ever  since. 

Appropriations  (as  shown  on  p.  494,  H.  Doc.  No.  1491,  68d  Oong., 
8d  sess.,  to  which  is  added  approximated  amount  expended  pre- 
vious to  Mar.  3,  1879,  from  appropriations  for  Mississippi,  Mis- 
souri, and  Arkansas  Bivers,  p.  496,  H.  Doc.  No.  1491,  63d  Cong., 
3d  sess. ) : 

Previous  to  Mar.  3, 1879  (approximated) |358, 627.35 

Mar.  3,  1879 100,000.00 

June  14,  1880 100, 000. 00 

Mar.  3,  1881 80,000.00 

Aug.  2,  1882 85,000.00 

July  5,  1884 *  72, 950. 63 

Aug.  5,  1886 - 56, 250. 00 

Aug.  11,  1888 100,000.00 

Fiscal  year  ending  June  30 — 

1890 49, 089. 17 

1891 92,  720. 97 

1892 98, 250.  OO 

1893 96, 497. 23 

1894 88, 252. 46 

1895 100. 000. 00 

1896 80, 496. 26 

1897 83, 421. 64 

1898 - 88, 917. 74 

1899 88, 923. 15 

1900 86. 355.  29 

1901 86, 710. 05 

1902 93, 055.  27 

1903 72,  587. 48 

1904 88, 245. 25 

1905 81, 822. 81 

1906 85, 662. 36 

1907 85,  669.  59 

1908 97, 889. 35 

1909 100, 021. 03 

1910__^ 96,  782. 04 

1911 103, 157. 94 

1912 97, 97a  58 

1913 101, 442. 43 

1914 99,  856. 30 

1915 99, 953. 11 

1916 93,  622. 20 

1917 93, 503. 46 

1918 100, 984. 66 

1919-     - 1(X)  (XX).  00 

1919  rive7anTharbc^^^^                      1919IIIIIIIIIIIIIIIII  50*,  OOo!  00 

riscal  year  ending  June  30,  1920 ^ 100, 000. 00 


Total 3, 834, 695. 80 

Receipts  from  sales,  etc.,  $8,774.09. 

1  From  the  appropriation  of  $75,000,  July  5,  1884,  only  $72,950.63  was  expended. 


Digitized  by  VjOOQIC 


RIVERS  AND  HARBORS — ST.  LOUIS,  MO.,  DISTRICT. 


2508 


Table  of  amount  expended  and  work  done  in  removing  obstructions  in  Missis- 
sippi  River  between  nwuth  of  Missouri  River  and  New  Orleans,  La,,  and  from 
Atchafalaya  and  Old  Rivers,  from  Mar,  28,  1868,  to  June  SO,  1920. 


Amount 
expended. 

Work  done. 

Year. 

Snags 
destroyed. 

Trees 
cut. 

Drift  beans 
destroyed. 

30 

12 
5 
6 

14 
5 
4 
1 
5 

19 
6 

32 

34 
3 

Wrecks 
destroyed. 

Mar.  28, 1868,  to  June  30, 1871 

3,271 

1,365 
1  365 

630 
1,401 
1,213 

676 

889 
1,133 
1,522 
1,057 
1909 
2,775 

958 
1,692 

693 
2,030 

798 
1,864 
2,861 
3,450 
3,389 
2,916 
3,a>7 
3,307 
2,979 
3,072 
4,253 
3,300 
4,479 
3,566 
3,007 
1,552 
4,654 
4,118 
2,564 
3,339 
3,744 
4,526 
3,245 
3,823 
1,517 
2,824 
4,487 
3,591 
2,505 
3,904 
2,702 
1,857 
2,232 

37,438 

2,621 
1,713 

515 
2,084 
1,589 

403 

3,346 

2,690 

60 

647 

4,983 

26,297 

16,900 

567 

5,269 

348 

9,102 

12,112 

21,316 

20,571 

8,214 

22,861 

17,520 

19,648 

31,014 

14,856 

30;695 

15,170 

19,746 

28,870 

6,895 

17,034 

15,241 

14,478 

2,772 

5,175 

2,406 

2,571 

734 

1,698 

1,677 

2,194 

3,100 

221 

188 

272 

41 

10 

Flac&l  year  ending  June  30— 

1873 

146,901.40 
72,802.80 
70,727.01 
49,854.30 
36,220.08 
20,122.54 
121,820.16 
74,988.94 
102,308.43 
75,31k  29 
69,540.50 
18,390.48 
45,306.47 
20,017.71 
43,583.12 
17,302.29 
67,511.37 
49,089.17 
92,720.97 
98,250.00 
96,497.23 
88,252.46 

ioo,ooaoo 

80,496.26 

88,421.64 

88,917.74 

88,923.15 

86,355.29 

86,710.05 

98,055.27 

72,587.48 

88,245.25 

81,822.81  , 

85,662.36  i 

85,669.59  { 

97,889.35  1 

100,021.03 

96,782.04 

108,157.94 

97,978.68 

101,442.43 

99,856.30 

99,953.11 

93,622.20  ; 

98,503.46 

100,964.66 

117,972.71 

139,987.90 

1874 

1875 

1876 

i 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

..  . 

1885 

1886 

1887 

10 

1888 



1889 

34 
23 
37 

8 

1890 

1 

1891 

1892 

1893 

16 
19 
22 
11 
24 
32 
34 
19 
28 
27 

2 
18 
19 
16 
23 
19 
27 
17 

6  . 
11 
11 
27  . 
31 
19  , 
38 
17 

7 
17 

1894 

5 

189.5 

1896 

3 
1 

1897 

2 

1898 

8 

1899 

1900 

1901 

1902 

7 

1908...                   

1904 

2 

1905...                                              .  .. 

12 

1906 

1907 

7 

1908...               

6 

1009 

23 

1910...    .                 

23 

1911 

21 

1912...                     '           

14 

1913 

17 

1914 

22 

1915 

18 

1916 

16 

1917 

20 

1918 

20 

mo 

12 

1990 

13 

Total 

3,842,656.41 

129,051 

456,785 

837 

277 
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Amount  expeuded  during  the  fiscal  year  was  $139,987.90.  Statement  of  this 
expenditure,  as  required  by  law,  is  given  In  the  accompanying  table  showing  the 
summary  of  operating  snag  boats : 

Summary  of  cash  expenditures  in  connection  with  the  tcork  of  retnoving  obstruc- 
tions in  Mississippi,  Atch^afalaya,  and  Old  Rivers  during  the  fiscal  year  ending 
June  SO,  1920, 


Applioation. 


OfBoe  expenses , 

Expenses  of  snag  boat  H.  O. 
Wright: 

Crew , 

Outfit 

Fuel 

Subsistence , 

Supplies , 

Repairs , 

Miscellaneous 

Expenses  of  snag  boat  J.  N. 
Macomb: 

Crew 

Outfit , 

Fuel 

Subsistence 

Supplies , 

Rapairs 

Misoellaneous 


Total. 


For  fiscal 
year  1919. 


Fiscal  year  1920. 


T     • 

July.    ;  August. 


S5.90  I    S328.00  i      $99.60 


377.19 
1,231.24  . 


1,904.53 
2,010.17 


53a  64 


18.75 


1,020.19 

384.23 

4,850.33 

82.23 


1,507.70 

2,857,76 

1,156.20 

1,291.82 

153.91 

820.81 

24.84 


;  2,988.30 

589.29 

,1      217.80 

'      255.67 

*       61.20 

3,453.80 

33.19 


3,200.50 

580.90 

1,018.70 

143.12 

14.00 

2a  52 


2,171.72   17,467.72 


12,644.99  14,21&21 


Sentem- 
1632.63 


3,013.00 

105.84 

1,473.04 

2,095.84 

saoo 

606.30 
90.26 


146.67 
3,198.65 
2,066.01 
455.42 
31.71 
81.04 
101.80 


October. 


8463.91 


3,506.67 


3,910.34 
825.41 
30.00 
27a  01 


3,122.66 


2,206.34 
1,895.95 


46.49 


16,276.78 


Novem- 
ber. 


$19.25 


3,54a  33 


637.30 

2,469.91 

3a  00 

194.45 

6.25 


2,861.66 


2,256.60 
552.07 


6.25 


12,574.16 


Decern* 
ber. 


3,026.00 
&25 


33.45 

1.63 

150.12 

laso 


2,918.00 


293.80 
571.10 


6&84 


7,465.98 


For  fiscal  year  1920. 


Application. 


January.  February.    March.       April.        May.        June.        Total. 


Office  expenses. 


E: 


of  snag  boat  H.  G. 


Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Misoellaneous 

[pensos  of  snag  boat  J.  N. 
kiacomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous. 


$128.75 


2,765.00 


$19.92 


2,705.33 


$263.26 


$473.47 


2,802.00     2,434.33 


931.89 
474.45 


a  10 
25.98 


2,835.01 


852.41 

229.10 

5.35 


667.41 


552.62 


$316.82 


2,156.49 
336.42 


$66.60 


2,360.18 
114.01 


399.97  '      57a  61 


11.42 


2,934.49 


ia33 
6.35  ' 


42.12 


2,7ia33     2,96a66 


660.06 
a50 


1,270.54 
1,100.49 


15.62 


21.19 


1,720.78     l,99a38 

417.14  I  1,089.53 

9.00  9.50 

, I      804.51 

12.31  I  5.57 


502.11 

21.21 

2,105.32 

6a  78 


2,833.19 

99.00 

1,233.91 

573.52 

63.64 

23.37 

7.56 


75.62 

302.33 

2,373.78 

141.28 


2,82a  28 
179.54 


25a  08 

29a  00 

1,654.85 

217.58 


$3,172.04 


33,637.35 
4,383.22 
9,242.81 
8,966.33 
865.96 
13,6ia54 
5ia66 


30,892.79 
6,924.25 
14,813.35 
9,00a86 
58a  85 
2,851.59 
496.81 


Total.. 


7,853.36 


9,159.24 


9,029.88 '10,541.80 


10, 34a  34 


10,254.22 


189,987.90 


RECAPITULATION. 


Fiscal  year  1919  (paid  in  1920) . 
Fiscal  year  1920 


$2,171.72 

137,8iai8 

Total  amount  paid  in  1920 189,987.90 
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Pace. 

Mississippi  River  between 
Missouri  River  and  Minne- 
apolis, Minn 2505 

Operating  and  care  of  lock 
and  dry  doclc  at  Keoknlc, 
Iowa  (formerly  Des  Moines 
Rapids  Canal) 2524 

Operating  and  care  of  lock 
and  dam  at  Moline,  111 2625 


IMPROVEMENTS. 

Page. 


4.  Operating    snag    boats    and 

dredge  boats  on  upper  Mis- 
sissippi River  and  tribu- 
taries 2526 

5.  Operating  and  care  of  lock 

111 2528 

and  dam  in  Galena  River, 

6.  Operating  and  care   of  Illi- 

nois and  Mississippi  Canal, 

111 2530 


FOR  DESCRIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES   1205  TO   1225. 


1.  MISSISSIPPI    RIVER    BETWEEN    MISSOURI    RIVER    AND    MINNE- 
APOLIS, MINN. 

OPERATIONS  DURING  THE   FISCAL  YEAR. 

Comparatively  little  improvement  work  was  done  during  the 
season  of  1919,  it  being  impracticable,  on  account  of  conditions  due 
to  the  war,  to  obtain  sufficient  labor  for  the  crews  of  towboats  and 
dredges  and  for  the  forces  on  the  hired  labor  plants,  and  such  labor 
as  could  be  obtained  was  generally  inefficient  although  at  very  high 
wages.  The  same  trouble  was  experienced  by  the  material  men  who 
furnished  rock  and  brush.  The  provision  of  act  of  Congress  of 
June  25,  1910,  which  proposed  the  completion  of  this  improvement 
in  12  years,  involved  the  organization  of  a  large  supervising  force 
and  the  construction  of  an  extensive  plant,  which  results  in  lar^ 
overhead  and  large  charges  for  care  and  deterioration  of  plant  ir- 
respective of  amount  of  work  accomplished.  AH  the  causes  named 
reduced  materially  the  amount  of  work  permissible  and  added  ma- 
terially to  the  unit  cost. 

St.  Paul  to  Winona  {123  miles) . — This  section  is  divided  into  three 
subsections — Lock  No.  1  to  Omaha  Bridge  (6^  miles),  Omaha 
Bridge  to  foot  of  Lake  Pepin  (77  miles),  and  Lake  Pepin  to  Winona 
(39  miles).  Work  in  this  section  was  in  charge  of  Asst.  Engineer 
J.  D.  DuShane. 

1.  Lock  No.  1  to  Omaha  Bridge. — ^In  this  reach  the  work  of  1919 
consisted  of  dredging  to  deepen  and  widen  the  proposed  channel 

2505 
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between  the  lock  and  the  foot  of  Pike  Island.  As  reported  by  Asst. 
Engineer  DuShane,  dipper  dredge  Davenport^  after  some  slight  re- 
pairs made  at  South  Stillwater,  began  operations  May  3,  U.  S.  tow- 
boat  Fury  acting  as  tender,  the  dredge  and  tender  each  working  with 
a  single  crew,  excepting  from  June  9  to  August  21,  when  the  aredge 
had  a  double  crew.  Above  the  Fort  Snelling  Bridge  the  channel 
was  dredged  over  an  area  1,400  feet  long  by  200  feet  wide,  and  at 
the  short  bend,  900  feet  long  by  240  feet  wide,  part  of  these  areas 
being  redredged.  Along  the  right  bank  above  the  bridge  and  at  the 
bend,  casts  were  made  over  a  length  of  4,475  feet,  the  material  being 
wasted  on  shore.  Cuts  were  made  from  the  Fort  Snelling  Bridge 
extending  downstream  5,960  feet  along  the  left  margin  of  the  pro- 
posed channel,  and*  along  the  right  margin  3,480  feet  to  near  the  foot 
of  Pike  Island,  the  material  being  cast  into  banks  behind  which  de- 
posit could  be  made  from  the  pipe-line  dredge.  Two  cuts  in  the 
channel  each  550  feet  long  were  made  below  the  Fort  Snelling  Bridge. 
Some  high  spots  in  the  channel  below  the  lock  were  dredged  out, 
many  large  bowlders  and  rock  slabs  between  the  bend  and  Fort 
Snelling  Bridge,  and  two  cribs  and  many  piles  in  the  vicinitjr  of 
Pike  Island  were  removed.  Waste  materials  that  had  been  deposited 
'  for  shore  protection  were  cast  into  place  by  the  dredge,  makmg  280 
feet  of  protection  on  the  first  island  above  Fort  Snelling  Bridge  and 
2,025  feet  on  Pike  Island.  The  spoil,  consisting  of  rocE,  gravel  and 
sand,  the  last  predominating,  was  partly  utilized  for  maKing  shore 
protection,  part  was  wasted  by  casting  onto  shore  and  to  the  side  of 
the  channel,  and  part  was  dumped  outside  of  the  channel,  as  follows : 
Utilized  for  shore  protection,  12,322.5  cubic  yards ;  wasted,  182,958.1 
cubic  yards,  of  which  2,697.9  was  towed  through  the  lock  and  placed 
for  filling  72,187.5  cubic  yards  was  cast  onto  shore,  and  108,072.7 
cubic  yards  was  cast  into  banks.  The  total  quantity  of  material 
dredged  by  the  Davenport  during  the  season  is  195,280.6  cubic  yards, 
at  a  cost  including  overhead  and  plant  charges  of  $40,927.91,  or 
$0,296  per  cubic  yard. 

Pipe-line  dredge  Pelee  began  dredging  in  the  channel  below  the 
Fort  Snelling  Bridge,  mile  4,  on  May  23,  and  continued  operations 
until  August  23,  malang  two  cuts,  parallel  and  adjacent,  each  100 
feet  wide,  totaling  a  length  of  4,983  feet.  The  quantitv  of  material 
dredged  was  76,531  cubic  yards,  consisting  of  sand  and  gravel  with 
much  mill  refuse  at  times ;  this  was  deposited  on  or  near  the  shores. 
Further  details  will  be  covered  by  report  of  Asst.  Engineer  Monroe, 
in  charge  of  hydraulic  dredging  (see  page  2518). 

The  Davenport  was  laid  up  for  the  winter  at  South  Stillwater  on 
November  1. 

A  survey  was  made  at  the  close  of  the  season  from  Lock  No.  1  to 
foot  of  Pike  Island — 3  miles. 

2.  St.  Paul  to  foot  of  Lake  Pepin. — Work  in  this  reach  consisted 
of  hydraulic  dredging  by  pipe-line  dredge  Pelee^  operations  com- 
mencing August  27  and  continuing  to  October  25.  Cuts  100  feet 
wide  were  made,  dredging  to  about  5  feet  below  low  water,  through 
the  high  parts  of  bars  at  Kaposia,  mile  7 ;  above  and  below  Newport, 
miles  10  and  11;  above  and  below  Island  15,  mile  20;  at  Island  17, 
mile  22 ;  and  above  Nininger,  mile  23.  There  were  dredged  138,867 
cubic  yards  of  sand,  which  was  deposited  outside  of  channel  limits 
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between  dams.  The  Pelee  and  outfit  were  moved  to  winter  harbor 
at  South  Stillwater  October  27  bv  towboat  Alert.  Further  details 
will  be  given  in  report  of  Asst.  Engineer  Monroe,  in  charge  of  hy- 
draulic dredging.^ 

3.  Lake  Pepin  to  Winoncu — Owine  to  lack  of  funds  no  dam  build- 
ing was  done  in  this  reach  during  the  open  season.  The  hydraulic 
dredge  Vesuvius  worked  at  channel  dredging  from  September  19  to 
October  24  at  the  foot  of  Betsy  Slough,  mile  111 ;  above  Wilds  Land- 
ing, mile  112;  and  above  Winona,  mile  115,  removing  89,174  cubic 
yards  of  sand,  details  of  which  work  will  be  given  in  report  of  Asst. 
iLrngineer  Monroe,  in  charge  of  hydraulic  dredging. 

The  experimental  ore  towing  trip  started  down  river  from  St.  Paul 
October  24,  and  encountered  no  trouble  throughout  this  section,  though 
a  few  minutes  delay  was  made  by  the  fleet  touching  on  the  bar  at 
Red  Rock,  mile  10.  The  fleet  consisted  of  the  dredge  Taher^  acting 
as  towboat,  drawing  4.6  feet,  two  steel  barges,  300  feet  long  by  48  feet 
wide,  each  carrying  about  626  tons  or  iron  ore  and  drawing  3  feet, 
and  one  fuel  flat. 

The  section  St.  Paul  to  Winona  was  transferred  December  1,  1919, 
to  the  St.  Paul  district. 

"W^mona  to  Wisconsin  River  {96  miles). — Operations  in  this  sec- 
tion, in  charge  of  Asst.  Engineer  W.  A.  Thompson,  were  resumed 
May  10,  1919,  and  continued  in  the  construction,  repair,  arid  exten- 
sion of  dams  and  shore  protections  by  hired  labor  and  use  of  Gov- 
ernment plant  until  November  1,  when  the  plant  was  laid  up  for- 
the  winter  in  Fountain  City  Bay.  The  towing  was  done  by  U.  S. 
towboats  Ellen  and  Elsie. *^  Materials  were  purchased  on  United 
States  barges  at  the  following  prices  per  cubic  yard:  Rock,  $1.10, 
$1.15,  $1.18,  $1.24.  and  $1.27  per  cubic  yard;  brush,  24,  24^,  and  27 
cents!  Rock  to  the  amount  of  10,729.4  cubic  yards  was  quarried 
and  loaded  on  United  States  barges  by  hired  labor  at  a  quarry  about 
1  mile  above  Genoa.  It  was  thought  advisable  to  operate  this  quarry 
because  the  material  men  were  unable  to  furnish  sufficient  rock  to 
keep  the  plant  and  working  force  employed.  The  result  was  venr 
satisfactory  and  the  cost,  including  all  charges,  was  $1.27  per  yard. 
The  work  was  located  about  2  miles  below  De  Soto  and  2  miles  below 
Lansing.  Seven  wing  dams  were  built  (4,750  linear  feet),  one  ex- 
tended (475  linear  feet),  and  two  closing  dams  were  repaired.  Three 
pieces  of  shore  protection  were  repaired  and  one  piece  4,400  feet  long 
constructed.  In  this  work  there  were  placed  22,721  cubic  yards  rock 
and  60,356.3  cubic  vards  brush,  total  83,077.3  cubic  yards,  at  a  cost, 
including  all  charges,  of  $11,249.71,  or  $1,329  per  yard.  Of  above 
amount  $3,000.34  was  for  maintenance.  No  sand-filled  dams  were 
built  in  this  section  in  1919. 

•During  the  season  pipe-line  dredging  was  performed  in  deepening 
the  channel  at  Richmond  between  July  29  and  August  20,  details  of 
which  are  contained  in  report  of  Asst.  Engineer  Monroe.  (See 
p.  2518.) 

Short  surveys  were  made  during  season  of  1919  at  a  number  of 
localities,  and  a  continuous  line  of  soundings  was  taken  from  Winona 
to  the  Wisconsin  River. 


*The  orlglii  of  miles  is  the  Omaha  Bridge  at  St.  Paul. 
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At  the  Fountain  City  boat  yard  no  pieces  were  constructed  during 
the  calendar  year,  but  repairs,  more  or  less  expensive,  were  made  to 
towboats  Ellen^  Pury^  Alert  and  Elme^  to  1  dredge,  1  launch,  4  motor 
skiffs,  2  quarter  boats.  3  office  boats,  1  store  boat,  1  building  boat,  1 
grasshopper,  8  fuel  flats,  23  barges,  and  22  small  pieces. 

The  section  Winona  to  Wisconsin  River  was  transferred  to  St. 
Paul  District  December  1^  1919. 

The  operations  in  1920  to  June  30  in  the  section  Minneapolis  to 
Wisconsin  River  may  be  briefly  stated  as  follows : 

1.  Lock  No,  1  to  umaha  Bridge. — In  this  reach  the  work  consisted 
in  widening  and  deepening  the  proposed  channel  below  the  lock,  for 
which  dipper-dredge  Davenport  and  pipe-line  dredge  Pelee  were 
employed,  the  former  commencing  May  6  and  the  latter  May  17,  both 
operating  until  close  of  fiscal  year.  The  Davenport  operated  above 
Fort  Snelling  Bridge,  making  3,000  feet  of  cuts  33  feet  wide  and 
7  to  8  feet  below  projected  low  water.  The  spoil  of  the  DaA)enport^ 
35,512  cubic  yards  of  rock,  gravel,  and  sand,  the  latter  predominating, 
was  used  for  shore  protection.  The  Pelee  widened  and  deepened  the 
channel  to  a  width  of  200  feet  and  a  depth  of  7  feet  at  low  water 
from  a  point  3,000  feet  below  the  bridge  to  the  foot  of  Pike  Island, 
about  4^00  feet.  The  material  dredged  by  the  PeUe^  160,762  cubic 
yards,  a  mixture  of  sand  and  gravel,  was  deposited  outside  of  the 
channel. 

2.  Omaha  Bridge  to  foot  of  Lake  Pepin, — ^No  field  work  was  done 
•  in  this  stretch. 

3.  I^ake  Pepin  to  Winona, — Some  winter  work,  reported  elsewhere, 
was  done  at  the  foot  of  Betsy  Slough  (mile  111). 

4.  'Winona  to  Wisconsin  River. — Considerable  winter  work  was 
performed  at  various  localities,  reported  in  detail  elsewhere  in  this 
report.  Pipe-line  dredge  Vesuvius  was  employed  Jime  9  to  29  in 
depeening  the  crossing  in  front  of  Winona,  removing  65,016  cubic 
yards  sand.  Repairs  to  plant  were  made  at  South  Stillwater  and 
Fountain  City. 

Wisconsin  jRiver  to  Le  Claire  {136  miles). — Operations  in  this  sec- 
tion were  in  charge  of  Asst.  Engineer  S.  Edwards ;  and,  aside  from 
the  winter  work  performed  in  January,  February,  and  March,  1919, 
and  reported  in  the  Chief  of  Engineers'  Report  for  1919,  all  the 
work  was  performed  by  hired  labor  and  Government  plant  during 
the  season  in  1919,  the  towing  being  done  by  U.  S.  towboats  Elinor 
and  Louise.  Nominal  repairs  having  been  made  to  the  plant  in  the 
ice  harbor  at  Dubuque,  it  was  put  in  commission  June  12  and  was 
laid  up  for  the  winter  at  Dubuque  on  November  18.  Material  on 
United  States  barges  was  purchased  at  the  following  prices:  Ro<^ 
$0.97,  $1.20,  and  $1.37  per  cubic  yard :  brush,  27|.  cents.  Operations 
were  carried  on  in  the  vicinity  of  Fulton  and  Clinton,  above  Lains- 
ville,  and  below  Camanche.  Five  dams  were  built  (3,520  linear  feet) 
and  1,540  linear  feet  of  shore  protection.  All  of  the  dams  were  sand- 
filled  in  the  high  portions  to  an  approximate  elevation  of  low  water. 
There  were  put  in  place  in  the  above-mentioned  work — rock,  9,536.8 
cubic  yards;  brush,  18,432.2;  sand,  18,562;  total  quantities,  46,531 
cubic  yards.  The  sand  reported  is  only  that  which  was  placed  in  the 
cross  sections  of  the  dams,  it  being  necessary,  however,  to  pump 
127,448  cubic  yards  to  accomplish  the  given  result.  Lumber  mats 
were  used  in  the  new  shore  protections  and  in  the  sand  coverings  of 
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the  dams,  being  commuted  to  and  estimated  as  brush.  The  rock  and 
brush,  aggregating  27,969  cubic  yards,  cost,  including  all  charges, 
$53,353,  or  $1,872  per  cubic  yard.  Considering  sand  as  a  constituent 
part  of  the  dam,  the  cost  of  putting  it  in  was  ^x)ut  $11,504.  Adding 
this  sum  and  the  sand  yardage,  we  have  46,531  cubic  yards,  at  a 
cost  of  $64,857,  or  an  average  of  $1,188,  a  saving  of  nearljr  44  cents 
per  yard  on  the  figures  of  rock  and  brush.  The  cost  of  maintenance 
was  $2,012.  In  addition  to  her  work  on  sand  fills,  pipe-line  dredge 
Etna  was  engaged  in  channel  dredging  at  several  localities  between 
June  17  and  November  8,  removing  298,647  cubic  yards  from  obstruct- 
ing bars. 

I*ipe-line  dredge  Vesuvius  was  engaged  in  auxiliary  dredging  in 
Guttenberg  Channel  from  August  21  to  September  20,  and  the  Geyser 
from  September  20  to  November  6,  the  aggregate  spoil  of  both 
dredges  being  162,698  cubic  yards. 

Raising  dam  far  ferry  landing  at  Fulton^  lU. — ^Under  a  sp^ecial 
allotment  of  $5,000  (hired-labor  work  in  charge  of  Asst.  Engineer 
S.  Edwards)  the  project  for  raising  and  widening  the  dam  and 
placing  a  T-head  was  carried  out  between  June  21  and  August  1,  with 
mterruptions.  The  dam  is  now  475  feet  long,  16  feet  wide,  and  has 
a  9- foot  crest.  The  T  is  100  feet  long.  The  material  put  in  place  is 
1,724.8  cubic  yards  rock.  747.8  cubic  yards  brush,  and  71  cubic  yards 
gravel;  total,  2,543.6  cubic  yards,  at  a  cost  of  $5,000,  or  an  average 
of  $1.9666  per  yard. 

In  1920  winter  work  was  done  under  agreement  in  vicinity  of 
Eagle  Point  in  January  and  February,  at  aprice  of  $1.87  per  cubic 
yard  for  rock  and  69  cents  for  brush.  Wing  dam  28,  beffun  in 
1918,  was  completed;  wing  dam  29  was  well  advanced;  and  some 
repairs  were  made  to  Dam  11  (maintenance).  There  were  put  in 
place  2,876.7  cubic  yards  rock  and  9.018.3  brush ;  total,  11,895  cubic 
yards,  at  a  cost  of  $12,536.88,  or  $1,054  per  yard. 

Under  agreement,  in  vicinity  of  Sabula,  at  50  cents  per  yard  for 
brush  in  place  and  69  cents  per  yard  for  placing  rock  furnished  on 
bank  by  the  United  States,  a  small  closing  dam,  120  feet  long  (No. 
18),  was  built  in  January  and  February.  There  were  put  in  place 
in  above-mentioned  dam  513.6  cubic  yards  rock  and  690.3  cubic  yards 
brush,  at  a  cost  of  $1,841.77,  and  average  of  $1,529  per  yard. 

Some  repairs  were  made  to  plant  in  Dubuque  Harbor  during  win- 
ter of  1919-20,  including  considerable  work  on  towboat  Elinor^ 
quarter  boat  No,  4,1£^  and  suction  dredges  Etna  and  Geyser.  No 
construction  or  repair  work  on  dams  and  shore  protections  was  done 
prior  to  June  30,  but  dredge  Etna  was  employed  for  several  days  at 
end  of  June  in  dredging  Guttenberg  Channel. 

Rock  Island  Rapids  (14  miles). — ^Work  in  this  section,  in  charge 
of  Asst.  Engineer  J.  B.  Bassett,  was  performed  by  hired  labor  and 
use  of  Government  plant. 

Le  Claire  Canal. — ^The  construction  of  this  lateral  canal  from  Le 
Claire  to  Smiths  Island  constitutes  a  part  of  the  improvement  of 
Bock  Island  Rapids  to  secure  a  channel  6  feet  in  depth  at  low  water. 
The  project  is  briefly  stated  in  the  report  of  the  Chief  of  Engineers 
for  1916,  pages  2607-2608.  Actual  operations  on  this  canal  began 
early  in  1915  and  aside  from  the  lock  it  is  now  almost  completed. 

At  the  beginning  of  the  calendar  year  1919,  the  chief  work  under 
way  consisted  of  the  continuation  of  rock  excavation  by  steam  shovel 
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within  the  coffer-dammed  area  (designated  in  the  reports  as  Pit  No. 
1),  and  the  construction  by  raising  and  widening  of  the  rock-filled 
longitudinal  dam  which  had  been  connected  with  the  upper  end  of 
Smiths  Island  in  1918.  The  excavation  was  completed,  with  the 
exception  of  some  small  quantities  which  were  left  for  excavation 
by  noating  dredge,  and  the  shovel  moved  into  the  yards  on  August 
26.  The  waste  material  was  used  principally  on  the  longitudinal 
dam,  which  completed  the  latter  with  the  exception  of  one  or  two 
points  where  reinforcement  with  rock  excavated  from  Smiths  Island 
IS  contemplated. 

There  was  also  under  way  the  construction  of  a  cross  cofferdam  from 
the  Iowa  shore  to  the  longitudinal  dam.  This  dam  was  completed 
in  January,  thus  opening  up  an  additional  pit  about  3,700  feet  long 
to  aUow  drilling  and  blasting  of  led^  rock  therein.  This  dam  in- 
closed all  of  the  remaining  ledge  rock  which  it  will  be  necessary  to 
remove  in  the  canal  prism.  Drilling  operations  were  commenced  in 
February  and  carried  on  throughout  the  year,  completing  the  work 
with  the  exception  of  about  one  month's  operations.  The  work  was 
interrupted  for  about  3^  months  by  flood  and  for  about  1{  months 
due  to  the  necessity  of  using  the  crews  for  concrete  work  on  the  main 
dam. 

The  laying  of  reinforced  concrete  top  and  apron  on  the  lon^- 
tudinal  dam,  a  part  of  which  was  laid  in  1918,  was  carried  on  m 
April  for  a  short  period  and  again  in  September.  October,  and 
November  when  the  work  was  completed.  Considerable  trouble  was 
en^untered  in  the  purchase  of  cement  and  in  the  securing  of  suf- 
ficient labor,  which  mcreased  the  cost  of  the  work  by  lost  time.  The 
purpose  of  this  apron  is  to  protect  the  dam  from  disintegration  at 
times  of  high  stage  in  the  canal  when  the  dam  acts  as  a  spillway. 

Suction  dredge  Hecla  assisted  in  the  general  work  by  pumping 
water  from  the  coffer-dammed  areas,  by  nlling  the  repaired  portion 
of  the  new  cross  coffer,  and  by  placing  sand  core  in  the  rock-filled 
dam. 

Active  operations  toward  construction  of  the  lock  and  closing  dam 
at  the  lower  end  of  Smiths  Island  were  begun.  Condemnation  pro- 
ceedings for  securing  the  necessary  right  of  way  on  Smiths  Island 
and  on  the  Iowa  shore  opposite  the  lower  end  of  the  island  were 
carried  on  during  the  year.  An  appraisal  committee,  appointed  by 
the  court,  viewed  the  land  in  question,  and  made  a  report  as  to  the 
amount  of  damages  to  be  awarded  for  each  piece  of  property.  No 
notice  of  the  final  decree  of  the  court  had  been  received  at  the  close 
of  the  season,  but  possession  of  the  land  had  been  taken  late  in  the 
season  under  a  provision  of  the  river  and  harbor  act  of  1918. 

A  puddled  core  for  the  closing  dam  between  the  lock  and  Smiths 
Island  was  placed  by  the  suction  dredge  Flecla^  and  the  area  to  be  oc- 
cupied by  the  lock  was  dredged  by  dipper  dredge  Keokuk  to  remove 
all  loose  material  from  the  rock  bottom.  A  cofferdam  of  sufficient 
size  to  exclude  high  water  was  built  between  Smiths  Island  and  the 
Iowa  shore.  A  similar  dam  below  the  lock  site  is  contemplated  for 
the  coming  season  when  the  lock  area  and  immediate  vicinity  can 
be  unwatered.  Track  extension  from  the  longitudinal  dam  onto 
Smiths  Island  at  its  upper  end  was  commenced  and  the  construction 
of  a  levee  on  the  island  oegun. 
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The  general  process  of  the  work  during  the  year,  considering 
river  stages,  labor  situation,  and  market  conditions,  has  been  fairly 
satisfactory.  It  is  estimated  that  on  the  basis  of  work  accomplished, 
the  project  is  about  60  per  cent  completed,  and  on  the  basis  of  cost 
about  52  per  cent  completed. 

Conditions  were  not  favorable  for  work  during  the  entire  season. 
In  March  the  river  rose  to  the  height  of  the  low  cross  coffer  at  the 
lower  end  of  pit  No.  2,  which,  accompanied  by  high  winds,  broke 
this  dam,  thereby  stopping  t^e  drilling  and  blasting  therein  on 
March  15.  By  the  middle  of  April  it  became  apparent  tnat  the  river 
stage  would  rise  enough  to  flood  the  main  cofferdammed  area.  Pmnp- 
ing  was  stopped  on  the  17th,  all  machinery  removed  to  the  yards  for 
repair,  tracte  were  weighted,  and  the  pit  began  filling  over  a  pre- 
pared spillway.  This  operation  was  completed  on  the  19th.  The 
flood  was  of  short  duration^  allowing  pumping  to  be  resumed  on  May 
8  and  steam-shovel  excavation  on  the  28th. 

Flood  damages  consisted  in  washing  into  the  river  about  3,000 
linear  feet  of  track,  together  with  the  rock  fill  on  top  of  the  dam 
along  the  lower  end  or  the  original  cofferdammed  area,  and  also 
some  filling  from  the  coffer  at  the  upstream  end.  In  addition  a 
gap  approximately  150  feet  in  length  and  4  to  5  feet  deep  was 
washed  in  the  rock-filled  dam  section.  River  stages  were  favorable 
for  work  during  the  rest  of  the  season. 

The  labor  situation,  which  was  very  serious  in  1918,  was  much 
improved  during  the  early  part  of  the  season,  but  during  the  late 
summer  and  fallit  was  very  difficult  to  secure  sufficient  help. 

The  drill  car  with  steam-operated  drills  commenced  work  in  pit 
No.  2  on  February  3  with  single  crew,  changing  to  triple  crew  on 
February  10.  Work  continued  througnout  the  season,  except  from 
March  15  to  July  1,  when  the  pit  was  flooded.  About  48,295  cubic 
yards  of  ledge  rock  were  estimated  to  have  been  blasted.  Total  for 
the  year,  ^8,295  cubic  yards ;  to  date,  247,533  cubic  yards. 


Cost  statement  for  drilling  and  blasting. 

Work  accom- 
plished. 

1 

Cost. 

Detail. 

Unit.       , 

!  Period. 

1 

To 
date. 

48,296 
79.92S 

Period. 

To  date. 

Amount. 
$37,153.60 

Unit. 

SO. 769 
.514 

Amount.     Unit. 

1 

Drilling,  steam  drllK 

PltNo  2 

Cubic  yards.;  48,2d5 
Linear leet-.l  79.928 

Cubic  5'ards.' 

Linear  feet . 

$37,1.53.60  ;    10.709 

.614 
.42 
.32 

Pit  No  1   . 

187,968 
251,749 
11,280 
26,286 
247,633 

79,665.97 

Drilling,  air  driUfl.  pit  No.  1 

Cubic  yards'. 

Linear  feet 

Cubic  yards.!  48^296 

1 

14,697.13 

1.30 

.66 

B1a<^nr r .  T  T 

24,863.33 

.614 

77,845.06 

.314 

Rock  excavation  by  steam  shovel  was  carried  on  from  January 
1  to  August  26,  except  from  April  17  to  May  28,  when  the  work  was 
interrupted  by  flooded  pit.  The  shovel  was  moved  to  the  yards  and 
laid  up.  The  total  rock  excavated  during  the  year  measured  in 
cars  was  about  33,900  cubic  yards;  total  to  date,  215,020  cubic 
yards.  Waste  rock  was  disposed  of  as  follows:  On  rock-fill  dam, 
31,704  cubic  yards ;  banking  cofferdam,  2,196  cubic  yards. 
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OoMt  statement  for  rock  exoawiiUm, 


Unit. 

Workaocom- 
pUshed. 

Cost. 

Detail. 

PaHhH  '     To 

Pwiod. 

To  date. 

date. 

Amount. 

Unit. 

Amount. 

Unit. 

8team-shoTel  exc&Tation 

Cubic  yards. 

33,900 

215,020 

8hoveI 

813,306.81 
13,120.64 
8,840.43 
1,382.64 
5,079.08 
5,867.92 

90.302 
.378 
.261 
.041 
.li9 
.173 

175,008.10 
72,049.06 
73,900.19 
16,385.62 
48,733.88 
11,632.57 

10.349 

.335 

Track .- 

.344 

TJlimPiHK,       -r.  ...r......  ...... 

.07e 

Pumping 

.225 

Cle^^iTlnp'Dlt  bv  oralis. 

.064 

Total 

47,699.42 

1.394  297,896.41 

1.384 

The  construction  of  the  rock-filled  longitudinal  dam  was  continued 
by  use  of  waste  rock  from  the  steam  shovel  excavation  and  sand  from 
the  storage  pile  inside  the  line  of  the  dam,  and  by  sand  deposited  by 
suction  (freoge  Hecla.  It  was  completed,  with  exception  of  some 
slight  advisable  reinforcing,  in  August.  There  was  deposited  dur- 
ing the  year  material  as  follows:  Waste  rock  by  train,  31,704  cubic 
yards;  sand  by  train,  12,936  cubic  yards;  sand  by  suction-dredge 
ISecla^  13,129  cubic  yards. 


Cost  statement  for  danu 

Unit. 

Work  accom- 
plished. 

Cost. 

DetaU. 

Period. 

To 
date. 

Period. 

To  date. 

1 

Amount.     Unit. 

Placed  by  train  and  barge: 

Rock 

Cubic  yard5. 

do 

do 

31,704 

115.510 

84,164.30 
4,502.18 
1,742.08 

80.131 
.248 
.138 

124,474.13       10.212 
25,182.23          .468 
31,278.53         1.74 

Band 

Plac^  bv  .suction  dredcre,  sand  -  - 

12,936     53,777 
L3,129     17.929 

' 

The  laying  of  the  concrete  apron  on  the  main  dam,  which  was  dis- 
continuea  in  1918  for  lack  of  labor,  was  carried  on  for  about  10  days 
in  April  and  in  September,  October,  and  to  completion  in  November. 
About  7,976.4  cubic  yards  of  concrete  were  laid  in  the  shape  of  cap 
and  apron  approximately  6  inches  thick,  and  a  core  or  cut-off  wall 
about  1  foot  in  thickness  extending  down  into  the  dam  5J  feet  from 
the  top  surface.  Wire  mesh  was  used  for  reinforcing.  A  total 
length  of  11,527  feet  of  paving  was  laid. 

Cost  statement  for  concrete. 


Unit. 

Work  accom- 
plished. 

Cost. 

Detail. 

Period. 

To 
date. 

Period. 

To  date. 

Amount. 

Unit. 

Amount. 

Unit. 

Concrete  navinE 

Cubic  yard?. 
Linear  feet.. 

7,976.4 
8,413.0 

10,970 
11,527 

841,996.60 

85.26 
4.99 

$81,301.20  1      87.41 

7.05 
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The  construction  of  a  puddled  sand  core  for  closing  dam  between 
the  lower  end  of  Smiths  Island  and  site  of  proposed  lock  was  com- 
menced in  June  by  suction  dredge  Hecla.  oand  was  secured  from 
the  sand  bar  immediately  downstream,  some  of  which  it  was  neces- 
sary to  relay  on  account  of  distance  from  the  site  of  the  dam.  The 
portion  of  the  sand  core  completed  to  date  is  lEipproximately  450  feet 
in  length  with  .an  average  bottom  width  of  110  feet,  top  wiath  6  feet, 
and  an  average  height  of  19  feet. 

Organization  of  working  force  and  assembling  of  materials  for  the 
construction  of  the  upper  cofferdam  for  the  lock  area  connecting 
Smiths  Island  with  the  Iowa  shore  was  begun  in  Julv.  The  work 
was  continued  to  completion  in  November,  being  filled  oy  use  of  suc- 
tion dredge  Uecla.  oome  of  the  sand  filling  waspumped  twice  on 
account  of  its  distance  from  the  site  of  the  dam.  This  cofferdam  was 
built  to  exclude  high  water  stages,  and  is  about  30  feet  at  deepest 
portion. 

Dipper  dredge  Keokuk  started  work  of  cleaning  loose  material 
from  rock  surface  at  site  of  Smiths  Island  Lock  on  June  7  and  con- 
tinued until  September  3.  During  this  period  loose  rock,  mud,  sand^ 
and  shale  were  excavated  to  the  amount  of  about  9,838  cubic  yards. 
A  portion  of  the  waste  was  loaded  and  dumped  downstream  from 
the  site,  and  the  remainder  was  cast  toward  the  Iowa  shore  to  form 
a  barrier  for  sand  backfill  which  it  is  proposed  to  pump  in  place.  In 
addition  to  the  above,  the  Keokuk  dredged  about  1,500  cubic  yards 
from  the  site  of  the  closing  dam  and  about  1,200  cubic  yards  from  the 
site  of  the  proposed  lower  cofferdam  for  the  lock  area. 

Rock  excavation. — ^This  work  contemplates  widening  the  existing 
channel  to  250  feet  in  the  straight  portions  and  to  300  feet  in  the 
curved  portions,  and  deepening  to  a  minimum  depth  of  6  feet  at  low 
water.  Operations  were  carried  on  during  parts  of  seasons  of  1912,. 
1913, 1914,  and  1917,  and  during  the  entire  seasons  of  1918  and  1919. 
No  work  was  done  during  1915  and  1916. 

The  work  of  the  season  of  1919,  entirely  at  Lower  Chain,  consisted 
of  drilling  and  blasting  on  patches  Nos.  1  and  2,  and  of  rock  excava- 
tion on  patches  Nos.  3  and  1.  At  patch  No.  3  the  loose  rock  on  the 
berm  only  remained  to  be  cleaned  up.  This  was  done  during  high 
stages  of  water  in  the  early  part  of  the  season,  after  which  the  dredge 
operated  on  patch  No.  1  until  the  close  of  the  season.  On  patch  No.  1 
loose  rock  on  the  berm  only  remains  to  be  removed.  All  of  patch 
No.  3  and  a  portion  of  patch  No.  1  have  been  swept  for  loose  rock.. 
The  balance  of  patch  No.  1  will  be  swept  in  the  spring  of  1920,  so 
that  this  portion  of  the  new  channel  will  be  ready  for  use.  The 
removal  of  these  two  patches  to  a  minimiun  depth  of  6  feet  at  low 
water  materially  benefits  the  channel  at  this  point  by  allowing  a  much 
more  easily  traveled  sailing  line. 

Drill  boat  No,  4S6  was  shipped  up  and  placed  at  work  on  patch 
No.  1  on  May  19,  having  been  delayed  about  one  month  on  account 
of  high  stage  of  river.  Work  was  completed  on  this  patch  and  the 
boat  was  transferred  to  patch  No.  2  on  August  19,  remaining  until 
October  31,  when  operations  ceased.  With  the  exception  of  about, 
three  weeks'  time,  the  boat  was  operated  by  double  crew. 

Results  as  a  whole  were  not  satisfactory.  The  labor  supply  was. 
more  plentiful  than  during  1918,  but  the  efficiency  was  very  low.  The 
crews  shifted  continually,  making  it  necessary  to  operate  with  inex- 
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perienced  men  most  of  the  time.  Progress  was  further  retarded  by 
reduced  charges  of  powder  on  account  of  complaints  of  damage  to 
plaster  in  several  houses  in  Davenport,  near  the  site  of  the  work. 

The  amount  of  rock  estimated  to  have  been  drilled  and  blasted  above 
grade  during  the  season  was  4,204  cubic  yards  on  patch  No.  1,  and 
3,509  cubic  yards  on  patch  No.  2,  or  a  total  of  7,713  cubic  yards.  The 
average  cost  per  solid  yard  was  $4.58. 

Dipper  dredffe  St.  Paul  was  shipped  up  and  placed  at  cleaning 
berm  on  patch  No.  3  on  April  17.  This  work  was  continued  to  com- 
pletion, and  the  dredge  transferred  to  patch  No.  1  on  May  17.  The 
work  of  this  dredge  was  normal,  not  being  affected  materially  by 
the  labor  condition,  on  account  of  the  fact  that  a  small  crew  is  used. 
The  quantity  of  rock  removed  was  about  3,412  cubic  yards  on  patch 
No.  3,  and  about  29,309  cubic  yards  on  patch  No.  1,  making  a  total 
of  32,721  cubic  yards.  All  measurements  are  solid  by  weight  on 
barges.  The  average  cost  of  dredging  broken  rock  per  cubic  yard 
was  $1.10,  solid  measurement.  Waste  rock  was  disposed  of  as  fol- 
lows :  Wasted  along  or  back  of  Davenport  Harbor  line,  29,962  cubic 
yards ;  wasted  as  riprap  at  Crescent  Bridge,  2,769  cubic  yards. 

In  1920  to  June  30  fair  progress  was  made  on  the  LeClaire  Canal, 
although  high  water  and  consequent  flooding  of  the  cofferdam  pits 
was  the  cause  of  much  delay.  In  pit  No.  2,  5.015  solid  yards  rock 
were  drilled  and  blasted ;  on  the  north  side  of  Smiths  Island,  45,132 
yards  were  drilled  and  blasted,  of  which  9,409  yards  were  excavated 
by  dredge  and  locomotive  crane;  good  progress  was  made  on  the 
Smiths  Island  Levee  and  11,747  cubic  yards  rock  were  placed  in  the 
lower  cross  cofferdam.    Filling  for  the  lock  grounds  was  begun. 

Kock  excavation  was  resumed  May  28  on  patch  No.  2  by  drill  boat 
No.  Ji26.  About  738  solid  yards  rock  were  disrupted.  No  dredging 
was  performed. 

Rock  Island  to  Burlington  {79  miles), — Work  in  this  section  was 
in  charge  of  Asst.  Engineer  J.  C.  McElherne  and  was  performed  by 
hired  labor  and  use  of  Government  plant,  the  towing  being  done  by 
U.  S.  towboat  Minneapolis.  Operations  in  the  construction,  exten- 
sion, and  repair  of  dams  and  shore  protections  were  commenced  July 
1  and  continued  until  November  10,  when  the  plant  was  laid  up  for 
the  winter  at  the  United  States  boat  yard  at  Milan.  The  prices  paid 
for  material  on  barges  were,  for  rock  $1.35,  for  brush  32  cents  per 
cubic  yard.  Improvement  work  was  done;  in  vicinity  of  Keithsburg. 
opposite  Burris  City  landing  and  Keg  Island.  One  piece  of  shore 
protection  was  repaired,  4  wing  dams  were  repaired  and  extended 
(extension  1,488  linear  feet),  1  small  closing  dam  was  built,  and  1 
wing  dam  begun.  There  were  put  in  place  7,946.7  cubic  yards  rock, 
20,407  cubic  yards  brush  (including  14  M.  feet  lumber  commuted  to 
brush),  and  11,849  cubic  yards  sand,  which  latter  was  supplied  by 
pipe-line  dredge  Mayon  in  building  the  deep-water  portions  of  the 
dam  extensions  to  an  approximate  elevation  of  low  water ;  total  ma- 
terial, 40,202.7  cubic  yards;  total  rock  and  brush,  28,353.7  cubic 
yards.  The  cost  of  the  rock  and  brush  in  place  was  $67,716.77,  or  an 
average  of  $2.31  per  yard,  of  which  $392.47  was  for  maintenance. 
Considering  sand  as  a"  constituent  material,  the  cost  was  $82,775,  or 
an  average  of  $2,059  per  yard. 

Channel  dredging  was  done  by  the  Mayon  in  vicinity  of  Keiths- 
burg to  the  amount  of  126,180  cubic  yards. 
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At  the  United  States  boat  yard  at  Milan  considerable  repair  work 
was  done  on  the  floating  plant,  as  follows :  Large  repairs  to  towboat 
Marian^  ^current  repairs  to  towboats  Mirmeapolis^  Le  Claire^  and 
Ruth^  31  barges,  2  riiel  flats,  1  spud  boat,  3  launches^  6  motor  skiffs, 
6  quarter  boats,  1  store  boat,  1  pile  driver,  and  11  skiffs,  also  a  large 
number  of  small  pieces.  The  cost  of  repairs  and  additions  to  boat 
yard  during  calendar  year  1919  was  $2,096.84,  and  the  operating  cost 
of  the  work  performed  on  the  floating  plant  $27,290.84.    , 

Early  in  1920  the  charge  of  this  section  was  transferred  to  Asst, 
Engineer  A.  L.  Richards.  No  field  work  was  performed  prior  to 
June  30  except  4  short  surveys,  the  notes  of  which  are  being  plotted. 
The  localities  surveyed  are :  Horse  Island,  Buffalo,  Montpelier,  and 
Port  Louisa. 

Burlington  to  Hannibal  (98  miles). — This  section  was  in  charge  of 
United  States  Civil  Engineer  M.  Meigs.  No  work  was  done  between 
Burlington  and  Keokuk,  as  the  backwater  of  the  power  dam  at  Keo- 
kuk am>rds,  for  a  stretch  of  about  50  miles,  sufficient  depth  for  a 
6- foot  channel  project  and  also  eliminates  the  estimated  cost  of  its 
improvement,  amounting  to  about  $1,000,000.  Maintenance  by 
dredging  may  have  to  be  resorted  to  at  the  upper  end  of  the  lake  at 
some  future  day. 

Hired  labor  work  with  Government  plant,  towboat  Muscatine 
being  employed  for  the  towing,  began  July  9  with  shore  protection 
on  Fox  Island  and  was  continued  at  several  localities  between  Fox 
Island  ^mile  491)  and  foot  of  Hogback  Island,  below  La  Grange 
(mile  5lV)  until  November  13,  when  the  fleet  was  laid  up  at  Keokuk. 
Material  was  purchased  in  open  market  at  the  following  prices  on 
United  States  barges:  Rock,  $1.34  and  $1.39  per  cubic  yard;  brush 
at  35  and  32^  cents  (a  small  quantity  at  19  cents)  per  cubic  yard. 
Bock  quarried  and  loaded  by  hired  labor  under  adverse  circum- 
stances cost  $3.05  per  cubic  yard  and  brash  50^  and  78^  cents.  The 
work  consisted  of  290  linear  feet  of  shore  protection  on  Fox  Island, 
repairs  to  1  wing  dam  at  the  same  locality,  2  wing  dams  at  Hogback 
Island  (1,775  linear  feet),  one  of  which.  No.  22,  has  a  sand  base 

Jumped  by  pipe-line  dredge  Apo  (3,752  cubic  yards) ;  both  of  these 
ams  have  a  6- foot  crest.  One  wing  dam  at  Island  No.  419,  above  La 
Grange^  built  in  1914,  was  repaired  (maintenance).  There  were 
placed  m  above  described  work  4,906.2  cubic  yards  rock  and  11,957 
cubic  yards  brush,  total  16,863.2  cubic  yards,  at  a  cost  including  all 
charges  of  $44,671.96,  or  an  average  of  $2,649  per  yard.  Of  the 
above  amount,  $2,569.27  was  for  maintenance.  Considering  the  sand 
pumped  in  Dam  No.  22,  3,752  cubic  yards,  as  a  constituent  part  of 
the  aam,  the  quantities  are  increased  to  20,615  cubic  yards,  the  cost 
to  $450.92,  and  the  average  cost  reduced  to  $2,19. 

One  barge  of  rock  (103  cubic  yards)  was  brought  up  from  the 
United  States  quarry  at  Hannibal  to  Dam  No.  13  (mile  529)  and 
given  to  the  commissioners  of  the  South  Quincy  levee  to  protect  the 
bank.  The  commissioners  used  the  rock  and  took  the  barge  up  to 
Quincy  Bay  for  winter  storage. 

Channel  dredging  and  extra  pumpage  to  the  amount  of  37,685 
cubic  yards  sand  was  performed  in  this  section  at  a  cost  of  $4,220. 

At  Keokuk  drydock,  repairs  were  made  in  1919  to  5  commercial 
steamboats,  1  lighthouse  tender  and  barge,  4  quarter  boats,  5  office 
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boats,  6  Government  towboats,  11  barges,  1  coal  flat,  2  building  boats, 
and  8  launches.  Twelve  large  barges  were  built  for  the  Memphis 
section.  Cost  of  repairs  of  Government  plant,  including  all  charges, 
was  $10,513.26,  and  of  the  Memphis  barges  $82,213.30;  total, 
$92,726.66. 

No  field  or  construction  work  was  performed  in  this  section  prior 
to  June  30,  the  delay  being  chiefly  due  to  high- water  stages. 

Hannibal  to  Hamburg  {63  rniles). — This  section  was  in  charge 
of  Asst.  Engineer  A.  L.  Richards,  and  all  the  work  of  the  season  of 
1919  in  construction  of  dams  and  shore  protections  was  performed  by 
hired  labor  and  use  of  Government  plant,  the  U.  S.  tow- 
boats  Grace  and  Nauvoo  doing  the  towing,  the  latter  being  fre- 
quently out  of  commission  with  defective  ooiler  flues.  Bock  was 
purchased  in  open  market  on  United  States  barges  at  $1.45  per  cubic 
yard  at  Louisiana  and  $1.34  per  yard  at  the  McManus  quarries  above 
Keokuk,  the  latter,  requiring  a  long  downstream  tow,  was  not  in 
fact  as  cheaply  placed  in  the  work  as  the  former.  Brush  was  also 
bought  in  open  market  of  several  parties  and  at  a  number  of  lo- 
calities at  35  cents  per  yard  on  United  States  barges.  Rather  late 
in  the  season  a  quarry  at  Hannibal  was  opened  and  operated  from 
September  15  to  November  15  by  hired  labor,  from  which  quarry 
1,306.8  cubic  yards  of  rock  was  obtained  at  an  approximate  cost  of 
$3  per  yard.  It  was  considered  desirable  to  open  tne  quarry  to  pro- 
vide additional  rock  for  use  of  the  working  force,  as  the  rock  men 
were  unable  to  furnish  sufficient  material.  The  short  duration  of 
operation,  the  work  in  building  a  road  and  opening  the  quarry,  the 
long  haul,  and  high  cost  of  labor  were  responsible  for  the  excessive 
cost  of  the  rock. 

With  a  single  plant,  work  was  carried  on  in  vicinity  of  Pharrs 
Island,  where  three  closing  dams  were  raised  and  repaired  in  vicinity 
of  Criders  Island,  where  one  wing  and  one  closing  dam  were  built  and 
1,075  linear  feet  of  shore  protection,  and  at  Buffalo  Island,  where  the 
existing  shore  protection  was  repaired.  A  bad  break,  about  150  feet 
in  len^h,  occurred  in  the  long  closing  dam  (No.  3),  and  the  bank 
was  badly  abraded  for  about  500  feet,  threatening  the  Sny  Levee  a 
short  distance  back.  The  shore  was  partly  protected — sufficiently, 
however,  to  hold  during  the  winter,  it  being  expected  to  complete 
work  and  close  the  hole  in  the  dam  as  early  as  practicable  in  1920. 

The  material  put  in  place  during  the  season  amounted  to  12,741 
cubic  yards  rock  and  22,232.8  cubic  yards  brush;  total,  34,973.8  cubic 
yards,  at  a  cost,  including  all  charges,  of  $64,931.87,  or  $1,856  per 
cubic  yard.    Of  above  amount,  $327,40  was  for  maintenance. 

No  sand  fills  were  made,  but  pipe-line  dredge  Apo  was  engaged 
in  channel  dredging  in  vicinity  of  Criders  Island  from  August  13  to 
September  4,  during  which  period,  as  reported  by  Asst.  jEngineep 
Monroe,  48,079  cubic  yards  sand  was  removed  and  deposited  outside 
of  channel.    A  number  of  short  surveys  were  made. 

Early  in  the  spring  this  section  was  combined  with  that  from 
Hamburg  to  the  Missouri  River  as  it  was  in  former  years.  Asst.  En- 
gineer A.  L.  Richards  was  transferred  to  the  Rock  Island  to  Burling- 
ton section  and  Asst.  Engineer  Robert  lakisch  was  put  in  charge  of 
the  combined  section  Hannibal  to  the  Missouri  River.  No  work  was 
done  above  Hamburg  except  some  shore  protection  repairs  at  the 
east  end  of  Closing  Dam  3  at  foot  of  Pharrs  Island  Chute. 
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Hamburg  to  mouth  of  Missouri  River  {63  miles) . — ^This  section  was 
in  char^  of  Asst.  Engineer  Robert  lakisch,  and  all  work  was  done 
by  hired  labor  and  use  of  Goyernment  plant,  commencing  July  7  and 
continuing  to  November  30,  1919,  when  the  construction  plant  was 
laid  up  for  the  winter  in  Alton  Slough.  Only  one  outfit  was  used, 
and  the  towing  was  performed  by  U.  S  towboats  Coal  BVaff  and 
Lucia^  assisted  for  a  few  days  by  towboats  Le  Claire  and  Nauvoo. 
Materials  purchased  on  barges  cost — for  rock  $1.12  and  $1.13  per 
cubic  yard,  and  for  brush  40  cents. 

Work  was  carried  on  in  vicinities  of  Iowa,  Squaw,  and  Maple 
Islands  and  Grafton.  Two  closing  dams  and  1  piece  of  shore  pro- 
tection were  repaired,  1  wing  dam  with  sand  fill  was  built  (850  linear 
feet),  and  1  piece  of  shore  protection  (1,810  linear  feet),  which  was 
built  to  a  10- foot  stage  in  1918,  was  rocked  to  the  top  of  the  bank  and 
extended  (mat  only)  1,650  feet.  There  were  put  in  place  12,160.2 
cubic  yards  rock  and  17,892.8  cubic  yards  brush ;  total,  30,053  cubic 
yards,  at  a  cost,  including  all  charges,  of  $70,912.54,  or  an  average 
of  $2.36  per  yard.    Of  above  amount,  $3,878  was  for  maintenance. 

Considering  the  sand  fill  in  Dam  65  (mile  656),  8,775  cubic  yards, 
a  constituent  part  of  the  dam,  quantities  are  increased  to  38,828  cubic 
yards,  and  the  cost,  adding  $8,855  for  pipe-line  dredge  Taal^  to  $79,- 
767.54,  or  an  average  of  $2,054  per  yard.  In  placing  the  sand  fill  the 
Tool  pumped  86,084  cubic  yards. 

Pipe-line  dredge  Taal^  November  10  to  20,  in  Alton  Slough,  pumped 
for  the  winter  harbor  2,629  cubic  yards,  at  an  approximate  cost  of 
$220,  or  8  cents  per  yard.  She  covered  an  area  of  15,950  sc^uare  feet 
and  dredged  to  a  depth  of  6.25  feet  at  low  water.  The  spoil,  chiefly 
gumbo  mud,  was  deposited  on  Missouri  shore  below  mouth  of  Alton 
Slough.  The  Tool  was  also  employed  in  channel  dredging  in  vicini- 
ties of  Squaw  and  Maple  Islands,  from  August  23  to  September  26, 
covering  areas  of  28,820  and  187,550  square  feet,  and  making  a  depth 
of  13.7  and  10.1  feet  at  low  water,  respectively.  The  total  quantity 
dredged,  chiefly  sand,  was  46,458  cubic  yards,  at  an  approximate 
average  cost  of  8  cents  per  yard.  Further  details  of  the  TaaTs  work 
may  te  found  in  report  of  Asst.  Engineer  R.  Monroe  (see  p.  — ). 

Dipper-dredge  Keokuk  was  employed  in  improving  the  landing  at 
Hamburg  from  September  25  to  October  5,  making  a  cut  500  teet 
long,  40  feet  wide,  and  8  feet  deep  at  low  water,  and  removing  6,565.9 
cubic  yards  of  gumbo  mud  and  gravel,  which  was  dumped  along  the 
Illinois  shore  l^low  town.  The  dredge  then  removed  the  remainder 
of  Dam  6  (mile  609),  consisting  of  2,239.2  cubic  yards  of  sand,  brush, 
and  rock,  and  proceeded  to  Trailing  Dam  14  (mile  609),  which  was 
entireljr  removed  by  November  5  to  a  depth  of  8  feet  at  low  water, 
the  spoil  being  5,580  cubic  yards  of  mixed  material  as  above.  From 
November  6  to  8  the  Keokuk  was  engaged  in  removing  a  wreck  which 
partly  blocked  the  entrance  to  Alton  Slough.  She  then  removed  a 
smaU  patch  of  rock  (151.5  cubic  yards)  opposite  head  of  Maple  Island 
and  was  laid  up  in  winter  quarters  in  Alton  Slough,  November  12. 
The  total  quantity  of  material  removed  by  the  Keohuk  was  14,536.6 
cubic  yards,  at  a  cost  of  $8,438.85,  or  an  average  of  58  cents  per  cubic 
yard. 

A  contract  with  the  Miller  Engineering  Co.,  dated  March  26, 1917, 
for  building  dams  and  shore  protections,  was  canceled  in  1919  on  ac- 
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count  of  abnormal  conditions,  and  the  retained  percentage,  $3,575.34, 
was  paid  contractors  under  authority  from  the  department. 

The  Goal  Bhiff  was  employed  74  days  during  the  season  moving 
coal  on  barges  from  East  St.  liouis  to  Keokuk  and  intermediate  points. 
The  coal,  5,038  tons  (not  including  that  used  by  the  towboat),  was 
towed  upstream  an  average  distance  of  119  miles,  at  an  operating 
cost  of  1  cent  per  ton^r  mile. 

Bepairs  to  the  floating  plant  used  in  this  section  were  made  between 
January  1  and  July  1  before  ^oing  into  commission.  Some  repairs 
were  made  to  6  towboats,  2  suction  dredges,  1  dipper  dredge,  1  launch, 
2  motor  skiffs,  3  quarter  boats,  1  office  boat,  1  store  boat,  1  derrick 
boat,  1  pile  driver,  1  building  boat,  2  dump  boats,  15  barges,  and  a  large 
number  of  small  pieces,  all  of  which  work  was  done  in  Alton  Slough. 

Several  local  surveys  were  made,  as  well  as  the  usual  channel  sound- 
ings and  examination  of  condition  of  works. 

Early  in  the  spring  this  section  was  combined  with  that  just  above 
and  the  entire  stretch  of  river,  Hannibal  to  the  Missouri  Kiver,  was 
put  in  charge  of  Asst.  Engineer  Robert  lakisch.  No  field  or  construc- 
tion work  was  carried  out  prior  to  June  30,  but  the  plant  to  be  used 
during  the  season  was  repaired.  High  stages  of  the  river  delayed 
commencement  of  work. 

Hydravlic  dredging^  Minneapolis  to  mouth  of  Missouri  River, — 
The  pipe-line  dredges  were  in  charge  of  Asst.  Engineer  R.  Monroe, 
from  whose  report  extracts  are  made.  The  Pelee  and  Vesuvifis  were 
transferred  to  the  St.  Paul  district  December  1, 1919,  but  subsequent 
to  that  date,  during  the  calendar  year,  no  work  was  performed  by 
them. 

The  eight  pipe-Une  dredges  in  this  district,  Geyser,  Hecla,  Pelee,  Vesuvuu, 
Etna,  May  on,  Taal,  and  Apo,  were  in  operation  a  part  of  the  year.  Miscel- 
laneous repairs  were  made  during  the  winter  of  1918-19  to  machinery  and 
discharge  pipe  lines  and  minor  calking  was  done  to  aU  the  dredges  and  plant. 

Dredging  operations  were  begun  April  11  and  continued  throughoat  tli6 
season  to  November  16. 

The  Geyser  (12-inch)  was  in  operation  between  April  11  and  May  14  In 
the  vicinity  of  Moline,  111.,  dredging  the  upper  approach  to  the  power  plant 
for  the  Ordnance  Department,"  removing  49,174  cubic  yards  of  mud  and  sand 
and  depositing  In  old  stone  quarry  southeast  of  Arsenal  power  plant  and  inside 
of  rock  waste  wall.  Dredge  was  then  laid  up  below  the  fixed  bridge  in  MoUne, 
waiting  for  a  suitable  low  stage  of  water  to  move  dredge  under  the  bridge. 
The  Geyser  was  again  placed  in  operation  September  20  to  November  6  in  the 
vicinity  of  Guttenberg  (mile  232)  on  auxiliary  dredging,  removing^  77,546 
cubic  yards  of  sand  and  depositing  along  shore  and  outside  of  channel  lines. 

The  Hecla  (12-inch)  was  in  operation  between  May  14  and  November  15  at 
LeClaire  Canal,  pumping  water  from  pits  and  dredging  121,658  cubic  yards 
of  sand  for  cofferdams,  lock  grounds,  and  longitudinal  dam. 

The  Pelee  (15-inch)  was  in  operation  between  May  24  and  October  27  in  the 
Mississippi  River,  dredging  steamboat  channel  in  eight  localities.  The  material, 
amounting  to  200,129  cubic  yards,  was  largely  sand  and  was  deposited  along 
shore  and  outside  of  channel  lines. 

The  Vesuvius  (15-inch)  was  in  operation  between  August  1  and  October  24, 
dred^ng  channel  in  five  localities.  The  material,  246,301  cubic  yards,  was  sand 
and  was  deposited  along  shore  and  outside  of  channel  lines. 

The  Etna  (18-lnch)  was  In  operation  between  June  17  and  November  10, 
dredging  steamboat  channel  and  for  sand  dams.  The  material  was  sand  and 
in  the  case  of  channel  dredging  was  deposited  along  shore  and  outside  of  chan- 
nel lines,  and  when  constructing  dams  the  deposit  was  made  to  form  tbe  base 
of  same.    Quantity  dredged,  317,464  cubic  yards. 

The  Mayon  (18-lnch)  was  In  operation  between  July  2  and  November  12, 
dre<lging  steamboat  channel  and  on  sand  dams.     The  material  was  sand  and 
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in  the  case  of  channel  dredging  was  deposited  outside  of  channel  lines  between 
spur  dams,  and  when  constructing  dams  the  deposit  was  made  to  form  the  base 
of  spar  dams.    Quantity  dredged,  174,853  cubic  yards. 

The  Taal  (18-inch)  was  in  operation  between  August  23  and  November  18> 
dredging  steamboat  channel  and  on  sand-fill  dams.  The  material  was  mostly 
sand  and  in  the  case  of  channel  dredging  was  deposited  outside  of  channel 
lines*  and  when  constructing  dams  the  deposit  was  made  to  form  the  base  of 
spur  dams.    Quantity  dredged,  135,268  cubic  yards. 

The  Apo  (18-inch)  was  in  operation  between  August  16  and  November  15, 
dredging  steamboat  channel  and  on  sand-fill  dams  and  in  experimental  dredging 
on  the  Illinois  River.  The  material  was  sand  in  the  Mississippi  River  and 
in  the  case  of  channel  dredging  was  deposited  outside  channel  lines  and  be- 
tween dams,  and  in  the  case  of  constructing  dams  the  deposit  was  made  to 
form  the  base  of  spur  dams.  On  the  Illinois  River  the  material  was  mostly 
mud  and  mussel  shells,  and  deix)sit  was  made  along  shore.  Quantity  dredged, 
94,509  cubic  yards. 

Hydraulic  dredgirtif  aummary,  aeason  of  1919. 
[Cnbic  yards.] 

Mississippi  River  (Lock  No.  1  to  Omaha  Bridge) 76,531 

Mississippi  River,  dams 200, 749 

Alton  Slough  (approach  to  United  States  harbor) 2,629 

LeClaire  Canal  (dams  and  lock  grounds) 121,658 

Mississippi  River,  channel  dredging 962, 168 

Sylvan  Pool  (for  Ordnance  Department) 49,174 

Illinois  River  (experimental  dredging) l 6,053 

Total  for  season 1,417,962 

The  cost  of  all  hydraulic  dredging  during  1919  for  general  im- 
provement, including  all  charges,  was  $159,112.95,  or  $0,112  per  yard, 
the  quantity  pertaimng  to  general  improvement  l>sing  1,363,735  cubic 
yards. 

Hydraulic  dredging  January  1  to  June  30^  1920. 

m 

The  Geyser  be^an  operations  with  a  double  crew  on  May  22  and 
continued  until  June  30,  dredging  in  Moline  Pool  in  the  approach 
to  the  lock  above  and  below  the  head  of  Arsenal  Island  and  removed 
56,531  cubic  yards  of  mud  and  deposited  it  in  the  main  channel. 

The  Hecla  was  in  commission  with  a  double  crew  between  June  12 
and  30  at  the  lower  approach  to  the  proposed  Smith  Island  Lock, 
dredging  sand  for  filling  cofferdam  and  lock  grounds,  etc.,  12,300 
cubic  yards  sand. 

The  Etna  was  in  commission  with  a  double  crew  June  1  to  30, 
dredging  in  the  steamboat  channel  in  the  Mississippi  River  at  Gut- 
tenberg  (mile  229),  82,760  cubic  yards  sand  removed  and  deposited 
between  spur  dams. 

The  Mayon  was  put  in  commission  with  a  double  crew  on  May  10 
and  continued  until  June  11,  dredging  to  repair  Bay  Island  Levee 
near  New  Boston,  111.,  the  operating  expenses  for  which  were  paid  by 
the  levee  commissioners.  On  June  12  and  13  the  dredge  assisted  the 
steamer  Majestic  to  get  off  a  sand  bar  near  the  foot  of  ^ogus  Island* 
The  dredge  was  then  moved  up  river  and  employed  the  remainder  of 
the  month  dredging  sand  for  filling  the  proposed  Smith  Island  Lock 
grounds,  95436  cubic  yards  of  sand  and  mud. 

The  Tcud  and  Apo  remained  in  winter  quarters  at  Alton  Slough 
undergoing  winter  repairs. 
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Plant. — ^In  the  improvement  of  Mississippi  River  from  Missouri 
Biver  to  St.  Paul  there  has  been  expended  to  December  31,  1919, 
since  the  inauguration  of  the  improvement  in  1878 : 

For  floating  plant,  including  boat-yard  stocks |3, 250, 205. 76 

For  boat-yard  plant,  including  land  ($3,600) 122,021.68 

For  quarry  plant 52, 743. 53 

Total  for  plant 8,425,030.97 

Undistributed  value  of  above  Dec  31,  1919 696, 310. 55 

Estimated  fair  value  of  floating  plant  Dec.  31, 1919 1, 700, 000. 00 

Note. — Quarry  has  been  abandoned. 

WINTER  WORK  IN  1920 — ^WINONA  TO  WISCONSIN  RIVER. 

In  winter  work  on  the  ice,  details  of  construction  and  repair  of 
dams  and  shore  protections  are  similar  to  those  of  open-river  work, 
but  no  floating  plant  is  required,  so  that  the  expense  of  towboats, 
barges,  quarter  boats,  etc.,  used  in  open  river  is  elmiinated.  Ice  con- 
ditions being  favorable,  considerable  work  was  done  during  the 
winter  of  1919-20,  as  shown  in  the  following  table.  All  work  was 
done  under  competitive  agreements.  All  dams  were  built  to  an  ele- 
vation of  4  feet  above  low  water. 


1 

1                ICatfldals. 

Costm- 

1 

1 

cludinR 

AYtnt» 

Description  and  location. 

Period,  contractor, 

1 

Rock. 

Brush. 

Total. 

general 

tendence 
and  local 

cost  per 
cubic 

yard  in 
place. 

1 

office. 

SeelUm  3iinneapoUs  to 

Wimma. 

Cu.ydt. 

Cu.vdt. 
5,1m.  2 

Cu.yds. 

In  Betsy  Sloiigli,  3    wlnR 

Dec.,  1919,  and  Jan., 

2,131.7 

7,236.9 

87,883.23 

S1.09O 

1920:    Rock,    «1.85; 

were  repaired. 

brush,  SO.W  per  cu- 
bic yard.      Badger 

Stone  Co. 

BectUm  Winona  to  Witoontin 

Bioer. 

Vldnlty    of    BrownsviUe, 

Jan.  and  Feb.,  1920: 
Rock,  11.60;  brush. 

688.6 

1,659.7 

2,348.8 

2.009.41 

.856 

Minn.,  repaired  2  wing 

dams,  maintenance. 

SO. 60.    Geo.  Enos. 

Vldmty      of     Heytman's 
Ing  dams  and  3  wing  dams, 

Dec..  1919.  Jan.  and 

5,740.2 

13,050.1 

18,790.8 

19,618.05 

1.014 

Feb.,    1920:    Rock, 

W.eO;  brash,  S0.65. 
George    Holtzham- 

Vidnity  of  LvnxvUle,  Ww., 
built  2  cloRing  dams  and  4 

mer. 
Dec.,  1919,  Jan.  and 
Feb.,    1920:    Rock, 

6,667.7 

16,298.8 

20,866.0 

18,163.83 

.861 

wing  dams. 

tl.64:  brush,  10.64. 
Umberger  Bros. 

Estimate  for  a  6-foot  channel  at  loto  water,  MisHsHppi  River,  iSft.  Paul  to 
Missouri  River,  under  current  project,  showing  amounts  expended  to  Dec. 
SI,  1919,  under  each  item. 


Section. 


Estnnate. 


Expended  to 
Dec.  31, 1919. 


Look  No.  1  to  Omaha  Bridge:* 

Pams,  shore  protections,  and  repairs. 
Dredgmg 


879,600 
185,500 


S77,904.86 
197,941.67 


Estimate  of  tentative  project . 


265,100 


275, 846. 4S 


>  The  section  Lock  No.  1  to  Omaha  Bridge  was  added  to  the  district  after  the  estimate  was  made.  A 
tentative  estimate  is  given,  but  it  was  not  included  in  the  original  project.  The  expenditures  on  this 
secticp  are,  however,  included,  subject  to  future  consideration. 
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Bstimate  for  a  S-foot  channel  at  low  toateTf  UUHssippi  River,  etc.— CJontlnued, 


Seetlon. 

Estimate. 

Expended  to 
Dec.  31, 1919. 

St.  Paul  to  foot  of  Laka  Pepin: 

Duns,  shore  proteotions,  and  repain  to  work  of  fonner  pip}eet  (new  work) 

Ifafntenanoe 

Dredging  (new  work) 

f806,O26.OO 

8o,ooaoo 

192,000.00 

861,227.63 
22746.88 
170,088.67 

TotaL 

1,138,025.00 

264,013.07 

Lake  Pepin  to  Winona: 

Dams,  shore  proteetiGos,  and  repain  to  work  of  former  project  (new  work) 

Ifafntenanoe 

Dredging  (new  work) 

1,016,035.00 
140,00a00 

288,ooaoo 

922,923.90 
16,801.80 
148,025.88 

Total 

1,443,035.00 

1,087,751.58 

WfnODa  to  Wisconsin  River: 

Maintenance                           .      .  .»...  ,,-,-.,» ^. .-..-.- 

2,302, 73&  00 

i8o,ooaoo 
24o,ooaoo 

1,287,439.84 
31  251.71 

Tin^vhta  fnnwwrrVS        ..   

65,485.06 

Total 

2,812,726.00 

1,384,126.61 

Wiaooosin  River  to  Le  Claire: 

Dams,  shore  protections,  and  repairs  to  work  of  former  project  (new  work) 

3,e29,840.00 

22o,ooaoo 
264,ooaoo 

1,600,090.54 
88, 16a  36 
155,416.39 

TiTM\trinf  /ntk'W  wwirlr^         _                 ..   .   ...........__............■.*..«•. 

TotaL 

4,113,340.00 

1,783,687.29 

fifttiftl  rimI  TtwHe  AgflikvaHflgi  (naw  wof Ir^  .   .           ..._..................... 

3,090,oeaoo 

1,775,677.28 

Dams,  shore  protections,  and  repairs  to  work  of  fonner  prqject  (new  work) 
Ifafntenanoe ,,,,,,-,^ 

2,004,018.00 
60,000.00 
96,000.00 
100,000.00 

035,933.07 
35,809.56 

153,092.96 
69,184.33 

Dradfinff  (new  waft) 

Rock excavistion  f new  work) ..,-t- - - •••• 

Total 

2,260,918.00 

1,194,620.83 

BorlingtoQ  to  Montrose:                                         _               .      , 

Dams,  shore  protectians,  and  repairs  to  work  of  farmer  project  (new  work) 

575,163.00 

20,ooaoo 
48,ooaoo 

14,618.31 

Dnedflnff f TMW work)        .  .  ..........•.•.■..•■..•.•••••.•...*••.•*•... 

907.94 

Total 

643,163.00 

15,626.26 

Dea  Moines  Rapids: 

Dftm  Above  mAid  lock  (new  work) 

9,000.00 

34o;8oaoo 

Ronk exm'VRtiaD  fnew  work) t -.-.- -'.. 

Total 

356,80a00 

Keoknk  to  Hannihal: 

Dams,  shore  protections,  and  repairs  to  work  of  former  i^pject  (new  work) 
MaintPnanoe ^,^,^.^ 

1,100,614.00 
30,000.00 

48,ooaoo 
98,ooaoo 

943,702.66 
8,700.69 

IVmIHtiv  (ruivr  vrnrlr)        - - 

92,978.84 

Rock  excATBtion  (iww  work), -r - 

67,884.86 

Total 

1,276,514.00 

1,112,276.86 

Hannibal  to  Missomri  River: 

Dams,  shore  protections,  and  repairs  to  work  of  farmer  project  (new  work) 
Maintenance ...t.-t t -- 

2,398,391.00 

i60,ooaoo 
324,ooaoo 

1,605,878.56 
26,432.43 

Dredeins  Tnew  work) 

130,166.06 

Total 

2,887,391.00 

1,762,477.04 

Total  of  project  

20,000,  ooa  00 

ICvtmimImI  fnr^natfn9nlAnt«ndbmt  VAnb.  notv»tdistrlbntlld« 

696,3ia56 

Total  amonnt  exnended  on  nrolect 

11,342,213.77 

•  On  Rock  Island  Rapids  were  expended  to  Dec.  31, 1919,  for  Le  Claire  Canal,  8964,943.17;  for  rock  ezoa  - 
vaUon,  etc.,  8810,734.11. 

*  The  nndistribated  vahie  of  floating  plant  for  section  Wisconsin  River  to  Minneapolis  is  8176.398.19; 
for  section  Mlssoori  River  to  Wisconsin  River,  8519,912.36;  the  fair  value,  8390,000  and  81,310,000, 
respectively. 

NoTB.— The  total  amount  expended  to  Dec.  31, 1919,  since  the  6-foot  project  was  adopted.  Is  811,531,985.74, 
from  which  is  to  be  dedocted  as  not  pertaining  to  the  project:  Dredging  in  harbors  and  at  landing  places. 
8167.422.60;  miscellaneoos  expenditures  to  be  reltmded,  812,349.37;  total,  8179,771.97,  leaving  a  baianoe  of 

'ibe  amount.  )^^-31,  expended  in  December,  1919,  by  the  St.  Paul  office  for  work  above  the  Wisconsin 
River  is  Incluaed  In  the  column  of  expenditures. 

The  project  carries  an  estimate  of  8870,000  for  maintenance  during  construction,  of  which  8179,893.33 
has  been  expended  to  Dec.  31, 1919,  as  shown  distributed  among  the  various  sections. 


CONTRACTS   IN  FORCE. 

None. 
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WINTEX  HABB0B8. 

There  are  seven  harbors  on  the  upper  Mississippi  River,  between  the  Missouri 
River  and  the  Wisconsin  Klver,  where  boats  can  remain  in  safety  during  the 
winter.  These  liarbors  are  Dubuque  Ice  Harbor  (265  miles  below  St.  Paul), 
Moline  Pool  (359  miles),  Davenport  Ice  Harbor  (867  miles),  Illinois  &  Missis- 
sippi Canal  at  Milan  (367  miles),  Keokuk,  above  and  below  lock  (482  miles), 
Quincy  Bay  (521  miles),  and  Alton  Slough  (653  miles).  There  follows  a  state- 
ment showing  occupancy  of  above-mentioned  harbors  during  the  winter  of 
191ft-20: 
Dubuque  Ice  Harbor:  Government — 2  towboats,  1  store  boat,  4  office 

boats,  5  quarter  boats,  1  survey  boat,  2  building  boats,  1  grasshopper, 

3  gasoline  launches,  1  motor  skiff,  1  launch  house,  32  barges,  2  hy- 
draulic dredges,  1  catamaran,  26  pontons,  82  pieces,  about  6,076  gross 
tons.  Private — 1  towboat,  6  gasoline  cruisers,  60  gasoline  launches,  39 
launch  houses,  1  sand  pump,  6  barges,  5  ferry  docks,  1  swimming  pa- 
vilion, 5  oil  stations ;  124  pieces,  about  5,698  gross  tons.    Total  tonnage 

in  Dubuque  Ice  Harbor 11,774 

Le  Claire:  €k>vernment — 2  quarter  boats,  1  motor  skilt,  5  barges;  8 

pieces.    Tonnage  at  Le  Claire 78S 

Moline  Pool:  Government — 1  snag  boat,  1  towboat,  1  drillboat,  1  dipper 
dredge,  2  derrick  boats,  1  spud  boat,  3  quarter  boats,  1  store  boat,  1 
magazine  boat,  1  office  boat,  11  barges,  3  motor  skiffs,  2  gasoline 
launches;  29  pieces,  about  2,685  gross  tons.    Private — 2  steamboats, 

1  gasoline  launch,  1  sand  pump,  1  spud  boat,  10  barges;  15  pieces, 
about  1,552  gross  tons.    Total  tonnage  in  Moline  Pool 4, 237 

Davenport  Ice  Harbor — Government — None.  Privatf^— 6  stc»amboats,  1 
gasoline  cruiser,  2  gasoline  launches,  1  derrick  boat,  1  building  boat,  4 
quarter  boats,  1  spud  boat,  2  grasshoppers,  1  coal  flat,  2  house  boats,  1 
wharf  boat,  23  barges;  45  pieces.  Total  tonnage  in  Davenport  Ice 
Harbor 5, 772 

Milan  (Illinois  and  Mississippi  Canal)  :  Government — 3  towboats,  1  dip- 
per dredge,  2  hydraulic  dredges,  2  catamarans,  35  pontons,  4  launches, 

4  motor  skiffs,  7  quarter  boats,  3  ofllce  boats,  2  store  boats,  3  spud 
boats,  1  grasshopper,  3  fuel  flats,  2  supply  barges,  1  building  boat,  2 
loading  boats,  30  barges ;  105  pieces,  about  3,392  gross  tons.    Private — 

2  house  boats;  40  gross  tons.    Total  tonnage  at  Milan  boat  yard 3, 432 

Keokuk  (above  and  below  lock)  :  Government — ^5  steamboats,  1  «:onnding 

boat,  1  gasoline  dredge  tender,  2  motor  skiffs,  3  building  boats,  1  gaso- 
line launch,  2  quarter  boats,  3  fuel  flats,  1  boathouse,  1  grasshopper,  3 
office  boats,  2  inspection  boats,  32  barges ;  57  pieces,  about  6,457  gross 
tons.  Private — 14  small  launches,  9  boathouses,  2  barges,  1  gasoline 
towboat ;  26  pieces,  about  173  gross  tons.    Total  tonnage  at  Keokuk__-    G.  630 

Quincy  Bay :  Government— 2  quarter  boats,  2  fuel  flats,  15  barges,  1  office 
boat,  2  grasshoppers,  1  boathouse,  1  gasoline  launch ;  24  pieces,  about 
2,701  gross  tons.  Private — 3  steamboats,  95  small  launches,  5  pontons, 
9  boatiiouses,  2  sand  dredges,  9  barges,  2  gasoline  towboats ;  125  pieces, 
about  1,512  gross  tons.    Total  tonnage  in  Quincy  Bay 4,21.3 

Alton  Slough:  Government — 3  steamboats,  1  gasoline  laundi,  4  motor 
skiffd,  1  dipper  dredge,  2  hydraulic  dredges,  2  catamarans,  2  small  flats, 
36  pontons,  6  quarter  boats,  2  office  boats,  1  store  boat,  1  pile  driver, 
1  grasshopper,  1  building  boat,  1  derrick  boat,  2  dump  boats,  30 
barges;  96  pieces,  about  6,843  gross  tons.  Private — 3  steamboats,  6 
barges;  9  pieces,  about  1,517  gross  tons.  Total  tonnage  at  Alton 
Slough 8, 360 


Total  gross  tonnage  (long  tons)  at  all  the  harbors 45,201 
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Comparative  cost  of  material,  1919  (per  cubic  yard). 


Rook. 

Brush. 

J^ocftUty. 

In  place. 

On  United 
States 
bargee. 

In  place. 

On  United 
Stales 
barges. 

lUtfatyfll^ptrrmflAff  111-112)     .       

11.85 
1.02 

$0.66 
.62 

HMpwiiChnW  (Fill  Affl  87-1  (W) 

Ia  (Vwsfl  to  Lyiixvllle 

•1.27 
1.27 

10.27 

United  States  quarry  at  Genoa 

Ta  ry^Kf^to  T-ynTvfli* ^  .     ... 

.245 

Do ' 7. 

1.18 
1.15 

Do 

Dabaque,  Iowa I 

1.87 

.69 

OflrdoDs  Ferry ..    . 

1.20 

.07 

1.37 

Do .'. 

^Tanna ,...  ..  . 

%vfinn<^  to  Tie  Claire 

.*37S 

Do 

.07 

Roeir  TffiaD''  to  Burlington 

.32 

K'IrfhriMrfi  Q||anT' ..." 

1.35 
1.34 

n^lfnMirTnm 

v^l^wSTiJ..!  

.35 

Ta  Qnna^,  Mo 

.35 

TTngtwu^lTTf^l^nd 

.35 

lTKnnfhftlt0f''l«V'1nr<H11<^ .  ,  ,  . 

.35 

Do 

.375 

Gillwrtff  TslAT^fl 

.35 

Louisiana,  Mo 

1.45 

.*. 

1.13 
1.12 

Hamburg  to  mouth  of  Missouri  River 

Do 

.40 

Do 

List  of  steamboat 9  and  barges  passing  through  the  various  bridges,  1919, 


Miles 

from 

St.  Pauk 

Steamboats. 

Barges. 

Locality. 

Up. 

Down. 

Up. 

00 
64 
40 
43 
121 
67 
162 
170 
320 
024 
64 
186 
67 
183 
125 
158 
250 
216 

Down. 

St.PaiilPttk  

11 
28 
30 
78 
116 
143 
265 
310 
327 
363 
417 
441 
462 
484 
521 
540 
568 
652 

101 

52 

36 

474 

87 

77 

176 

111 

424 

1,032 

157 

232 

221 

274 

224 

175 

280 

730 

101 
58 

87 
474 
86 
81 
181 
113 
416 
1,024 
160 
240 
239 
288 
232 
186 
296 
725 

88 

i^Mtinm 

61 

Presoott :.:::.:. 

56 

Reads 

44 

Winona 

124 

La  Crosse 

77 

DubuQue 

180 

SabiS?     ... 

172 

CUnton 

335 

Rocklsland 

Oil 

Keithsbarg 

84 

Bnrl  Wton  . . .  ,                                   - 

175 

FortlSddbon    

11» 

Keokuk  

267 

Qnliicy ,,-^,,,,-- 

176 

HRnnfbal 

187 

Loolsiana                  .  ■     .-,-,t, 

332 

Alton       

.   270 

APPROPRIATIONS. 

Total  appropriations  uuder  all  former  projects  from  June  15, 
1844,  to  Mar.  4,  1912,  as  compiled  from  House  Document  No. 
1481,  Sixty-third  Congress,  second  session $19,155,200.02 

I-*es8  amount  transferred  to  Lock  and  Dam  No.  2, 
Mississippi  River,  between  Minneapolis  and 
St,  Paul *49, 877. 07 

Keturned  to  Treasurv  (Hannibal) 237.33 

. 50, 114. 40 


19. 105, 085. 62 
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For  current  ^foot  channel  project,  Missouri  River 
to  Minneapolis : 

Mar.  2.  1907  (river  and  harbor) $500,0(K).00 

May  27.  1908  (river  and  harbor) 500, 000. 00 

Mar.  4, 1909  (river  and  harbor) 500, 000. 00 

June  25, 1910  (river  and  harbor) 500, 000. 00 

June  25,  1910   (sundry  civil) 600,000.00 

Feb.  27,  1911   (river  and  harbor) 1,250,000.00 

July  25,  1912  (river  and  harbor) 1,250,000.00 

Mar.  4, 1913  (river  and  harbor) 1, 500, 000. 00 

Oct  2, 1914  (river  and  harbor) 800, 000. 00 

Mar.  4, 1915  (allotments)  (river  and  harbor)  '1,075,000.00 

July  27,  1916  (river  and  harbor) 1.600,000.00 

Aug.  8, 1917  (river  and  harbor) 1, 200, 000. 00 

July  18,  1918  (river  and  harbor) 500,000.00 

Mar.  2, 1919  ( river  and  harbor) 500, 000. 00 

June  5, 1920  (river  and  harbor) — 

Rock  Island  district $400, 000. 00 

St.  Paul  district 100, 000. 00 

500.000.00 

$12,575,000.00 

Net  total  of  appropriations 31,680,085.02 

June  30, 1920,  total  receipts  from  sales,  etc.,  $52,671.92. 


2.  OPERATING  AND  CARE  OF  LOCK  AND  DRY  DOCK  AT  KEOKUK,  IOWA 
(FORMERLY  DES  MOINES  RAPIDS  CANAL). 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  lock  was  open  for  navigation  from  July  1  to  December  1, 1919, 
and  from  April  1  to  June  30, 1920,  a  period  of  244  days.  There  was  a 
fair  stage  of  water  below  the  dam  during  1919  and  very  high  stages 
in  1920. 

United  States  Civil  Engineer  M.  Meigs,  in  local  charge  of  lock  and 
dry  dock,  reports  as  follows : 

During  the  past  fiscal  year  but  little  out  of  the  ordinary  has  occurred.  No 
accidents  to  the  lock  have  happened.  No  boat  has  been  delayed,  and  the 
machinery  In  its  seventh  year  has  functioned  properly.  The  taking  off  of  the 
through  line  of  steamers  to  St.  Paul  has  lessened  the  traffic  report  considerably. 
All  these  large  boats  of  the  Streckfus  Line  have  been  converted  Into  excursion 
boats  and  are  reported  to  be  making  large  profits. 

The  leakage  in  the  tunnels  of  lock  by  expansion  and  contraction  of  the  mass  of 
concrete  reached  its  minimum  in  August,  100  gallons  per  day,  and  its  maximum 
at  the  end  of  January,  30,575  gallons  per  day.  This  represents  the  pumpage  of 
the  drainage  system. 

A  high-water  stage  occurred  in  the  spring  of  1920,  reaching  16.7  feet  above 
standard  low  water.  No  very  low  water  occurred  during  the  year.  The  broken 
discharge  valves  which  were  repaired  in  the  winter  of  1917-18  continue  to  work 
well  and  have  given  no  trouble.  A  pattern  was  secured  from  which  new  valves 
could  be  cast  if  required. 

A  heavy  south  wind  reaching  72  miles  per  hour  on  November  10  lowered  the 
water  above  the  lock  12  inches.  This  water  came  back  in  the  course  of  a  few 
hours. 

The  boom  below  the  lock  has  given  some  trouble  by  dragging  out  its  anchor 
bolts  and  having  to  be  put  back  in  place.  Owing  to  deep  gravel  overlying  the 
bedrock  In  which  the  anchor  chain  pins  were  placed  the  pins  had  not  been 
properly  seated  and  pulled  out,  allowing  the  boom  to  swing  out  of  position. 
Anchors  made  of  rails  In  the  new  pattern  known  as  "  bulldog  anchors  "  were  used 
to  replace  the  pin  fastenings  and  have  given  good  results. 


lApr.  2.  1915,  $1,000,000;  Jan.  17,  1916,  $7S,000. 
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Several  cases  of  surging  In  the  forebay  have  occurred  due  to  the  action  of  the 
lightning  arresters  on  the  power  house.  When  these  act  the  flow  of  the  river  is 
momentarily  cut  off  at  the  turbines  and  a  wave  results  that  at  times  reaches  a 
helgiit  of  8  feet 

Insi>ection  of  the  air  chambers  in  the  gate  treated  with  lime  instead  of  paint 
shows  good  results.  The  lime  has  protected  the  steel  and  there  is  very  little 
corrosion  inside  of  these  chambers. 

IKiring  the  winter  the  lock  force  has  been  usefully  employed  painting  gates. 
making:  adjustments  of  the  machinery,  putting  up  ice,  cleaning  out  the  tunnels, 
draining  pipes,  and  such  other  Work  as  came  up. 

The  dry  dock  has  been  in  constant  use  the  past  year.  The  followliig  private 
boats  were  docked  and  repaired,  not  being  able  to  get  in  the  regular  com- 
mercial ways:  Steamers  Illmo,  J.  fif.,  St,  Paul,  Dubuque,  and  City  of  Nauvoo, 
Dockage  fees  aggregated  $2333.75. 

Ten  barges  were  built  for  the  Memphis  district. 

Repairs  were  made  to  boats  belonging  to  the  Rock  Island  district  as  follows : 
7  steamers,  8  barges,  1  building  boat,  1  quarter- boat,  and  1  office  boat. 

CONTRACTS  IN  FORCE. 

None. 


EXPENDITURES. 

For  fiscal  year  ending  June  30,  1920  : 

Office  and  administration $3, 966. 30 

Operating  and  care  of  lock,  current  repairs,  and  painting 12, 288. 79 

Dry  dock,  care  of  dock  and  buildings 1, 548, 12 


Total   (outstanding  liabilities  $118.71) *  17. 803. 21 

Increased  compensation  not  included  in  above  statement,  $6,483.67. 
By  various  acts  to  June  30  .1913  (H  .Doc.  No.  1491,  63d  Cong.,  3d 

sess.),  when  new  lock  project  was  adopted $1, 374,404. 25 

By  act  approved  Mar.  3,  1909,  for  fiscal  year  ending 
June  30: 

1914 $19, 257.  49 

1915 18, 967. 47 

1916 23,  602.  72 

1917 22, 139.  70 

1918 29, 973. 59 

1919 21, 921. 14 

1920 17,  803.  21 

153, 665. 32 


Total  expended 1, 528, 069.  57 


3.  OPERATING  AND  CARE  OF  LOCK  AND  DAM  AT  MOLINE,  ILL. 
OPERATIONS  DURING  THE  FISCxVL  YEAR. 

During  the  past  year  the  lock  was  in  operation  from  July  1  to  No- 
vember 80,  1919,  and  from  March  31  to  June  30,  1920,  a  period  of 
245  days.  No  serious  accidents  occurred  to  the  lock  and  its  accessories 
nor  to  craft  using  the  lock  during  the  year. 

The  regular  operating  force  consists  of  one  lock  master  and  two 
lockmen,  out  an  additional  temporary  lockman  was  employed  for  a 

^  Bxduslve  of  receipts  from  sales,  $1,016.  62. 
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short  time  to  comply  with  the  eight-hour  law,  and  his  services  will 
be  required  for  several  months  in  1^1.  This  force  takes  care  of  the 
ground  and  makes  minor  repairs  to  lock  machinery  and  accessories^ 
including  the  electric  wiring  and  posts  for  power  and  light.  Harvest- 
ing ice,  shipping  and  caring  for  buoys  and  other  lighthouse  supplies^ 
papering  and  painting  the  lock  houses  form  a  part  of  its  duties. 

September  4  to  10,  1919,  dipper  dredge  Keokuk^  with  single  crew 
was  employed  casting  rock  along  the  apron  of  the  pool  dam. 

Pipe-line  dredge  Geyser^  with  double  crew,  was  engaged  from  Mav 
22  to  June  30, 1920,  in  dredging  the  upper  approach  to  the  lock  both 
above  and  below  the  head  of  Arsenal  Island.  There  were  removed 
from  the  pool  channel  56,581  cubic  yards  mud,  which  was  deposited 
in  the  mam  channel. 

The  outstanding  liabilities  were  approximately  $6,600. 

CONTRACTS  IN  FORGE. 

None. 


EXPENDITTTRES. 


For  fiscal  year  ending  June  30,  loao. 

Allotted. 

Expended. 

A  vaIIaMa  fnnliidlnplifthimv  nf  flSfl.JM. 

tl5,13g.58 

$9,468.05 

By  act  approved  July  5, 1884.  expended  during  fiscal  year  ending — 

June  30,  1908 $4, 799.  08 

June  80, 1909 10, 000. 00 

By  act  of  Mar.  3,  1919— 

June  30,  1910 9.906, 15 

June  30,  1911 5, 166.  58 

June  30,  1912 13,206.16 

June  30,  1918 5, 908.  79 

June  30,  1914 8, 568.  48 

June  30,  1915 7. 330. 30 

June  30,  1916 7, 322.  00 

June  30,  1917 5, 828. 9& 

June  30,  1918 11,069.  78 

June  30,  1919 8. 072. 04 

June  30,  1920 ,—  9,468.05 

Total 106, 707. 21 


4.  OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER 
MISSISSIPPI  RIVER  AND  TRIBUTARIES. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  performed  under  this  appropriation  consists  chiefly  in 
the  removal  of  snags,  wrecks,  rocks,  and  other  obstructions  to  navi- 
gation.   The  operations  extend  from  Minneapolis  to  the  mouth  of  the 
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Missouri  River,  a  distance  of  669  miles,  and  on  the  Illinois  River 
from  its  mouth  to  La  Salle,  223  miles.  Work  will  also  be  performed 
in  the  improved  or  partially  improved  portions  of  the  Minnesota,  St. 
Croix,  Chippewa,  Black,  Galena,  and  Rock  Rivers. 

There  belongs  to  this  work  the  snag  boat  David  Tipton^  built  in 
1900,  but  dredges,  drill  boats,  and  tenders  are  borrowed  from  other 
works  when  required. 

The  snag  boat  was  placed  in  commission  June  17,  1919,  having  re- 
ceived nominal  repairs  during  the  previous  winter  at  Moline  Pool, 
and  on  July  1  she  left  St.  Paul  for  down  river,  removing  snags  and 
other  obstructions^  and  arrived  at  St.  Louis  July  12 ;  returning  up  on 
the  16th,  performmg  similar  work,  she  again  arrived  at  St.  Paul  on 
August  16;  down  river  from  St.  Paul  on  the  19th,  she  landed  at  Alton 
September  7.  From  Alton  she  made  a  trip  up  the  Illinois  River,  per- 
forming considerable  work  in  that  stream  oetween  its  mouth  and 
Peoria,  and  returning  to  Grafton  on  September  17,  and  thence  up 
river  to  Rock  Island.  Left  Rock  Island  on  an  insj^ction  trip  Sep- 
tember 25,  arriving  at  St.  Ijouis  September  29;  again  proceeding  up 
reached  Rock  Island  October  6  and  St.  Paul  October  15.    The 


river. 


boat  then  proceeded  down  river  to  Moline  Pool  and  was  laid  up  for  the 
winter  October  31. 

The  snag  boat  having  received  large  repairs  during  the  winter,  was 
again  placed  in  commission  on  May  11,  and  proceeded  up  river  on  an 
inspection  trip,  arrived  at  St.  Paul  May  20,  1920,  and  returning 
reached  St.  Louis  May  30.  During  the  month  of  June  the  snag  boat 
was  employed  at  her  usual  work  between  Alton  and  Rock  Island. 

Summary  of  operations  of  Bnug  boat  "  David  Tipton." 


Desi^ation. 


Missis- 
sippi 
River. 


Illinois 
River. 


Total. 


Snags,  piling,  and  stumps  removed 

Leaning  trees  pulled  back 

Large  cuts  made  (over  8  inches  diameter). . 
Small  cuts  made  (under  8  inches  diameter) 

Wieoks  removed 

^68  run 


127 
117 
260 
184 
1 
5,860 


326 


162 
119 
270 
190 

1 
6,196 


An  aUotment  of  $2,000  from  the  permanent  appropriation  for 
"Operating  snag  boats  on  the  upper  Mississippi  River  and  tribu- 
taries ■'  was  made  on  November  8,  1919,  to  the  district  engineer  at 
Chicago  for  work  on  the  Illinois  River.  These  funds  were  expended 
as  follows : 

For  transforming  a  dump  scow  into  a  derrick  barge $1, 755. 90 

Removing  10  snags 64.75 

Superintendence  and  office  expenses 179.36 

Total 2, 000. 00 

CONTRACTS  IN  FORCE. 

None. 
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EXPEKDrrUBES. 


For  fiscal  year  ending  June  30, 1920. 

Allotted. 

Expended. 

Care,  repair,  and  operating  snag  boats,  including  S2,000  transferred  to  and  used 

128,600.00 
1,600.00 

I2S,40&07 

Bnnerintwidfliice.  office  expeDses  imd  continsencies 

1^279.76 

Total 

26,000.00 

34,687.82 

Approximate  liabilities  at  end  of  fiscal  year,  $1300. 
For  increased  compensation,  $1,23^33  additional. 


Expended  by  act  of — 

Mar.  2,  1867 

July  25.  1868 

Apr.  10,  1869 

July  11,  1870 

Mar.  3,  1871 

June  10, 1872 

Mar.  3.  1873 

June  23, 1874 

Mar.  3,  1875 

Aug.  14,  1876_— 

June  18, 1878 

Mar.  3,  1879 

June  14, 1880 

Mar.  3,  1881 

Aug.  2,  1882_. 

Aug.  5,  1886 

Aug.  11,  1888 

By  act  of  Aug.  U,  1888, 
expended  during  fiscal 
year  ending — 

June  30, 1890 

June  30, 1891 

June  30, 1892 

June  30, 1803 

June  30, 1894 

June  30, 1895 

June  30, 1896 

June  30, 1897 


¥96,000.00 
26,000.00 
35, 640. 00 
36,000.00 
42,000.00 
42,000.00 
25,000.00 
25,000.00 
25,000.00 
30,000.00 
41,500.00 
20,000.00 
8.000.00 
25,000.00 
26,000.00 
22,500.00 
25,000.00 


25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,  000. 00 
25,000.00 
25,000.00 


By  act  of  Aug.  11,  1888, 
expended  during  fiscal 
year  ending — 

June  30, 1898 

June  30, 1899 

June  30, 1900 

June  30,  1901 

June  30, 1902 

June  30, 1903 

June  30, 1904 

June  30, 1905 

June  30, 1906 

June  30, 1907 

June  30, 1908 

June  30, 1909 

June  30, 1910 

June  30, 1911 

June  30, 1912 

June  30, 1913 

June  30, 1914 

June  30, 1915 

June  30, 1916- 


June  30, 1917.- 
June  30, 1918— 
June  30, 1919— 
June  30, 1920— 


$25,000.00 
25,000.00 
24,944.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
24.391.00 
23,442.40 
26, 557.  60 
24,475.17 
23,457.05 
19,429.41 
23, 860. 19 
27, 703. 43 
10,  742. 96 
24,687.82 


Total 1, 312, 331. 03 


Note. — ^AU  acts  mentioned  In  this  table  are  river  and  harbor  acts. 


5.  OPERATING  AND  CiiRE  OF  LOCK  AND  DAM  IN  GALENA  RIVER,  ILL. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

During  the  past  fiscal  year  the  lock  was  open  to  navigation  from 
July  1  to  November  16j  1919,  and  from  April  1  to  June  30,  1920,  a 
total  of  230  days.  Durmg  the  fiscal  year  the  lock  force  consisted  of 
three  men,  two  during  the  entire  year  and  one  laid  off  duriiig  the 
winter  months.  On  account  of  the  crude  apparatus  for  handling  the 
gates,  three  men  are  needed.  The  lock  was  used  from  6  a.  m.  to  10 
p.  m.  Traffic  was  very  small,  mostly  sand  and  gravel.  Repairs  were 
nominal  and  chiefly  made  by  the  lock  force. 

No  dredging  was  done  during  the  year. 

Floods  in  Galena  River  occurred  July  10  to  September  10,  Sep- 
tember 19,  October  4  to  November  10,  191j9 ;  April  18  to  May  22  and 


Digitized  by  VjOOQIC 


RIVEBS  AND  HARBORS — ROCK   ISLAND,  ILL.,  DISTRICT.       2529 

June  1, 1920.  No  damage  was  done  to  United  States  property,  but 
extra  labor  was  employed  in  cleaning  up  the  lock  grounds  and 
removing  mud  from  the  miter  sills. 

Eeport  in  House  Document  No.  1061,  Sixty-fourth  Congress,  first 
session,  recommends  the  abandonment  of  this  improvement. 

At  the  close  of  the  fiscal  year  there  were  no  liabilities. 

CONTRACTS  IN  FORCE. 

None. 


EXFENDITDRES. 

For  fiacal  year  ending  June  30,  1920: 

Office  and  administration $65.  00 

Lock  and  approaches 2, 725. 18 

Total 2, 790. 18 

^OTE. — In  addition  to  above  there  was  expended  $695.67  from  appropriation 

for  "  Increase  of  compensation,  rivers  and  harbors,  1920,"  mailing  a  total  of 
$3,485.85. 

Total  expenditure  under  former  project  as  compiled  from  House 

Document  No.  1491,  Sixty-third  Congress,  second  session $66, 000. 00 

River  and  harbor  act,  Sept.  19,  1890,  purchase  of  improvement 100, 000. 00 

Total . 166,000.00 

By  act  approved  July  5, 1884,  expended  during  fiscal  year  ending — 

June  30,  1894 635,68 

June  30,  1895 5,000.00 

June  30,  1896 3, 400. 00 

June  30,  1897 8,588.20 

June  30,  1898 5, 890. 05 

June  30,  1899 3,226.87 

June  30,  1900 8,  750. 94 

June  30,  1901 12,077.01 

June  30.  1902 9, 166. 68 

June  30,  1903 2, 937. 27 

June  30,  1904 2, 916. 49 

June  30,  1005 3.  833.  28 

June  30,  1906 2, 679. 91 

June  30,  1907 2,805.06 

June  30,  1908 4, 000.  00 

June  30,  1909 4,  500. 00 

.Tune  30,  1910  (act  approved  Mar.  3,  1909) 13,608.06 

June  30,  1911 4, 960.  52 

June  30,  1912 7, 258. 68 

June  30,  1913 5, 854. 04 

.Tune  30.  1914 3, 545. 96 

June  30,  1915 12, 753. 45 

June  30,  1916 3, 387. 01 

June  30,  1917 2,  786. 28 

.Tune  30,  1918 4,075.48 

June  30,  1919 3, 174.  50 

June  30.  1920 2, 790. 18 

Total 145,  601.  60 
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6.  OPERATING  AND  CARE  OF  ILLINOIS  AND  MISSISSIPPI  CANAL,  ILL. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

MUan  section. — During  the  fiscal  year  the  Milan  section  was  open 
to  navigation  from  July  1  to  Decemlier  6, 1919,  and  from  March  26  to 
June  30,  1920,  a  period  of  281  days.  The  operation  and  care  of  this 
section  were  in  charge  of  Asst.  Engineer  J.  C.  McElherne.  The  traiEc 
originating  in  this  section  was  very  small  and  mostly  local. 

The  regular  force  cared  for  plant,  operated  locks  and  bridges,  made 
miscellaneous  repairs,  and  with  extra  help  mowed  weeds  and  grass  on 
canal  banks^  trimmed  trees,  removed  mud  from  lock  gates,  cleaned 
out  drain  ditches,  made  repairs  to  buildings,  telephone  lines,  road- 
ways, sidewalks,  cribs,  and  fences ;  and  cut  and  burned  brush  in  South 
Slough.  Buoys  and  channel  marks  in  Rock  River  Pool  were  main- 
tained. 

Current  repairs  were  made  to  buildings  and  fences,  for  which  lat- 
ter 270  concrete  posts  were  made.  Special  repairs  were  made  to  the 
highway  bridge  at  Milan  in  renewing  the  floor  and  50  per  cent  of  the 
stringers,  at  a  cost  of  $2,685.76.  Cribs  at  the  highway  and  railway 
drawbridges  were  rebuilt  in  part  and  repaired  at  a  cost  of  $3,237.52. 

A  supply  of  ice  was  put  up  for  the  use  of  Government  employees 
at  the  locks  and  boat  yard. 

The  expenditure  for  the  fiscal  year  1920  was  $12,773.70. 

At  the  close  of  the  fiscal  year  the  outstanding  liabilities  of  the 
Milan  section  were  $281.85. 

The  usual  dredging  statement  being  the  same  as  that  of  the  previ- 
ous year,  no  dredging  having  been  done,  is  omitted. 

Eastern  and  western  section  and  feeder. — ^These  portions  of  the 
canal  were  open  to  navigation  practically  the  same  in  point  of  time 
as  the  Milan  section,  281  days,  and  were  in  charge  of  Asst.  Engineer 
L.  L.  Wheeler.  The  routine  work  was  similar  to  that  of  the  Milan 
section. 

On  June  1,  1920,  a  phenomenal  rain  occurred  over  a  small  area 
west  of  Geneseo.  The  streams  from  that  area  all  pass  under  the 
canal,  except  a  small  area  just  west  of  Lock  24,  which  drains  into  the 
canal.  So  far  as  known  there  were  no  measurements  of  the  amount 
or  rate  of  rainfall.  The  drainage  culverts  in  that  vicinity  were  over- 
taxed and  in  a  few  places  the  water  came  over  the  south  bank  into 
the  canal.  Aqueduct  No.  7  acted  as  a  spillway,  so  that  the  water  in 
the  canal  did  not  rise  above  north  bank.  Four  hundred  cubic  yards 
were  taken  out  of  the  south  bank  on  mile  53,  which  has  mainly  been 
repaired.  This  is  the  first  instance  in  which  drainage  structures  have 
not  proved  ample  to  care  for  floods.  Minor  changes  will  be  made  at 
several  aqueducts,  to  give  them  greater  capacity  as  spillways. 

The  spring  floods  brought  down  a  large  amount  of  brush  and 
trash  to  several  of  the  aqueducts.  At  aqueduct  8  this  was  mainly 
due  to  dredging  operations  in  Green  River  above  the  aqueduct,  but 
at  aqueduct  5  it  was  mainly  (hie  to  the  cutting  of  brush  on  the  ditch 
banks  and  leaving  the  brush  to  be  carried  off  by  high  water.  At 
aqueduct  8  the  clearing  of  obstructions  was  done  by  hand  but  at 
ouier  aqueducts  the  1^-yard  excavator  was  used. 

The  l^-yard  excavator*  was  in  commission  at  the  beginning  of  the 
year.    It  was  laid  up  for  the  winter  at  Lock  23,  and  placed  in  com- 
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mission  again  April  10,  1920.  It  removed  3,550  cubic  yards  from 
creek  channel  at  aqueduct  4  and  8,250  cubic  yards  at  aqueduct  5.  In 
addition  it  removed  berms,  reinforced  banks,  removed  bars  below 
locks  and  deposit  from  lock  chambers  amounting  to  10,110  cubic 
yards. 

On  June  30,  1920,  the  outstanding  liabilities  were  $5,698.81. 

CONTRACTTS  IN  FORCE. 

None. 


KXPENDITURES. 

For  fiscal  year  ending  June  30,  1920 : 
Milan  section — 

Office  and   administration $1,212.77 

Canal  and  locks 11,560.93 

Total 12, 773. 70 

Main  canal  and  feeder — 

Office  and  administration  (canal  and  locks) 62,497.40 

Grand    total 75, 271. 10 


Designatloss. 


Milan  section. 


By  act  of  July,  1884,  expended  from  June  80, 1903  (8  years) 139, 324. 89 

June  30, 1903 ,  11,398.94 

Jane  30, 1904 13,198.47 

Jane30,1905 13,601.96 

June  30, 1906 9,694.47 

June30,1907 8,423.46 

June  30, 1908 13,428.19 

June  30, 1909 19,700.00 

June  30, 1910  (act  of  Mar.  3, 1909) i  18,908.01 

June  30, 1911 28,863.39 

June30,1912 1  17,811.97 

June  30, 1913 !  30,913.88 

June  30, 1914 20,947.53 

June  30, 1915 18,993.31 

June30,1916 14,681.43 

June  30, 1917 ,  13,438.02 

June  30, 1918 13,586.36 

June  30, 1919 ; 19,256.28 

June  30, 1920 1  62,497.40 

Total 388,665.96 


Feeder,  east^ 
em  and  west- 
em  sections. 


$86,005.93 
170,398.98 
172,756.80 
168,537.76 
170,299.40 
173,585.95 
111,085.96 
114,649.21 
90,768.54 
73,645.09 
77,013.02 
71,711.42 
12,773.70 


1,493,230.70 


Total  for  en- 
tire canal. 


939,334.89 

11,398.94 

13,198.47 

1?,901.96 

9,ti94.47 

8,423.46 

99,434.11 

190,098w93 

191,663.81 

197,401.16 

188,111.37 

204,499.83 

132,083.49 

133,642.52 

105,449.97 

87,083.11 

90,59&38 

90,966.70 

76,271.10 


1,881,896.66 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  ST.  PAUL,  MINN.,. 

DISTRICT. 


REPORT  OF  MAJ.  HENRY  C.  JEWETT,  CORPS  OF  ENGINEERS. 


IMPBOVKMKIVTS. 


[Tbe  letters  and  flsarai  in  parentbeees  indicate  the  gronp  and  the  numerical  order  in  the 
group  to  wtileh  the  respective  improvementi  belong  for  pnrpoeee  of  appropriation.] 


L  Mississippi  .River  between 
mouth  o(  Wisconsin  River 
and  Minneapolis,  Minn 

2.  Mississippi  River  between  St. 

Paul     and     Minneapolis, 
Minn.  (Al) 

3.  Mississippi     River     between 

Brainerd  and  Grand  Rapids, 
Minn.  (A2) 

4.  Mississippi  and  Leech  Rivers, 

Minn.  (A3) 

5.  Reservoirs  at  headwaters  of 

Mississippi  River  (A4) 

6.  Operating  and  care  of  Twin 

City  Lock  and  Dam.  Missis- 
sippi River 


Page. 

2583 

2538 

2535 
2585 
2536 

2537 


7.  Operating  and  care  of  reser- 

voirs   at    headwaters    of 
Misslssii^l  River 

8.  Gauging    Mississippi    River 

and  its  tributaries  at  or 
near  St.  Paul,  Minn 

9.  St.  Croix  River,  Wis.   and 

Minn.  (Bl) 

10.  Minnesota     River,     Minn. 

(B2) 

11.  JjRke   Traverse,    Minn,    and 

S.  Dak.  (B3) 

12.  Red    River    of    the    North, 

Minn,  and  N.  Dak.  (B4). 


Page. 
2538 

2539 
2539 
2540 
2540 
2541 


VOa  DESCBIFTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES  1226  TO  1241 


1.  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  WISCONSIN  RIVER  AND 
MINNEAPOLIS,  MINN. 

This  improvement  is  included  in  that  of  the  Mississippi  River  be- 
tween the  mouth  of  the  Missouri  River  and  Minneapolis,  Minn.,  the 
report  for  which  will  be  found  on  page  2505. 

MISSISSIPPI  RIVER  BETWEEN  ST.  PAUL  AND  MINNEAPOLIS  AND 
BETWEEN  BRAINERD  AND  GRAND  RAPIDS,  MINN.,  MISSISSIPPI 
AND  LEECH  RIVERS,  AND  RESERVOIRS  AT  HEADWATERS  OF  MIS- 
SISSIPPI RIVER.     (GROUP  A.) 

2.  MISSISSIPPI  RIVER  BETWEEN  ST.  PAUL  AND  MINNEAPOLIS, 

MINN.      (Al.) 


OPERATIONS  DX7BING  THE  FISCAL  TEAB. 

Lock  and  Dam  No.  1. — ^The  construction  of  the  lockman's  dwelling 
^as  practically  completed.  What  little  remains  to  be  done  has  been 
delayed  on  account  of  inability  to  obtain  materials.    The  lockman  is 
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now  occupying  the  house,  however,  having  moved  in  June  29.  The 
permanent  electric  wiring  for  lock  operation  and  lighting  the  prem- 
ises was  completed.  The  improving  and  parking  of  the  site  was 
completed.  The  cableway  was  taken  down  and  the  premises  cleaned 
up.  Condemnation  proceedings  for  the  acc^uisition  of  the  balance 
of  the  flowage  rights  required  have  been  instituted  but  are  still 
pending. 

The  following  is  the  cost  of  the  principal  items  of  work  done 
during  the  year: 

Lockman's  dwelling $6,  245.  59 

Electric  rewiring 1,  753.  56 

Improving  and  parking  site: 

Concrete  stairway 3, 245.  06 

Ramp 3,  789.  72 

Roadway 6,  363. 08 

Grading 2,  289.  69 

Top  soil  for  terreplein 1,462.16 

Fencing 1,  526. 72 

Cleaning  up,  including  dismantling  cuhieway i 2,754.62 

Total 39, 430. 19 

The  following  work  remains  to  be  done  under  the  project: 

Complete  the  acquisition  of  flowage  rights. 

Construct  a  sheer  boom  for  the  protection  of  the  powerhouse  foundation  and 
sluices  in  dam.  This  item,  however,  will  not  be  needed  until  the  hydro- 
electric plant  is  installed. 

The  total  expenditures  during  the  year  were  $39,797.36,  all  for  new 
work.    The  work  was  done  by  hired  labor  with  Government  plant. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63«l  Cong.,  3d  sess.,  p.  489)-  *  $1. 406, 457 

Present  project: 

June  25,  1910 $59,543 

June  25,  1910 600 

Feb.  27,  1911 250,000 

July  25,  1912 200. 000 

Mar.  4,  1913 185.000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 150,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 65,000 

Mar.  4, 1915  (allotted  Jan.  7, 1916) 75,000 

July  27,  1916 170, 000 

Mar.  4,  1915  (allotted  Oct.  31,  1917) 21,700 

Mar.  4,  1915  (allotted  Nov.  8,  1917) _ 27,000 

July  18,  1918 80,000 

Mar.  2,  1919 10,000 

1, 293, 843 

Total 2, 700, 300 

Receipts  from  sales,  etc.,  $28,963.49. 

*Tliis  amount  Is  exclusive  of  the  appropriation  of  $25,000  l)y  the  act  of  Mar.  8.  1873, 
which  was  not  used  and  was  turned  hack  to  the  Treasury  in  1886,  hut  It  does  Include 
J49  877  67  of  the  appropriation  of  July  18,  1802,  for  section  from  Minneapolis  to  Missouri 
Ever  allotted  to  this  work  by  act  of  Aug.  18,  1894. 
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3.   MISSISSIPPI   RIVER   BETWEEN    BRAINERD   AND   GRAND   RAPIDS, 

MINN.     (A2.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  dredging  or  similar  work  was  done.  The  plant  was  cared  for 
at  Sandy  Lake  Dam.  By  authoritv  of  the  Secretary  of  War  the 
bucket  machinery  of  the  snag  boat  Oriole  was  removed  last  year  and 
installed  on  the  pipe-line  dredge  Warroad  (Duluth,  Minn.,  district) 
as  auxiliary  equipment.  The  steamboat  machinery  of  tne  Oriole 
was  also  removed  and  placed  in  storage  at  Sandy  JLake  Dam,  and 
authority  has  been  granted  for  its  sale.  These  transfers  were  made 
on  account  of  the  poor  condition  of  the  hull  of  the  Oriole^  which 
would  have  to  be  rebuilt  before  the  boat  could  be  used  again.  The 
rebuilding  of  the  hull  is  not  considered  advisable,  as  there  appears  to 
be  little  prospect  of  further  improvement  being  necessary  on  this 
stretch  of  river.  The  hull  has  been  listed  for  condemnation.  The 
expenditures  during  the  year  were  $46.83,  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Prior  to  June  25,  1910  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 

p.  488) $19,000.96 

Present  project: 

June  25,  1910 $22, 555. 00 

Oct  2,  1914  (allotted  Oct  7,  1914) 4,000.00 

Mar.  4.  1915  (allotted  Apr.  2,  1915) 6,000.00 

July  27,  1916 2, 000. 00 

Aug.  8.  1917 2,000.00 

36,555.00 

Total 55, 555. 96 

Receipts  from  sales,  etc.,  $69.78. 


4.  MISSISSIPPI  AND  LEECH  RIVERS,  MINN.     (A3.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Owing  to  the  low  stage  of  water  no  dredging  was  done  during  the 
1919  season.  The  plant  was  cared  for  and  ordinary  repairs  made. 
A  new  deck  was  built  on  the  barge  Nawapon. 

The  dredge  fleet  was  put  in  commission  early  in  May.  Cut  No.  33, 
in  the  Mississippi  River,  was  redredged.  It  was  decided  that  it 
would  be  advisable  to  finish  the  dredging  in  Leech  River  before  pro- 
ceeding further  up  the  Mississippi  Siver.  The  fleet  was  therefore 
moved  to  Leech  Kiver.  Considerable  difficultv  was  experienced  in 
moving  the  fleet  up  Leech  River  on  account  of  the  sharp  bends  and 
so  when  Mud  Lake  was  reached  it  was  decided  to  cut  a  channel  across 
it,  which  while  it  would  take  longer  than  working  up  the  river  would 
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ultimately  save  time  and  the  resulting  channel  be  of  great  benefit  in 
the  improvement.  By  the  end  of  the  fiscal  year  a  total  of  88,408 
cubic  yards  of  sand  and  muskeg  had  been  excavated.  The  cuts  made 
totaled  9,600  feet  in  length  ana  were  60  feet  wide  and  6  feet  deep  at 
mean  low  water.  Five  and  one-half  miles  of  river  were  worked  over. 
The  following  is  a  statement  of  the  expenditures  for  the  year,  of 
which  $3,876.84  was  for  new  work  and  $6,921.53  for  maintenance : 

Dredging $2,  873. 00 

Plant : 

Renewals 32T.  30 

Repairs  and  maintenance 3, 353. 52 

Care  of  fleet  when  laid  up 1,  082.  50 

Administration,  engineering,  and  superintendence 8, 152. 05 

Total 10,  798.  37 

The  work  was  done  by  hired  labor  with  Government  plant. 

CONTRACTS   IN   TORCE. 

None. 


APPBOFRIATIONS.  . 

Mar.  4,  1913 $116,000 

July  27,  1916 - 60,000 

Aug.  8,  1917 50. 000 

Total 226,000 

Receipts  from  sales,  etc.,  $1,944.38. 


5.  RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Negotiations  for  the  balance  of  flowage  rights  required  were  com- 
menced. Deeds  were  obtained  for  501.9  acres  at  a  total  cost  of 
$4,478.20.  There  are  still  about  1,500  acres  to  be  acquired  and  nego- 
tiations for  part  of  this  area  are  pending. 

The  expenditures  during  the  year  were  $2,337.33  for  new  work. 

CONTRACrrS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  492)  _    $930,  500. 00 

Present  project: 

Mar.  3,  1899 $210,000.00 

June  13,  1902 250.000.00 

Mar.   3,   1905 160,000.00 

Mar.  2.  1907 145,000.00 

June  25,   1910 61,200.00 

Feb.  27,  1911 10,000.00 

July  25,  1912 15,000.00 

July  18,  1918 32,000.00 

883,200.00 

Total  of  appropriations 1,813,700.00 
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I>edact  amoont  expended  for  *'  Improving  Mississippi 

Birer  between  Brainerd  and  Grand  Rapids,  Minn.*'.    $19, 000. 96 

Balance  of  acts  of  June  25,  1910,  and  Feb.  27,  1911, 

repealed  by  act  of  Mar.  4.  1915 09, 844. 88 

Transferred  under  act  of  Mar.  4,  1915 19, 500. 00 

Balance  of  act  of  July  25,  1912,  repealed  by  act  of 

July  27,  1916 1, 976. 80 

$110,821,59 

Net   total , 1,703,878.41 

Receipts  from  sales,  etc.,  $2,361.85. 


e.  OPERATING  AND  CARE  OF  TWIN  CITY  LOCK  AND  DAM,  MISSISSIPPI 

RIVER. 

OPERATIONS  DURIXO  THE  FISCAIi  TEAB. 

The  lock  was  operated  93  times,  the  lockages  being  45  up  and  48 
down.  Of  these,  one  up  and  one  down  were  for  a  private  pleasure 
boat  and  two  up  and  two  down  for  excursion  boats,  tne  balance  being 
for  Government  boats  engaged  in  dredging  below  and  depositing 
the  material  above  the  dam. 

The  work  of  banking  the  river  wall  of  lock  to  prevent^outward 
movement  was  completed,  about  803  cubic  yards  of  rock  beilfe  placed. 
About  6,729  cubic  yards  of  rock  filling  was  placed  below  power-house 
foundation  and  apron  of  dam,  and  145  cubic  yards  along  the  bank 
of  the  river  about  250  feet  below  the  power-house  foundation,  to  pre- 
vent erosion.  This  dumping  was  done  with  the  cableway,  to  which 
extensive  repairs  had  to  be  made  to  put  it  in  proper  condition. 
Necessary  work  of  adjustment  of  the  quoin  bearings  of  the  upper 
arms  of  the  lower  lock  gate  was  in  progress  at  the  end  of  the  year. 
Necessary  minor  repairs  were  made  to  the  various  structures.  The 
work  was  done  b;^  hired  labor  with  Government  plant. 

The  following  is  a  brief  statement  of  the  liabilities  incurred  during 
the  year : 

Operation  and  care $4,088.80 

Repairs  and  maintenance 4, 147. 48 

Administration,  superintendence,  etc 3, 106. 55 

Banking  river  wall  of  lock,  dumping  below  apron,  etc 16, 857. 91 

Total 29, 160. 74 

Of  this  amount  $928.66  was  outstanding  at  the  end  of  the  year. 

CONTRACTS  IN  TORCE. 

None. 


EXFENDrrURES. 


During  fiscal  year : 

1908 $6, 678. 45 

1909 1, 826.  83 

1910 1,697.82 

1911 1, 520. 35 

1912 2, 377. 12 

1913 601. 08 

1914 455.  60 

1915 360. 00 


DuriD?  fiscal  year — Continued. 

1916 $450. 04 

1917 85. 00 

1918 15, 923. 13 

1919 32,  851.  79 

1920 30,882.16 


Total 94,609.37 
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7.  OPERATING  AND  CARE  OF  RESERVOIRS  AT  HEADWATERS    OF 
MISSISSIPPI  RIVER. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Winnibigoshish,  Leech  Lake,  Pokegama,  Pine  River,  Sandy  Liake^ 
and  Gull  Lake  Reservoirs  were  in  operation  during  the  entire  year. 
Repairs  were  made  to  the  dams,  buildings,  dikes,  booms,  roads,  and 
telephone  lines  as  required.  At  Sandy  Lake  Dam  there  were  27 
lockages,  being  18  up  and  9  down. 

Electric-light  plants  were  installed  at  Winnibigoshish  and  Poke- 
gama Dams,  and  at  the  other  dams  extensions  were  made.  The 
plant  at  Leech  Lake  Dam  is  now  complete,  but  at  the  other  dams  the 
plants  could  not  be  completed  on  account  of  difficulty  in  obtaining 
materials. 

Fourteen  miles  of  the  telephone  line  between  McGregor  and  Sandy 
Lake  Dam  was  removed  from  its  old  location  and  rebuilt  along  a 
new  road  which  had  been  built,  the  old  one  having  been  abandoned. 
The  line  was  thereby  shortened  about  2  miles. 

The  work  was  done  by  hired  labor  with  Government  plant. 

The  following  is  a  brief  statement  of  the  cost  of  the  work  during 
the  yearV' 

Operation  and  repairs  to  dams,  buildings,  and  lines  of  communica- 
tion  $15.  928.  53 

Electric  lighting  plants 2,  585. 15 

Hydrological  observations 325. 00 

Administration,  traveling  expenses,  etc 7, 080. 36 

Total 25,  919.  04 

Of  this  amount  $2,610.34  was  outstanding  at  the  close  of  the  year. 
The  following  table  shows  the  discharge  and  difference  in  storage 
for  the  year : 


Reservoir. 


Gage  in  lake. 


Standard 

flowage 

line. 


June  30, 
1919. 


June  30, 
1920. 


Average 
discharge. 


Total  storage 
June  30, 1920. 


Increase  in 
storage  since 
June  30, 1919. 


Winnibigoshish  i 
Leech  Lake  I.... 

Pokegama 

Sandy  Lake 

Pine  River 

OullLake 


F€€t, 

14.20 
5.24 
12.00 
11.00 
18.60 
7.00 


Feet. 
4.20 
L32 
10.05 
10.79 
11.13 
6.21 


Feet. 
7.93 
1.82 
11.03 
11.75 
16.00 
6.98 


Second-feet. 
545 
432 
1,025 
253 
117 
130 


OtMcfeH. 
19,400,000,000 
12,200,000,000 
4,300,000,000 
3,500,000,000 
6,050,000,000 
3,050,000,000 


CiMefeet. 

10,000,000,000 

2,800,000,000 

900,000,000 

500,000,000 

2,850,000,000 

400  000,000 


Total. 


i 


48,500,000,000 


17,450,000,000 


>  The  water  from  these  two  reservoirs  flows  into  Pokegama  Reservoir. 

Total  average  dlsdharge  frtmi  Pokegama,  Sandy  Lake,  Pine  River,  and  Oull  Lake  Reservoirs,  1,525 
cubic  feet  per  second. 

CONTRACTS  IN   FORCE. 

None. 
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EXFENDITUBES. 


During  fiscal  year: 

1895 $5,  704.  88 

1896 ^ 26, 801.  98 

1897 37, 155.  73 

1898 20, 497. 10 

1899 13, 925.  92 

1900 19, 378.  23 

1901 16, 655.  78 

1902 17, 576. 47 

1903 10,  854.  63 

1904 12, 658.  35 

1905 12.  855.  57 

1906 22, 268.  40 

1907 18,  469.  55 

1008 16, 448.  92 


During  fiscal  year — Continued. 

1909 $27,  932. 08 

1910 35, 380. 62 

1911 43, 012.  34 

1912 48, 281.  31 

1913 48,  737.  21 

1914 33. 221.  90 

1915 20,  222.  72 

1910 18, 179.  32 

1917 17,  996.  77 

1918 28, 147. 98 

1919 26,  851.  95 

1920 25,  280  99 


Total 624, 496.  77 


8.    GAGING  MISSISSIPPI  IlIVKU  AND  ITS  TRIHUTAKIES  AT  OR  NEAR 

ST.  PAUL.  MINN. 

OPERATIONS  DURING  TKB  FISCAL  YEAR. 

Gages  were  read  at  Montevideo  and  Mankato,  on  the  Minnesota 
River,  during  the  entire  year.  The  work  was  done  by  hired  labor. 
The  total  expenditures  during  the  year  were  $154. 

EXPENDITURES. 


During  fiscal  year: 

1890 $600. 00 

1891 620  93 

1892 1, 183.  85 

1893 431.  23 

1894 592. 06 

1895 521. 93 

1896 500. 00 

1897 500. 00 

1898 500.  00 

1900 320.  06 

1003 500.  00 

1904 98.  67 

1905 192. 15 

1908 641.  84 


During  fiscal  year— Continued. 

1909 $549.  81 

1910 59.  27 

'  1912 270  78 

1918 248. 72 

1914 180.  50 

1015 40. 00 

1916 258.  66 

1917 237.  67 

1918 156. 00 

1919 175. 31 

1920 154.  00 


Total  expenditures 9, 483. 44 


ST.  CROIX  RIVER,  WIS.  AND  MINN.;  MINNESOTA  RIVER.  MINN.; 
LAKE  TRAVERSE,  MINN.  AND  S.  DAK.;  AND  RED  RIVER  OF  THE 
NORTH,   MINN.   AND  N.  DAK.    (GROUP  B.) 

9.  ST.  CROIX  RIVER,  WIS.  AND  MINN.    (Bl.) 

A  gage  at  Taylors  Falls  was  read  daily  from  July  1  to  October  13 
and  from  May  1  to  June  30,  in  order  to  determine  whether  the  regu- 
lations for  the  discharge  past  the  dam  at  St.  Croix  Falls  were  being 
observed.    The  expenditures  were  $41,  for  maintenance. 


CX)NTRAOrS  IN  FORCE. 

None. 
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APPROPRIATIONS. 


June  18,  1878 $10,000 

Mar.  3,  1879 8,000 

June  14,  1880 10, 000 

Mar.  3,  1881 8, 000 

Aug.  2,  1882 30,000 

July  5,  1884 9,000 

Aug.  5,  1886 7, 500 

Aug.  11,  1888 10,000 

Sept.  19,  1890 8,000 

July  13,  1892 8, 000 

Aug.  18,  1894 4, 000 

June  3,  1896 15,000 

Mar.  3,  1899 9.000 


June  13,  1902 $2,000 

Apr.   28,   1904    (aUotment   of 

June  10,  1904) 866 

Mar.  3,  1905 4,000 

Mar.  2,  1907 4,000 

Mar.    3.    1909    (aUotment   of 

Apr.  17,  1909) 3,600 

June  25,  1910 4.000 

Feb.  27,  1911 3,600 

July  18,  1918 200 

Total 158.765 


10.  MINNESOTA  RIVER,  MINN.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

About  935  cubic  yards  of  sand  and  gravel  were  dredged  in  the  Fort 
Snellin^  Chute  in  order  to  make  the  channel  available  for  launch 
navigation.  The  work  was  done  by  hired  labor  with  Government 
plant.  The  expenditures  during  the  year  were  $265.58,  for  mainte- 
nance. 

CONTRACTTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  487)  _  $127, 500. 00 

Present  project: 

Junes,  1896 $4,000.00 

Mar.  3,  1899 1,000.00 

June  13,  1902 2. 500. 00 

Mar.  3,  1905 3,000.00 

Mar.  2,  1907 2, 000. 00 

Mar.  3,  1909  (allotment  of  Apr.  17,  1900)— 2, 000. 00 

June  25,  1910 2, 200. 00 

Feb.  27,  1911 2,000.00 

18, 700. 00 

Total  of  appropriations 146,200.00 

Returned  to  Treasury   (unexpended  balance  of  act  of  June  13, 
1902) 21. 82 

Net  total : 146, 178. 68 


11.  LAKE  TRAVERSE,  MINN.  AND  S.  DAK.     (BS.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  was  done  nor  expenditures  made. 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

July  25,  1912 $7,510 

Transferred  by  river  and  harbor  act  of  Mar.  4,  1915 7,040 

Net  total 470 


12.  RED  RIVER  OF  THE  NORTH,  MINN.  AND  N.  DAK.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Operations  were  confined  to  reading  the  gage  at  Grand  Forks. 
The  expenditures  during  the  year  were  ^4. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Aug.  14.  1876 $10,000.00 

Jane  18,  1878 30,000.00 

Mar.  3, 1879 25, 000. 00 

June  14,  1880 20,000.00 

Mar.  3,  1881 20,000.00 

Mar.  3,  1881 18,000.00 

Aug.  2.  1882 30,000.00 

Aug.   2,  1882 10,000.00 

July  5.  1884 10, 000. 00 

Aug.  11,   1888 20,000.00 

Sept  19,  1890 25,000.00 

July  13,  3892 25,000.00 

Aug.  18,  1894 15,000.00 

June  3,  1896 20,000.00 

Mar.  3,  1899 25,000.00 

June  13.  1902 10,000.00 

Apr.  28, 1904  (allotment  of 

June  10,  1904) 1,623.00 


Mar.  3.  1905 $9,000.00 

Mar.  2,  1907 15,000.00 

Mar.  3,  1909  (allotment  of 

Apr.  17.  1909) 7.600.00 

June  25,  1910 7.500.00 

Feb.  27.  1911 7, 500. 00 

July  25,  1912 17, 000. 00 

Mar.  4,  1913 7,500.00 

Total  of  appropria- 
tions   385, 623. 00 

Amounts    transferred    un- 
der act  of  Mar.  4,  1915-  7. 000. 00 


Net  total 378. 623. 00 

Receipts  from  sales,  etc.,  $229.14. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  KANSAS  CITY,  MO., 

DISTRICT. 


REPORT  OF  MAJ.  R,  T.  WARD,  CORPS  OF  ENGINEERS, 


IMPBOVEMENTS. 


CTlie  letters  and  flgnres  In  parentheses  indicate  the  group  and  the  nnmerlcal  order  in  the 
group  to  which  the  respective  improvements  belong  for  purposes  of  appropriation.] 


3. 


Mi.ssouii  River,  Kansas  City 
to  Diouth   (Al) 

Missouri  River,  Kansas  City 
to  Sioux  City,  Iowa  (A2)- 

Mlssouri  River,  Sioux  City  to 
Fort  Benton,  Mont.  (A3)  — 

Kansas  River,  Kaus.   (Bl)_^ 


Page. 

2543 

2502 

2564 
2566 


Page. 

r».  Ostige  River,  Mo.  (B2) 2567 

«.  GaJ^connde  River,  Mo.  (B3)-_    2669 

7.  Operating   and   care  of  lock 

and    dam    No.    1,    Osage 
River 2570 

8.  Bank  preservation,  Fort  Riley 

Military  Reservation,  Kans.    2572 


FOR  DESCRIPTION  OF  IMPR0\'EMENTS   l.\  THIS  DISTRICT,   SEE  PACKS    }'2oO  TO   1279. 


MISSOURI  RIVER.     (GROUP  A.) 

A  general  map  of  the  Kansas  City  district,  showing  Missouri  River 
and  tributaries,  is  shown  on  plate  1.^ 

In  recent  years  Congress  has  made  appropriations  for  improVe- 
znent  of  the  Missouri  Kiver  in  three  sections,  which  makes  it  desir- 
able to  report  separately  for  each  section,  as  loUows :  1.  Kansas  City 
to  the  mouth  (398  miles) ;  2.  ^^ansas  City  to  Sioux  City  (409  miles) ; 
3.  Sioux  City  to  Fort  Benton  (1,478  miles).  The  river  and  harbor 
act  of  August  8,  1917,  fixed  the  upstream  limit  of  improvement  on 
the  section  Kansas  City  to  the  mouth  at  the  upper  end  of  Quindaro 
Bend  (398  miles).  The  part  of  the  river  from  Kansas  City  to  the 
mouth  was  divided  into  three  subsections :  Kansas  City  to  Waverly 
(99  miles) ;  Waverly  to  the  mouth  of  the  Osage  River  fl62  miles^, 
and  from  the  mouth  of  the  Osage  River  to  the  mouth  (137  miles). 
The  work  in  these  subsections  was  under  the  local  charge  of  Asst. 
Engineers  E.  C.  Constance,  F.  Y.  Parker,  and  A.  O.  Rowse,  respec- 
tively. The  part  of  the  river  from  Kansas  City  to  Sioux  City  and 
from  Sioux  City  to  Fort  Benton  were  made  one  subsection,  under  the 
local  charge  of  Asst.  Engineer  E.  C.  Constance. 

Asst.  Engineer  G.  C.  Haydon  was  assigned  to  work  as  principal 
assistant  in  the  Kansas  Citj  main  office,  in  general  supervision  and 
advisory  to  the  district  engineer.  By  request,  Asst.  Engineer  Harry 
Hodgman  was  transferred  by  furlough,  September  16,  1919,  to  the 
Detroit  (Mich.)  district. 

1.  MISSOURI   RIVER,   KANSAS   CITY   TO   THE   MOUTH.     (Al.) 

For  map  of  this  section  see  plate  2.^ 

All  work  carried  on  from  funds  appropriated  by  act  of  June  25, 
1910,  and  later  acts  has  been,  in  accordance  with  the  projects,  for  a 


1  Not  printed. 
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permanent  6- foot  channel,  and  has  been  done  tmder  formal  contract 
and  by  hired  labor  with  Government  plant. 

OPERATIONS  DURING  FISCAL  TEAR. 

The  details  of  the  work  during  the  fiscal  year  are  as  follows : 

Sisaons  Bend  (left  hank^  mile  S78^), — ^Two  2-row  clump  dikes;  in 
all,  1,500  linear  feet.  (See  paragraph  for  work  in  cooperation  with 
local  interests.) 

Little  Blvs  bend  {left  bank^  7nile  358), — A  system  of  four  2-row 
clump  dikes,  in  all  2,800  linear  feet,  by  hired  labor  and  Govemmait 
plant.  The  work  began  October  1,  1917,  and  that  done  consisted  of 
one  dike  228  feet  long,  completed  January  25,  1918,  at  a  field  cost 
of  $2,041.65  to  date.  The  work  is  about  8  per  cent  completed  and  has 
been  suspended  pending  the  completion  of  more  urgent  work  in  other 
localities. 

Fishing  River  Bend  {left  hank^  mile  346). — The  modified  plan  for 
work  at  this  locality  provided  for  a  system  of  seven  clump  pile  dikes, 
in  all  9,450  linear  feet,  at  a  total  field  cost  of  $261,229.57,  by  hired 
labor  and  Government  plant. 

Prior  to  the  present  fiscal  year,  7,700  linear  feet  of  this  system, 
which  required  985  linear  feet  of  revetment  protection,  had  been 
completed.  ^ 

Longitudinal  extension  to  dike  346.8 :  Erosion  and  channel  changes 
necessitated  a  longitudinal  extension  to  form  jimction  with  the  head 
of  ithe  island.  The  work  began  May  12,  1919,  and  was  previously 
reported  as  about  50  per  cent  completed.  The  dike  extension  work, 
1,750  linear  feet  of  two-row  clump,  was  completed  December  20, 
1919,  at  a  field  cost  of  $45,913.54,  of  which  $25,474.40,  was  for  expen- 
ditures during  the  fiscal  year. 

Revetment :  This  revetment  has  head^  at  foot  of  the  longitudinal 
extension  of  dike  346.8  and  junction  with  the  protection  revetment 
across  the  head  of  the  island.  It  consists  of  2,250  linear  feet  of 
standard  and  concrete  paved  bank  revetment.  The  work  began 
April  19,  1919,  and  was  previously  reported  as  about  30  per  cent 
completed.  That  done  during  the  year  consists  of  1,075  feet  of  bank 
graaed,  1,245  feet  of  bank  paved  and  1,590  feet  of  mattress  in  place. 
The  work  is  about  94  per  cent  completed,  at  a  field  cost  of  $45,807.93, 
of  which  $29,688.84  was  for  expenditures  during  the  fiscal  year,  and 
has  been  suspended  pending  the  completion  of  more  urgent  work  at 
other  localities. 

Euphrase  Bend  {right  hank^  mile  233). — Ten  thousand  feet  of 
combined  willow  mattress  and  concrete  paving  revetment,  unfin- 
ished work  from  last  year,  by  hired  labor  and  Government  plant. 
The  work  began  July  24,  1918,  and  was  previously  reported  as 
about  25  per  cent  completed.  That  done  during  the  year  consists 
of  1,670  feet  of  bank  graded,  1,962  feet  of  bank  paved,  and  1,730  feet 
of  mattress  in  place.  The  work  is  about  38  per  cent  completed,  or 
3,830  linear  feet  in  place  at  a  field  cost  of  $93,042.17  to  date,  of  which 
$41,784.14  was  for  expenditures  during  the  nscal  year,  and  was  sus- 
pended October  81,  1919,  pending  the  completion  of  more  urgent 

^  Wbererer  In  this  report  expressions  like  '*  mile  878  "  appear,  the  flgare  is  the  number 
of  miles  above  the  month  of  tb»  river. 
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work  at  other  localities,  and  because  of  the  lack  of  funds  work  was 
not  resumed  in  1920. 

Lujms  Reach  {left  hank.  mUe  183). — ^Two  two-row  clump  dikes, 
in  all  1,660  linear  feet,  by  hired  labor  and  Government  plant.  The 
work  began  November  11,  1919,  and  was  soon  suspended  on  account 
of  winter  conditions.  The  work  was  resumed  May  24,  1920,  and 
that  done  during  the  year  consists  of  630  feet  of  dike  driven  in 
place,  640  feet  of  mattress,  and  482  feet  of  dike  braced  The  work 
IB  about  44  per  cent  completed  at  a  field  cost  of  $14,871.83  to  date. 
These  dikes  are  supplemental  to  those  built  in  1916  and  are  to  com- 
plete the  rectification  of  the  left  bank  at  this  locality. 

Staidey  Bend  {right  bank^  male  169), — Six  thousand  linear  feet 
of  standard  revetment  with  concrete  block  curtain,  unfinished  work 
from  last  year,  by  hired  labor  and  Government  plant.  The  work 
began  May  5,  1919,  and  was  previouslv  reported  as  about  5  per  cent 
completed.  The  work  was  completed  Amil  30, 1920,  at  a  field  cost  of 
$130,028.53,  or  $21.67  per  linear  foot.  The  expenditures  during  the 
fiscal  year  amounted-to  $116,992.71. 

Murray s  Bend  {right  hank^  mile  167), — Seventy-five  linear  feet 
of  three-row  clunap  pile  dike,  by  hired  labor  and  Government  plant. 
The  work  began  October  9,  1919,  and  was  completed  November  11, 
1919,  at  a  field  cost  of  $6,107.51,  which  incluQes  the  cost  of  170  linear 
feet  of  revetment  bank  protection.  This  dike  is  supplemental  to 
those  built  under  contract  in  1916,  and  is  to  complete  the  rectification 
of  the  right  bank  at  this  locality. 

I  shell  Send  {right  hank,,  mile  132) , — The  proposed  plan  for  rectifi- 
cation of  this  locality  provided  for  a  system  of  five  2-row  and  3-row 
clump  pile  dikes,  and  the  work  was  previously  reported  as  about  46 
per  cent  completed,  but  on  account  of  the  lack  of  funds  work  was  sus- 
pended, and  that  done  to  date  is  listed  as  completed  and  described  as 
foUows: 

A  system  of  four  2-row  and  3-row  clump  pile  dikes,  in  all  3,190 
linear  feet,  unfinished  work  from  last  year,  by  hired  labor  and  Gov- 
ernment plant.  The  work  began  October  14, 1918,  and  was  previously 
reported  as  2,355  feet  of  dike  in  place,  of  whicn  620  feet  was  losti 
during  the  high  water  of  June,  1919,  and  was  replaced.  That  done 
during  the  year  consists  of  160  feet  of  2-row  and  1,206  feet  of  3-row 
dike  driven  in  place,  679  feet  of  mattress  in  place,  and  1,355  feet  of 
dike  braced.  The  dikes  were  completed  as  follows :  Dike  132.8  (2-row 
clump,  470  feet,  and  3-row  clump,  105  feet),  675  linear  feet,  Sep- 
tember 26, 1919;  dike  132.3  (2-row  clump,  320  feet,  and  3-row  clump, 
450  feet),  770  linear  feet,  August  25,  1919;  dike  132.0  (single-pile 
dike),  485  linear  feet,  completed  June  14,  1919,  and  was  constructed 
to  close  a  small  chute;  dike  131.7  (2-row  dump,  50  feet,  and  3-row 
dump,  1,310  feet),  1.360  linear  feet,  September  20,  1919.  A  total 
of  3,190  linear  feet  of  dike  completed  September  26, 1919,  at  a  field 
cost  of  $90,687.06,  of  which  $38,396.17  was  for  expenditures  durinff 
the  fiscal  year.  This  system  of  dikes  was  built  to  prevent  a  cut-off 
and  to  rectify  the  right  bank  line  to  direct  the  channel  flow  into  the 
revetted  left  bank  of  St.  Aubert  Bend  bdow. 

Heckmann  Island  {left  hank,  mile  lU), —Closmg  dike,  1,000 
linear  feet  of  three-row  clump  pile  dike  for  closing  Boatwright 
Chute.    Work  was  suspended  on  the  construction  of  this  dike  May 
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30, 1917,  with  415  linear  feet  of  mattress  in  place,  at  a  field  cost  of 
$2,808.29  to  date. 

'Boeuf  Island  {left  hank^  mile  85). — One  two-row  clump  pile  dike, 
850  linear  feet.  (See  paragraph  for  work  in  cooperation  with  local 
interests.) 

Dundee  Reach  {mile  77). — Clump  pile  dikes.  A  system  of  three 
two-row  dikes  in  right  bank,  in  all  2,315  linear  feet.  The  work  was 
previously  reported  as  about  65  per  cent  completed  and  suspended 
pending  developments,  but  on  account  of  the  lack  of  funds  the  work 
done  to  date  is  listed  as  completed  with  lengths  and  at  a  field  cost  as 
reported  June  30,  1919. 

Kevetment :  Eleven  thousand  linear  feet  of  combined  willow  mat- 
tress and  concrete  paving  revetment  on  left  bank  by  hired  labor  and 
Government  plant.  The  work  began  August  1,  1919,  and  was  sus- 
pended December  6,  1919,  on  account  of  winter  conditions.  That 
done  consists  of  6,495  linear  feet  of  bank  graded,  5,932  feet  of  mat- 
tress in  place,  and  5,572  feet  of  bank  paved.  The  work  is  about  63 
per  cent  completed,  at  a  field  cost  of  $77,545.82  to  date.  On  account 
of  the  lack  of  funds  and  more  urgent  work  at  other  localities,  the  work 
was  not  resumed  in  March,  1920. 

Marthasville  Bend  {left  hank^  miles  76-7^). — ^The  modified  plan 
for  improvement  of  tMs  bend  provided  for  dike  and  revetment 
protection  along  the  left  bank  at  Millers  Island  (mile  76)  and 
revetment  along  the  left  bank  at  Watkins  Island  (mile  74),  un- 
finished work  from  last  year,  by  hired  labor  and  Government 
plant.  The  work  began  October  14,  1918,  and  was  previously  re- 
ported as  about  86  per  cent  completed,  after  which  the  lengths  were 
changed  to  fit  the  needs  of  protection.  The  revetment  was  com- 
pleted as  follows:  Millers  Island,  3,295  linear  feet,  September  30, 
1919,  at  a  field  cost  of  $37,760.41 ;  and  Watkins  Island,  1,665  linear 
feet,  August  29, 1919,  at  a  field  cost  of  $23,722.41.  In  all,  4,960  linear 
feet  of  revetment,  at  a  cost  of  $61,482.82,  of  which  $28,559.28  was  for 
expenditures  during  the  fiscal  year. 

relican  Bend  {Uft  hank^  mUe  13). — Eleven  thousand  seven  hun- 
dred and  fifty  feet  of  standard  revetment,  at  $0,435  per  foot  of 
anchor  piles,  $7.87  per  cord  of  willow  brush,  $19.84  per  cord  of 
cribbing  poles,  $0.46  per  block  for  placing  concrete  blocks,  $2,217 
per  cubic  yard  of  ballast  stone  for  mattress  work,  $0,542  per  cubic 
yard  of  grading,  $2,688  per  cubic  yard  of  paving  stone,  and  $2,778 
per  cubic  yard  of  spalls  for  bank  paving  (approximately  $15.05  per 
linear  foot  of  revetment) ;  unfinished  contract  from  last  year,  which 
has  been  extended  for  a  reasonable  time.  This  contract  is  dated 
June  12, 1918,  and  was  previously  reported  as  about  9  per  cent  com- 
pleted. That  done  dunng  the  year  consists  of  3,750  feet  of  bank 
graded,  2,957  feet  of  bank  paved,  8,780  feet  of  mattress,  342  anchor 
piles,  and  13,755  concrete  blocks  in  place.  The  work  is  about  40  per 
cent  completed,  at  a  field  cost  of  $70,254.49  to  date,  which  includes 
inspection  charges  and  the  cost  of  the  concrete  blocks  furnished  by 
the  Government  under  the  terms  of  the  contract.  Of  the  above 
amount,  $52,560.20  was  for  expenditures  during  the  fiscal  year. 

A  tabulated  statement  of  the  status  of  the  systematic  improvement 
follows : 
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Estimated  amount  of  work  done  and  to  he  done  under  present 
project. — It  is  estimated  that  under  present  conditions  upon  com- 
pletion of  the  present  project  there  will  be  in  place  along  the  river 
1L106,000  linear  feet  of  revetment  and  498,000  linear  feet  of  dike. 
These  amounts  may  be  further  divided  as  follows : 


Character. 

Linear         Per  cent 
feet.       ,    of  whole. 

Revetment: 

Amount  completed  by  United  States  prior  to  1910 

69,825                     6.3 

Amount  completed  by  United  States  since  li>lO 

338,913                  30.6 

Amount  completed  by  United  Rtatns 

408,738  !                 3(>.9 

Amount  completed  by  private  interests 

157,000  1                 14.3 

Total  amount  completed '  565,738  49.9 

Amount  under  construction  by  United  States. 19,868  !  1.7 

Total  amount  completed  and  under  construction  by  the  United  States j  428, 606  38. 8 

Total  amoimt  completed  and  imder  construction |  585, 806  |  53. 0 

Amount  to  be  completed  and  not  under  construction ,  520, 194  ,  47. 0 

Total 1,106,000  i  lOaO 


Dikes: 

Amount  completed  by  United  States  since  1910. 
Amount  completed  by  private  interests 

Total  amoi7  n  t  compl  eted 

Amount  under  construction  by  United  Sutes. . . 


Total  amount  completed  and  under  construction. . . , 
Amount  to  be  completed  and  not  under  construction. . 


Total. 


114,526  I  22.9 

1,000  .3 


115,526  23.1 

5, 712  1. 2 


121,238 
376,762 


24.3 
75.7 


498,000 


loao 


In  the  above  tabulation  lengths  only  are  listed  which  have  and 
will  have  a  beneficial  effect  upon  the  permanent  improvement  of  the 
river  for  navigation.  Dike  work  prior  to  1910,  except  that  con- 
structed by  the  Missouri  Eiver  Commission,  was  almost  entirely  for 
local  land  protection. 

MAINTENANCE  AND  REPAIRS. 

All  maintenance  and  repair  work  was  done  by  hired  labor  and 
Government  plant. 

It  is  to  be  noted  that  the  larger  items  of  repair  are  iri  the  locality 
of  the  cut-offs  of  1915;  the  major  part  of  which  are  on  the  section 
of  the  river  between  miles  391  and  341,  and  it  is  believed  this  is 
due  in  a  large  part  to  the  effects  of  the  1915  cut-off  at  Napoleon 
Bend  (mile  340) ,  which  has  materially  increased  the  slope  in  this 
locality,  and  in  part  to  the  fact  that  some  of  the  bends  are  quite 
sharp. 

Wayn£  City  Bend  {right  hank^  mile  376). — Four  thousand  feet  of 
standard  revetment  repair  by  2,500  feet  oi  new  work  and  1,500  feet 
of  breaks  filled  with  fascines  and  repaved.  The  work  began  Septem- 
ber 25,  1918,  and  was  suspended  March  31, 1919,  on  account  of  more 
urgent  work  elsewhere.  No  work  done  during  the  year.  The  work 
is  about  21  per  cent  completed  at  a  field  cost  of  $25,679.93  to  date. 

Bltce  Milts  Bend  {right  hank^  m/ile  371). — Two  thousand  five  hun- 
dred feet  of  standard  revetment  repair  by  new  work.  The  work 
began  November  16, 1917,  and  has  been  suspended  on  account  of  more 
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urgent  work  in  other  localities.  Xo  work  done  during  the  year. 
The  work  is  about  13  per  cent  completed  at  a  field  cost  of  $13,120.90 
to  date. 

Jacksons  Bend  {right  bank,  mile  367). — Three  thousand  eight  hun- 
dred and  fifteen  feet  of  standard  revetment  repair  by  2,000  feet  of 
new  work  and  1,815  feet  of  repaving  and  mattress  reballasted  above 
water  line;  unfinished  work  from  last  year.  The  work  began  Au- 
gust 9,  1917,  and  was  completed  January  29,  1920,  at  a  field  cost  of 
$30,518.71,  of  which  $2,115.34,  was  expended  during  the  fiscal  year. 

Missouri  City  Bend  {left  hank^  niUe  361). — Four  thousand  feet  of 
standard  revetment  repairs,  unfinished  work  from  last  year.  This 
"work  began  April  4,  1918,  was  suspended  May  30, 1918,  and  resumed 
March  1,  1920,  and  is  about  50  per  cent  completed  at  a*  field  cost  of 
$41,593.99  to  date,  of  which  $38,972.57  was  for  expenditures  during 
the  fiscal  vear. 

Little  alue  Bend  {ri^kt  hanl\  juile  307). — ^One  thousand  five  hun- 
dred feet  of  standard  revetment  repair.  The  work  began  October 
14,  1918,  and  was  suspended  December  9,  1918,  on  account  of  winter 
conditions  and  was  previously  reported  as  about  20  per  cent  com- 
pleted. The  repairs  were  not  resumed  during  the  fiscal  year  1919  on 
account  of  more  urgent  work  at  other  localities.  During  the  March, 
1920,  rise  eddy  action  cut  a  bight  into  the  unprotected  bank  from  50 
to  75  feet  by  700  feet  long.  To  break  up  the  eddy  4  short  spur  dikes 
with  root  fills  were  built  during  April  and  May,  1920.  The  work  is 
about  25  per  cent  completed  at  a  field  cost  of  $8,914.13  to  date,  of 
which  $2443.91  was  for  expenditures  during  the  fiscal  year. 

Fishing  River  Bend  {left  hank^  mile  346). — Four  of  the  dikes  of 
the  clump-pile  system,  at  this  locality,  were  broken  at  the  outer  end 
and  breached  during  the  ice  break  up  of  February,  1919.  The  work 
of  repair  began  February  7,  1919,  and  was  previously  reported  as 
about  45  per  c  ent  completed,  unfinished  work  from  last  year.  The 
dikes  were  repaired  in  lengths  and  completed  as  follows :  Dike  347.1 
(5-row  clumps),  185  linear  feet.  May  22,  1919;  dike  346.8  (3-row 
clumps),  330  linear  feet,  September  30, 1919;  dike  346.4  (3-row  clump 
closing  dike) ,  590  linear  feet,  October  28, 1919 ;  and  dike  345.8  (3-row 
clumps),  465  linear  feet,  completed  June  4,  1919.  A  total  of  1,570 
linear  feet  at  a  field  cost  of  $66,237.69,  of  which  $32,418.20  was 
for  expenditures  during  the  fiscal  year. 

Second  break  at  dike  345.8 :  After  completion,  June  4,  1919,  of  the 
repairs  to  this  dike,  it  was  breached  by  the  June  rise,  and  200  linear 
feet  of  mattress  was  made  at  a  field  cost  of  $1,343.70  and  the  work 
suspended  on  account  of  sand-bar  fill. 

pfapoleon  Bend  {right  hank^  mile  341). — ^Four  thousand  five  hun- 
dred feet  of  standard  revetment  repair,  about  half  of  which  is  re- 
placement by  new  work;  unfinished  work  from  last  year.  The  work 
was  resumed  August  15,  1919,  and  suspended  on  account  of  high 
water  April  16,  1920,  with  2,219  feet  of  bank  graded,  2,382  feet  of 
bank  paved,  4,494  feet  of  mattress  woven  and  sunk,  8,210  blocks 
placed,  and  383  anchor  piles  driven.  The  w^ork  is  about  85  per  cent 
completed,  at  a  field  cost  of  $85,872.03  to  date,  of  which  $45,142.44 
was  expended  during  fiscal  year. 

Saline  City  Bend  {ric/ht  bank^  mile  227) . — One  thousand  five  hun- 
dred linear  feet  of  repairs  to  standard  revetment  were  begun  Septem- 
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ber  26,  1919,  and  suspended  November  29,  1919,  with  about  20  per 
cent  of  the  work  completed.  The  repairs  consisted  of  one  row  of 
single  piles  driven  along  the  toe  of  slope,  a  narrow  mattress  woven 
around  these  piles,  and  the  slope  faired  out  with  fascines  and  re- 
paved.     The  cost  of  the  work  to  date  is  $5,839.46. 

Saline  City  Bend  Cut-off  {right  bank,  mile  226). — The  closing  dike 
at  the  upper  end  of  the  chute  had  been  flanked  by  high  water  of 
June,  1919,  for  a  distance  of  350  linear  feet  at  the  island  end.  Re- 
pairs started  September  26,  1919,  and  were  completed  November  20, 
1919,  by  the  construction  of  350  feet  of  two-row  clump  dike,  with 
brush  root  and  heavily  paved  bank  protection.  Cost  of  work  was 
$11,095.32. 

Plow  Boy  Bend  {right  hank,  mile  180) . — Two  hundred  linear  feet 
of  standard  revetment  repairs.  Work  began  October  16,  1919,  and 
was  completed  November  11, 1919.  Work  consisted  of  regrading  and 
paving  200  linear  feet  of  bank,  at  a  field  cost  of  $1,856.22. 

Burlington  Bend  {left  hank,  mile  161.) — One  hundred  linear  feet 
of  standard  revetment  repair  begun  November  28,  1919,  and  com- 
pleted November  29, 1919,  at  a  field  cost  of  $533.37. 

Stanley  Bend  {right  hank  mile  159), — To  stop  severe  scour  around 
the  tee  end  of  the  dike,  106  cubic  yards  of  stone  were  thrown  in 
around  the  head  of  the  dike.  Work  was  done  July  9,  1919,  at  a  field 
cost  of  $195.60. 

Murray  Bend  {right  hank,  mile  157), — Three  hundred  and  nine 
feet  of  clump  dike  as  repair  to  a  standard  three-row  dike.  The  high 
water  of  1917  flanked  dike  1,  mile  157.4,  a  three- row  pile  dike  con- 
structed by  contract  in  1916.  Repairs  started  March  22,  1920,  and 
were  completed  May  19, 1920.  The  repairs  consisted  of  bank  protec- 
tion and  shore  fence,  60  linear  feet  of  three-row,  211  feet  of  two-row, 
and  38  feet  of  one-row  clump  dike ;  in  all,  309  linear  feet  of  dike,  at 
a  field  cost  of  $9,633.57. 

St.  Auhert  Bend  {left  hank,  mile  130), — One  thousand  and  fifty 
linear  feet  of  standard  revetment  repairs.  Work  began  September 
25,  1919,  and  was  completed  October  6,  1919,  at  a  field  cost  of 
$3,799.40.^ 

Chamois  Bend  {right  hank,  m^ile  126). — Three  thousand  four  hun- 
dred linear  feet  of  standard  revetment  repair.  Work  began  August 
1, 1919,  and  was  completed  March  6, 1920,  at  a  field  cost  of  $17,686.67. 
The  repairs  consisted  of  filling  breaks  along  toe  of  slope  with  brush 
and  rock  and  repaving  over  the  fills. 

Heckmann  Island  {left  hank,  mile  Hi). — Six  hundred  linear  feet 
of  clump-dike  repair  and  590  feet  of  standard  revetment,  as  follows : 

Dike  114.7:  The  high  water  of  June,  1919,  destroyed  the  outer  end 
of  this  dike,  and  to  protect  the  system  below  it  was  necessary  to 
extend  ajid  reinforce  the  dike  with  about  600  linear  feet  of  two-row 
and  three-row  clump  dike.  Work  began  October  7,  1919,  and  was 
suspended  December  3,  1919,  with  440  feet  of  dike  in  place.  The 
repair  is  about  85  per  cent  completed,  at  a  field  cost  ot  $13,711.50 
to  date. 

Dike  114.2:  High  water  during  July,  1919,  again  flanked  the  shore 
end  of  this  dike  and  broke  out  about  75  feet  of  the  repair  dike  driven 
in  June  of  the  previous  year.  The  bank  was  protected  with  three 
brush  and  rock  headers  and  590  linear  feet  of  standard  revetment 
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with  piling  driven  along  the  toe  of  the  paving.  The  work  was  begun 
August  1, 1919,  and  was  completed  November  15, 1919,  at  a  field  cost 
of  $6,087.56. 

Strauhs  Bend  {right  hank,  mile  112), — One  thousand  linear  feet  of 
standard  revetment  repair.  Work  began  November  18, 1919,  and  con- 
sisted of  making  a  brush  and  rock  fill  and  paving  bank.  The  work 
was  suspended  December  6, 1919,  at  which  time  the  repair  was  about 
90  per  cent  completed  at  a  field  cost  of  $3,643.39  to  date. 

Bates  Island  Bend  {l^ft  hank^  mile  100). — ^The  two  standard  dikes 
in  this  locality  were  rescreened  wherfe  necessary ;  in  all  900  linear  feet. 
The  work  began  September  17  and  was  completed  September  23, 
1919,  at  a  field  cost  of  $302.90. 

Bates  Island  Bend  {right  hank^  mile  97) . — Four  thousand  nine  hun- 
dred and  sixty-five  feet  of  concrete  revetment  repair  by  repaving  ex- 
posed mattress  and  brush  and  stone  fills;  unfinished  repairs  from 
last  year.  The  work  began  December  6, 1918,  and  w^as  previously  re- 
ported as  about  55  per  cent  completed,  or  1,015  linear  feet  in  place. 
The  work  was  resumed  October  17, 1919,  and  was  completed  January 
2,  1920,  at  a  field  cost  of  $4,295.35,  of  which  $3,724.66  was  for  ex- 
penditures during  the  fiscal  year. 

Pinckney  Bend  {left  hank.  mUe  SO), — Three  thousand  eight  hun- 
dred and  twenty-five  linear  leet  of  standard  revetment  repair.  The 
work  began  November  29,  1919,  and  consisted  of  repairing  small 
breaks  along  water's  edge  with  brush  and  rock  fills  and  repaving  bank. 
The  work  was  suspended  December  3,  1919,  at  which  time  450  linear 
feet  was  repaired  complete.  The  work  was  resumed  May  18,  1920, 
and  consisted  of  grading  and  paving  3.375  linear  feet  of  bank.  The 
work  was  completed  June  2, 1920,  jit  a  field  cost  of  ^5,254.23. 

Dundee  Reach  {left  hank^  inile  77), — One  hundred  and  eighty  feet 
of  concrete  revetment  repair.  The  work  began  May  14  and  was^  com- 
pleted May  17, 1920,  and  consisted  of  repairing  small  breaks  in  revet- 
ment with  concrete  at  a  field  cost  of  $627.33. 

Martha^ville  Bend  {left  hank,  mile  76), — Repairs  to  dike  at  head 
of  Millers  Island.  This  dike  was  repaired  twice  during  the  fiscal  year. 
The  first  work  was  done  on  July  8,  9,  and  11,  1919,  and  consisted  of 
driving  and  bracing  60  linear  feet  of  two-row  single-pile  dike  to  rein- 
force end  of  old  dike  at  a  field  cost  of  $328.12.  In  April,  1920,  a  break 
in  the  old  dike  was  repaired  by  driving  and  bracing  115  linear  feet 
of  two-row  clump  dike.  The  work  began  April  5  and  completed  April 
15, 1920,  at  a  field  cost  of  $2,491.85,  a  total  of  175  linear  feet  of  dike 
repairs  at  a  field  cost  of  $2,819.97. 

Marthasville  Bend  {left  hank,  mile  76), — Repairs  to  concrete  revet- 
ment on  Millers  Island.  Work  began  April  5,  1920,  and  consisted  of 
repairing  breaks  in  the  concrete  paving ;  in  all  130  linear  feet.  To 
break  up  eddy  action  at  lower  end  of  revetment  265  linear  feet  of  new 
mattress  was  woven  and  ballasted  and  250  feet  of  single  pile  dike  was 
driven  and  braced  along  toe  of  shore.  A  brush  and  rock  header  was 
built  at  each  end  of  the  dike.  The  repairs  are  about  98  per  cent  com- 
pleted at  a  field  cost  of  $4,678.10  to  date. 

MarthasvUle  Bend  {left  hank,  mile  7Ji) , — Repairs  to  concrete  revet- 
ment on  Watkins  Island.  Unfinished  work  from  last  year.  The  mis- 
cellaneous repairs  along  north  and  south  side  of  the  island  were  pre- 
viously reported  as  about  90  per  cent  completed.   The  high  water  dur- 
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ing  June,  1919,  destroyed  and  damaged  a  large  part  of  these  repairs. 
During  the  fiscal  year  the  revetment  was  repaired  twice.  The  first 
break  of  530  was  completed  August  1,  1919,  and  consisted  of  entire 
replacement  of  mattress  and  paving ;  the  second  break  of  663  feet  was 
completed  November  26,  1919,  and  consisted  of  driving  a  single  row 
of  piles  along  water's  edge  and  filling  in  with  brush  and  stone  to  fair 
out  the  slope. 

In  addition  to  the  above  repairs  to  the  revetment,  and  to  prevent 
further  erosion  of  the  north  side  of  the  island,  the  bank  was  pro- 
tected by  402  linear  feet  of  mattress  completed  in  place  during  July 
and  August,  1919.  Further  protection  work  on  the  north  side  of  the 
island  began  April  24, 1920,  and  was  completed  May  12, 1920,  and  con- 
sists of  500  linear  feet  of  mattress  in  place,  1,020  linear  feet  of  single 
row  piles  driven  along  water's  edge  and  braced  with  9  brush  and  stone 
root  fills  at  regular  intervals. 

The  revetment  repairs  remaining  in  place  amount  to  1,193  linear 
feet  at  a  field  cost  of  $38,310.03,  of  which  $18,257.77  was  for  ex- 
penditures during  the  fiscal  year,  and  includes  the  cost  of  the  protec- 
tion work. 

Upper  St,  Charles  Reach  {right  hanky  mile  SO). — ^The  two  stand- 
ard dikes  in  this  locality  were  rescreened  where  necessary;  in  all  1,350 
linear  feet.  The  work  began  September  26  and  was* completed  Octo- 
ber 1, 1919,  at  a  field  cost  of  $213.03. 

St,  Charles  Bend  {left  bank^  mile  28). — Five  hundred  and  eighty 
feet  of  standard  revetment  repair.  Work  began  October  2, 1919^  and 
consists  of  repaving  220  linear  feet  of  bank  and  making  360  linear 
feet  of  stone  and  brush  fills.  The  work  was  completed  November  28, 
1919,  at  a  field  cost  of  $3,553.60,  of  which  the  Cul-de-sac  levee  district 
contributed  $240.66. 

Mullanphy  Bend  {left  hank^  mile  22). — Seventy  linear  feet  of 
standard  dike  in  this  locality  was  rescreened  October  17  and  18, 1919, 
at  a  field  cost  of  $62.07. 

Pelican  Bend  {left  bank^  mile  13), — Nine  hundred  linear  feet  of 
standard  revetment  repair  at  the  junction  of  the  new  revetment  with 
the  old  revetment  built  previous  to  1910.  The  work  began  December 
15,  1919,  and  consisted  of  weaving  900  linear  feet  of  mattress  and 
ballasting  same  with  concrete  blocks  and  stone  and  repaving  230 
linear  feet  of  bank.  The  work  is  about  95  per  cent  completed,  at  a 
field  cost  of  $5,390.72  to  date. 

A  tabular  statement  of  the  status  of  the  work  of  maintenance  and 
repair  is  as  follows : 
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SNAGGING. 


jSnaff  boat  "  Missouri.^^ — Capt.  John  S.  Campbell,  master.  At  the 
beginning  of  the  fiscal  year  the  boat  was  at  St.  John  Chute  (mile 
74),  pulling  piles  from  obstructing  dikes.  She  cleared  upstream 
July  18  on  snagging  operations,  and  arrived  at  Kansas  City  Sep- 
teniDer  5.  On  her  down  trip,  leaving  Kansas  City  September  10,  she 
encountered  most  unusual  channel  conditions  between  Kansas  City 
and  Napoleon  (mile  342) ,  taking  three  and  one-half  days  to  spar  over 
a  bar  on  the  crossing  just  above  the  latter  place,  where  she  arrived 
September  20.  and  arrived  at  St.  Louis  September  26.  The  boat 
cleared  from  St.  Louis  September  29,  and  on  reaching  the  mouth  of 
the  river  resumed  snag^ng  operations  and  continued  to  November  15. 
on  which  date  she  arrived  at  Napoleon  (mile  342).  On  account  oi 
the  uncertainty  of  fuel  delivery  and  the  near  approach  of  winter, 
the  boat  cleared  on  down  trip  November  18,  with  the  district  en- 
gineer aboard  for  inspection,  and  arrived  at  Glasgow  the  next  day, 
where  she  was  detained  six  days  awaiting  delivery  of  coal.  Leav)- 
ing  Glasgow  November  26,  she  arrived  at  Srasconade  boat  yard  (mile 
110)  November  29,  where  she  was  laid  up  for  the  winter  and  for 
minor  repairs  to  machinery. 

On  account  of  high  water  and  delay  in  completion  of  repairs,  she 
was  not  put  in  commission  until  April  14,  1920,  on  which  date  she 
cleared  lor  upstream  snagging^  operations,  and  arrived  at  Kansas 
City  May  12.  On  her  down  trip,  leaving  Kansas  City  May  18,  she 
was  used  by  the  district  engineer  and  assistants  for  inspection  serv- 
ices and  arrived  at  St.  Louis  May  22.  She  cleared  from  St.  Louis 
May  26  and  arrived  at  Gasconade  boat  yard  June  4,  where  she  re- 
mamed  until  the  end  of  the  year,  undergoing  necessary  repairs  to 
hull  and  machinery  and  awaiting  the  subsidence  of  high  water. 

No  work  was  done  during  the  year  for  the  Lighthouse  Service. 
The  work  accomplished  was  as  follows :  Nine  hundred  and  ninety- 
five  snags;  82  drift  heaps  and  1  wreck  (barge  hull)  removed  from 
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the  channel,  at  a  cost  of  $31.09  per  obstruction;  225  trees  felled  and 
7  projecting  logs  cut  from  caving  banks,  and  457  piles  removed  from 
dikes  obstructing  the  channel;  1,060  miles  of  river  worked  over  and 
2,183  miles  run.   In  commission  204  days. 

Expenses, 

Labor  and  services $24, 939.  82 

Travel  of  employees 457.  57 

Subsistence  stores 6,  824.  89 

Repairs  and  boat  suppUes 4, 860. 06 

Fuel 0,  351.  08 

Equipment  (property) 1,611.  74 

48,  045. 16 
Less  credit  for  serviceable  piles 323. 60 

Total 47,  721.  56 

PLANT  AND  BOAT  TABD. 

Purchase  of  plant, — Under  approved  authority  purchases  of  plant 
from  private  parties  were  made  as  follows:  Towboat  Ashby  Jvo.  Sj 
October  24, 1918,  at  a  cost  of  $2,000,  and  grader  No.  2,  May  19,  1919, 
at  a  cost  of  $4,500;  both  pieces  of  plant  with  equipment  complete. 

New  plant  and  repairs  hy  hired  labor, — The  construction  of  new 
plant  and  repairs  to  old  plant  was  under  the  local  charge  of  Assist- 
ant Engineer  A.  O.  Bowse. 

Skiffs. — As  needed  during  the  year,  three  20-foot  and  two  16-foot 
wooden  skiffs  were  completed  at  a  cost  of  $216.50. 

Pontoons, — One  calkmg  flat  or  pontoon  was  constructed  at  a  cost 
of  $134.31. 

Miscellaneous  construction. — ^During  the  year  two  ice  boxes  and 
three  tool  boxes,  one  hydraulic  press,  and  one  drafting  table  were 
constructed,  at  a  cost  of  $941.03. 

REPAIRS  TO  PLANT. 

Snag  boat  '' Missou7^i.'^ — Installed  new  mud  drum;  scaled  boilers 
and  repaired  furnace  walls;  reset  boiler  stands;  overhauled  and  re- 
paired boiler  feed  pumps  and  port  condenser;  installed  feed  water 
heater  on  right  side  and  new  outside  bearing  and  quarter  brasses  for 
right  wheel  shaft ;  rebuilt  both  paddle  wheels ;  replaced  bearing  log 
on  capstan  engine;  replaced  one  kevel  and  two  feeder  stanchions; 
overhauled  and  repaired  tackle  blocks  and  made  minor  repairs  to 
plumbing  and  steam  pipes,  at  a  cost  of  $3,237.64. 

Snaff  boat  '^McPherson.^^ — Eepaired  paddle  wheel  and  one  rudder; 
overhauled  and  repaired  circulating  and  boiler  feed  pumps,  furnaces, 
hot  well,  Snowden  heaters,  boiler  gauges  and  gauge  cocks,  heating 
system,  steering  engine  and  electric  light  plant;  cleaned  and  scaled 
boilers ;  renewed  slide  brasses  on  main  engines  and  ground  valves  of 
high-pressure  engines ;  covered  exposed  surface  of  boiler  with  insulat- 
ing material ;  painted  hull  to  water  line ;  and  repaired  boat  davit  and 
tackle,  at  a  cost  of  $2^90.94. 

Towboat  "  Daniel  Boone?^ — ^Replaced  burnt  boiler  plate  with  new 
one  J  repaired  hole  on  right  side  of  bow  above  the  water  line;  relined 
engmes;  installed  two  steel  channel  beams  to  support  cabin  over 
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boiler ;  laid  new  floor  in  pilot  house ;  overhauled  and  repaired  capstan 
engines  and  paddle  wheel ;  renewed  kevels  where  necessary ;  painted 
interior  of  cabin  and  minor  repairs  to  cabin  stanchions,  steam-  piping, 
and  deck,  at  a  cost  of  $1,680.27. 

Towhoat  "  George  O,  Keith.^ — ^The  boat  was  twice  pulled  out  on 
the  ways  during  the  year.  First,  on  August  11,  1919,  at  which  time 
repairs  were  made  as  follows :  Renewed  4  kevels  and  75  feet  of  nosing ; 
calked  hull  where  necessary;  repaired  fajjtail  and  installed  chains  to 
support  fantail;  repaired  tiller  arms,  coal  bunkers,  and  main  hog 
chain  fastenings;  built  one  new  rudder  and  repaired  the  other;  in- 
stalled new  valve  and  cylinder  rings  in  main  engines;  installed  two 
steel  channel  beams  to  support  deck  over  boiler;  raised  wheel  and 
dressed  crank  pins  and  brasses;  overhauled  and  repaired  capstan 
engine;  made  minor  repairs  to  feed  water  pump  ana  miscellaneous 
piping;  launched  boat  August  20 ;  lined  engines,  set  valves,  and  tested 
machinery.  Above  repairs  were  completed  August  23, 1919,  at  a  cost 
of  $1,375.99.  On  May  10, 1920,  the  boat  was  again  pulled  out  on  wavs 
and  repairs  made  as  follows:  Renewed  14  rake  and  1  side  plank; 
built  new  fantail,  new  cylinder  timbers  and  new  paddle  wheel;  reset 
short  timbers;  straightened  wheel  shaft  and  put  new  wrist  pins  on 
cranks;  repaired  deck  around  engine  timbers;  replaced  brick  in 
furnace  and  recovered  boiler;  calked  top  sides,  rakes,  and  all  new 
work  and  painted  sides  and  rakes  of  hull  two  coats ;  repaired  splash 
bulkhead;  rebolted  side  plank  and  inside  streaks;  set  up  keys  in  bulk- 
head ;  launched  boat  June  10, 1920 ;  lined  engines,  set  valves,  and  tested 
machinery.  Repairs  were  completed  June  26,  1920,  at  a  cost  of 
$2,787.68.    Total  cost  of  repairs  during  the  year,  $4,163,67. 

Towhoat  ^'Ashhy  No.  2^ — The  boat  was  pulled  out  on  ways  and 
repairs  made  as  follows:  Made  and  installed  new  engine  timbers, 
head  blocks  and  towing  bitts,  ash  pan,  bed  plates  for  main  engines, 
wheel  shaft,  and  pillow  blocks;  rebuilt  fantail  and  paddle  wheel; 
scaled  boilers  and  renewed  man-hole  gaskets ;  welded  lug  on  engine 
cylinder;  repaired  stacks;  fitted  crank-pin  brasses;  repaired  cam 
yokes;  repaired  and  renewed  syphons  and  miscellaneous  valves  and 
piping  in  hull;  repaired  capstan  engine  boiler  breeching  and  casing; 
injector,  feed-water  pump,  deck  pump,  and  nosing;  repaired  deck 
under  boilers;  calked  hull  and  deck:  painted  sides  and  rakes  of  hull; 
launched  boat  March  24,  1920.  Put  on  new  roof,  repaired  heater 
coil,  lined  engines,  painted  smokestacks  and  piping  and  painted  all 
woodwork  of  interior  and  exterior  of  cabin.     Total  cost,  $2,154.65. 

Towhoat  "  Gasconade?'* — Rebuilt  paddle  wheel ;  overhauled  and 
repaired  engine;  made  and  installed  new  clutch;  repaired  rudders, 
wheel  bearings  deck  and  guard,  and  miscellaneous  machinery  at  a 
cost  of  $562.76. 

Survey  hoat  "  KatJierine.'*^ — On  the  night  of  July  13, 1919,  the  boat 
sprung  a  leak  and  sank  in  about  12  feet  of  water.  She  was  raised, 
towed  to  ways,  and  pulled  out.  The  knuckle  at  rake  was  repaired ; 
bottom  of  chain  box  renewed;  hull  calked  where  necessary;  guard 
repaired  and  nosing  renewed ;  new  kevels  were  installed ;  machinery 
cleaned  and  overhauled  and  minor  repairs  were  made  to  wheel,  deck, 
cabin  railing,  furniture,  range,  and  water  piping.  These  repairs 
were  completed  July  22,  1919.  At  intervals  during  the  year  repairs 
were  made  as  follows:  Kepaired  roof  and  plank  sheer;  overhauled 
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and  repaired  engines  and  'lutch;  repaired  paddle  wheel;  built  and 
installed  one  new  rudder;  repaired  nosing  and  dock;  built  two  coal 
boxes ;  hung  fenders  and  life  line  and  made  miscellaneous  repairs  to 
plumbing  at  a  cost  of  $996.54. 

Motor  launches, — The  engines  were  overhauled;  new  shafting  in- 
stalled; gas  tanks  repaired;  rudders  and  propellers  renewed;  new 
bearing  poured  where  necessary;  the  hulls  were  repaired,  calked, 
and  painted,  and  minor  miscellaneous  repairs  were  made.  The  costs 
were  as  follows:  Charette.  $393.52;  Bonhomine^  $84.55;  Hurricane^ 
$77.17;  Moniteau^  $45.20;  Moreau^  $80;  Niobrara^  $190.81;  Nodaway^ 
$227.73 ;  Wal^nda,  $260.26. 

Motor  launch  "  Chai^on.'*^ — Built  new  hull  complete  at  a  cost  of 
$183.76. 

Motor  launch  ''^  Bonne  Fevimey — Laid  down  lines,  made  molds, 
and  bent  to  shape  steel  frames ;  beveled  frames ;  shaped  and  beveled 
inside  streaks;  bored  holes  in  inside  frames  for  harpin  and  knuckle 
streak.  The  repairs  are  about  40  per  cent  completed,  at  a  cost  of 
$238.12  to  date. 

Gravel  dredge  {grader  ^^No.  /"). — Old  boiler  removed  for  re- 
newal ;  painted  old  boiler  and  cleaned  machinery  at  a  cost  of  $179.21. 

Grader  "  IV -EP?'^ — Pulled  out  on  ways  and  repairs  were  made  as 
follows :  Replaced  bad  planks  in  sides ;  rebuilt  both  rakes ;  installed 
new  head  blocks;  replaced  5  timber  heads;  replaced  7  deck  beams 
and  all  bad  deck  plank;  made  minor  repairs  to  gunwales; 
strengthened  longitudinal  bulkheads  with  deck  and  bottom  stringers 
and  new  stanchions ;  repaired  cabin  and  coal  bunkers ;  calked  bottom, 
sides,  rakes,  and  docks ;  installed  62  new  boiler  tubes,  renewed  tiling 
over  combustion  chamber;  overhauled  valves  and  renewed  liner  in 
circulating  pumps;  repaired  boiler  feed  pump,  capstan  engine,  and 
syphons ;  installed  new  throttle  valve  on  main  pump ;  painted  smoke- 
stack and  machinery;  renewed  strainers  on  suction  pipes;  replaced 
defective  pipes  and  painted  cabin  at  a  cost  of  $1,946.13. 

Pile  drivers  Nos.  1,  3,  4,  7Y,  9,  10, 11,  25,  and  551  were  repaired  as 
follows : 

No,  1, — Repaired  water  column,  hoist,  boiler  feed  pump,  capstan 
engine  and  chocks,  and  covered  top  of  boiler  with  insulating  material 
at  a  cost  of  $151.99. 

No,  3, — Pulled  out  on  ways.  Removed  two  broken  rake  plank; 
calked  rakes,  sides,  bottom,  and  deck ;  repaired  hoisting-engine  bed  and 
reassembled  hoist;  rebuilt  stern  capstan  engine  bed  and  repaired 
capstan  engine  and  pile  hammer;  installed  new  boiler  feed  pump; 
replaced  defective  piping  and  repaired  stacks  at  a  cost  of  $953.46. 

No.  4- — Repairea  steam  hammer,  capstan  engines,  and  boiler  feed 
pimip ;  painted  smokestack  and  made  minor  repairs  to  leads  at  a  cost 
of  $198.72. 

No,  7Y. — Pulled  out  on  ways ;  renewed  50  per  cent  of  timber  in  both 
sides ;  renewed  head  block,  rake  pieces  and  planking  of  after  rake, 
top  timbers,  top  timber  braces,  floor  beams,  and  timber  heads;  re- 
paired bulkheads  and  renewed  stanchions  where  necessary ;  repaired 
chocks ;  cut  off  ends  of  deck  beams  and  replaced  same  with  new ;  re- 

E aired  deck;  calked  bottom,  sides,  rakes,  and  deck;  installed  new 
oiler  feed  pump  and  piping  to  water  heater ;  installed  siphon  in  hull : 
overhauled  capstan  engine ;  renewed  24  flues  in  boiler ;  reground  and 
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packed  miscellaneous  valves;  replaced  defective  piping;  renewed  i 
brace  in  leads  and  made  minor  repairs  to  cabin  at  a  cost  of  $1,406.89. 
No.  9, — Made  minor  miscellaneous  repairs  at  a  cost  of  $12.11. 
No,  10, — Placed  new  guy  wires  on  smokestacks;  refastened  bitts 
and  made  miscellaneous  repairs  to  hoist  at  a  cost  of  $19.40. 

No.  11. — Painted  boiler;  repaired  lead  brace,  boiler  feed  pump,  and 
made  minor  repairs  to  furnace  at  a  cost  of  $90.51. 

No.  26, — ^Painted  smokestack  and  breeching;  and  made  minor  re- 
pairs to  hoisting  engine  at  a  cost  of  $44.61. 

No.  561. — Painted  boiler  and  smokestack  and  made  minor  repairs  to 
feed- water  piping  at  a  cost  of  $74.48. 

LaTid  pUe  driver. — Overhauled  and  repaired  hoisting  engine ;  re- 
newed brasses  and  made  minor  repairs  to  leads  at  a  cost  of  $73.74. 
Quarter  boats  Nos.  2, 3, 5, 6, 7, 8,  and  C  were  repaired  at  follows : 
No.  2. — Repaired  stovepipes,  ice  box,  deck  pump,  and  piping ;  and 
made  minor  repairs  to  cabin  decking  and  stanchions  and  replaced 
nosing  at  a  cost  of  $102.53. 

No.  3, — Repaired  doors,  windows,  water  piping,  range,  and  deck 
pump;  calked  1  side  and  1  rake  above  water  line  at  a  cost  of  $108.29. 

No.  6. — Repaired  doors,  shelves,  smokestacks,  piping,  and  deck 
pump ;  painted  smokestacks,  at  a  cost  of  $112.24. 

No8. 5, 7,  and  8. — Repaired  doors  and  windows  at  a  cost  of  $32.26. 
C. — Repaired  deck  pump,  ice  box,  capstan,  hot-water  tank,  smoke- 
stacks, and  water  piping;  repaired  and  installed  screen  doors  and  . 
windows  and  replaced  life  line  at  a  cost  of  $167.66. 

Temporary  dredge, — Installed  on  barge  111-S,  Made  and  installed 
new  boiler  breeching,  painted  stacks,  breeching,  and  boiler;  bored 
auxiliary  valve  cylinder  of  engine ;  made  and  installed  new  auxiliary 
valve  and  piston  stuffing  box;  renewed  suction  pipe  and  installed  1 
boiler  tube  at  a  cost  of  $193.85. 

Concrete  mixing  plant. — Installed  on  mattress  barge  No.  H.  Re- 
paired steam  piping,  pump,  boilers,  hoisting  engine,  and  tackle  block ; 
renewed  one  stiff  leg;  built  new  cement  shed ;  installed  new  gears,  and 
run  new  bearings  on  mixer  at  a  cost  of  $363.84. 

Mattress  barges  Nos,  1^  3^  4^  6^  7,  P,  10^  and  IJ^  were  repaired  as 
follows : 

No,  1, — Calked  both  sides  and  both  rakes  above  water  line,  at  a 
cost  of  $62.39. 

No.  3, — Pulled  out  on  ways;  sheeted  deck  and  both  rakes;  scab 
patched  sides  where  necessarv  and  calked  bottom,  sides,  and  rakes, 
at  a  cost  of  $778.34. 

No8,  4,  5,  7,  P,  and  10, — Cleaned  refuse  from  hulls  and  made  mis- 
cellaneous minor  repairs,  at  a  cost  of  $157.47. 

No.  11^. — Pulled  out  on  ways;  renewed  deck  plank  where  neces- 
sary; repaired  rakes;  installed  steel  plates  along  side  knuckle  of 
hull,  and  calked  bottom,  sides,  rakes,  and  deck,  at  a  cost  of  $511.06. 

Material  &ar<7^5.— Wooden-hull  barges  Nos,  lJf2,,  IJfB^  11^7^  163^  165^ 
156, 162, 168,  m,  165, 172,  605,  609,  613,  6U,  615,  and  618  were  re- 
paired by  clearing  refuse  from  hulls,  making  minor  repairs  to  rakes, 
and  callang  top  sides  and  rakes  above  light  water  line,  at  a  cost  of 
$2,092.21. 

No.  166. — ^Pulled  out  on  ways;  renewed  four  bottom  and  six  rake 
planks;  calked  bottom,  sides,  and  deck,  at  a  cost  of  $545.27. 
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No,  168, — Pulled  out  on  ways ;  renewed  four  rake  and  two  bottom 
planks;  repaired  plank  sheer,  headblocks,  and  hatches;  reset  cap- 
stans and  calked  bottom,  rakes,  and  top  sides,  at  a  cost  of  $536. 

No.  611, — Pulled  out  on  ways ;  removed  eight  rake  planks  and  re- 
placed four;  patched  gunwale;  removed  both  capstans  for  repairs 
and  calked  35  per  cent  of  bottom.  The  repairs  are  about  40  per  cent 
completed,  at  a  cost  of  $227.22. 

Steel-hull  barges  Nos.  302,  303,  306,  306,  3U,  316,  317,  318,  321, 
3£4,  and  326  were  repaired  by  replacing  broken  kevels  and  timber- 
heads,  pulling  out  on  ways,  and  cleaning  and  painting  interior  and 
exterior,  at  a  cost  of  $4,057.93. 

Nos.  312  and  313. — Pulled  out  on  ways ;  patched  holes  in  rakes  of 
each;  repaired  capstans;  replaced  broken  timberheads  and  kevels, 
and  painted  interior  and  exterior  hulls,  at  a  cost  of  $856.67. 

No.  327. — Pulled  out  on  ways  to  be  cleaned  and  painted.  Repairs 
are  about  10  per  cent  completed,  at  a  cost  of  $50.10. 

No.  329. — ^Pulled  out  on  ways;  sand  blasted  and  cleaned  three 
compartments  of  interior  of  hull  preparatory  to  painting.  The 
repairs  are  about  35  per  cent  completed,  at  a  cost  of  $259.99. 

PontooTis. — Replaced  broken  planks  and  calked  hulls  of  10  pon- 
toons, at  a  cost  of  $241.96. 

Skiffs, — ^Miscellaneous  repairs,  principally  consisting  of  calking, 
patching  bottoms,  and  painting,  were  made  to  46  skiffs,  at  a  cost  of 
$650.79. 

Ways. — Way  logs  were  shimmed  up  to  proper  grade  and  align- 
ment and  pull-down  fastenings  were  repaired,  at  a  cost  of  $267.97. 

Miscellaneous  tools  and  plant. — General  repairs  were  made  to 
yard  machinery,  buildings,  tools,  and  property,  at  a  cost  of  $12,092.46. 

Bepai7's  to  plant  at  Glasgow,  Mo, — Towboat  Keith.  A  burnt  boiler 
sheet  was  replaced  by  new  one,  at  a  cost  of  $136.88,  and  repairs  were 
made  to  the  furnace  engines,  boilers,  and  steam  capstan.  Total  cost, 
$643.69. 

Grader  "  No.  i." — Burnt  boiler  plates  and  tubes  were  replaced  by 
new  ones  at  a  cost  of  $580.95. 

Launch  "  Oh.arito7iy — A  new  magneto  and  coil  were  installed  and  a 
general  overhauling  of  machinery  was  made  at  a  cost  of  $529.24. 

BEPAIRS  TO  PLANT  AT  FISHING  KIVER    (MILE  346)    AND  JACKSONS  BEND    (MIXB  869). 

Towboat  ^^  Baldwin y — The  bathroom  was  completed  by  installing 
closet  and  lavatory  and  placing  new  door  at  a  cost  of  $214.82. 

Towhoat  "  BooneP — Leaky  rivets  were  cut  out  from  the  new  boiler 
sheet  and  redriven  at  a  cost  of  $387.43. 

Pile  driver  No.  5  was  pulled  out  on  the  ways,  three  new  bottom 
plank  placed  and  the  hull  recalked,  machinery  overhauled,  and  re- 
pairs made  to  leads  at  a  cost  of  $1,163.35. 

Quarter  boat  No,  9  was  pulled  out  on  the  ways,  the  hull  recalked, 
and  minor  repairs  made  to  cabin  at  a  cost  of  $962.57. 

Material  harges, — Wooden  hull  barges  were  pulled  out  on  the 
ways,  broken  bottom  plank  replaced,  and  the  hulls  recalked  at  a  cost 
as  Mows:  .Vj>.  15L  $145.35;  No,  170,  $208.78;  No,  60If,  $905.16;  and 
No,  606,  $781.86.  Minor  repairs  were  made  to  wooden  hull  barges 
Nos.  167,  607,  and  616,  and  steel  hull  dredge  No.  307  at  a  cost  of 
$254.93. 
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Mattress  barge  No,  6  was  pulled  out  on  the  ways  and  recalked ;  it 
was  then  fitted  out  for  a  concrete  mixer  plant  at  a  cost  of  $3,335.51. 
This  barge  was  lost  during  the  ice  break-up  in  February,  1920,  and 
was  a  total  loss. 

Motor  launches  were  pulled  out  on  the  ways,  the  hulls  repaired  and 
recalked,  machinery  overhauled,  and  new  parts  installed  where 
needed  at  a  cost  as  follows :  Niangua^  $385.49 ;  WUd  Horse^  $108,56 ; 
and  Tomahawk,  $102.75. 

Skiffs,^ — Three  skiffs  were  repaired  by  replacing  broken  bottom 
plank,  sides,  and  frames  where  needed  and  recalking  at  a  cost  of 
$251.06. 

Miscellaneous  repairs  were  made  to  minor  plant  at  a  cost  of  $25.56. 

SURVEYS. 

A  resurvey  of  the  river  by  transit  and  stadia  location  of  control 
points  and  plane  table  sketch  of  intermediate  topography  is  to  be 
made  from  Kansas  City  to  the  mouth.  For  this  purpose  the  survey 
boat  Katherine  was  put  in  commission  March  17,  1920,  and  brought 
to  Kansas  City,  where  a  small  survey  party  was  organized  and 
began  work  April  21  at  the  mouth  of  tne  iCansas  River  (mile  392), 
and  at  the  end  of  the  year  the  resurvey  is  completed  to  Glasgow 
(mile  237),  a  total  of  155  miles.  As  the  work  progresses  the  maps 
are  finished  after  adjustment  of  the  control  line  by  direct  tracing 
from  the  plane  table  sketch. 

WORK  IN  COOPERATION  WITH  LOCAL  INTERESTa 

Sissans  Bend  {left  bank,  mile  378), — Two  2-row  clump  pile 
dikes;  in  all,  1,500  linear  feet,  by  hired  labor  and  Government 
plant.  Upon  request  April  10,  1920,  by  the  Birmingham  drainage 
district  of  Clay  (jounty,  Mo.,  authority  was  granted  by  the  Secretary 
of  War  April  17, 1920,  to  accept  $20,000,  or  so  much  thereof  as  may 
be  necessary,  as  cooperation  from  which  all  cash  payments  will  be 
made,  and  the  Government  to  furnish  the  material  and  plant  for  the 
construction  of  the  dikes.  The  dikes  are  built  in  the  interest  of  the 
drainage  district  to  protect  their  levee,  and  for  the  Government  as 
supplemental  and  a  continuation  of  the  proposed  system  of  dikes  for 
rectification  of  the  left  bank  line  at  this  locality.  The  work  began 
April  26,  1920,  and  that  done  consists  of  750  feet  of  dike  driven  in 
place  and  braced,  and  1,430  feet  of  mattress  in  place.  The  work  is 
about  65  per  cent  completed  at  a  field  cost  of  $26,765.55  to  date,  of 
which  $14,485.49  was  for  expenditures  from  the  contributed  funds. 

Boeuf  island  {left  hank,  mile  85), — One  2-row  clump  pile  dike, 
850  linear  feet,  by  hired  labor  and  Government  plant.  Upon  re- 
quest April  30,  1920,  by  the  interested  landowners,  authority  was 
granted  by  the  Secretary  of  War,  May  29,  1920.  to  accept  $5,000  as 
cooperation,  from  which  all  cash  payments  will  be  made  and  the 
Government  to  furnish  the  material  and  plant,  for  the  construction 
of  the  dike.  The  dike  is  built  in  the  interest  of  the  landowners  to 
prevent  further  erosion  and  loss  of  land  and  for  the  Government  as 
the  first  of  the  proposed  system  of  dikes  for  recttfication  of  the  left 
bank  line  at  this  locality.  The  work  began  June  2,  1920,  and  that 
done  consists  of  745  feet  of  dike  driven  in  place,  678  feet  braced,  and 
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880  feet  of  mattress  in  place.  The  work  is  about  80  per  cent  com- 
pleted, at  a  field  cost  of  $14,535.34  to  date,  of  which  $2,792.09  was  for 
expenditures  from  the  contributed  funds. 

IMPROVEMENTS  OTHER  THAN  GOVERNMENT  WORK. 

The  Wabash  Railroad  Co.,  as  protection  to  its  tracks  alon^  the 
left  bank  of  the  river,  repaired  existing  revetment  as  follows: 
Randolph  Bend  (mile  386),  1,500  linear  feet^  at  a  cost  of  $18,566; 
and  at  Irish  Jimmies  Bend  (mile  365),  935  linear  feet,  at  a  cost  of 
$11,190.  This  repair  work  was  practically  a  replacement  with  new 
work. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  Co.,  as  protection  to  its 
bridge  at  Sibley  (mile  350),  repaired  existing  standard  revetment 
where  needed  on  the  left  bank  at  Jackass  Bend  between  miles  353  and 
350.  at  a  cost  of  about  $24,249.95. 

The  Missouri  Pacific  Railroad  Co.,  on  the  right  bank,  practically 
parallels  the  river  from  Napoleon  (mile  342)  to  Hinkles  Bend  (mile 
65),  and  as  protection  to  its  tracks,  mainly  from  bluff  sides,  has  built  . 
many  miles  of  revetment  and  miscellaneous  types  of  protection  work. 
Repairs  and  extensions  were  made  to  these  existing  works  as  follows : 
At  Myrick,  right  bank  (mile  324)  3,000  linear  feet  of  loose  fascine 
type  revetment  repairs  and  extension,  at  a  cost  of  about  $25,000 ;  be- 
low the  mouth  of  Petite  Saline  Creek  (mile  186)  500  linear  feet  of 
revetment  was  repaired  at  a  cost  of  about  $4,000. 

The  total  expenditures  to  June  30,  1920,  under  existing  project, 
beginning  with  the  appropriation  of  June  25,  1910,  for  systematic 
work  on  the  6-foot  channel  amounted  to  $9,481,060.20,  of  which 
$916,370.46  was  for  expenditures  during  the  fiscal  year,  as  follows : 

New  work,  surveys,  and  superlnteiuleiue $6,794,950.82 

New  plant  and  maintenance  of  plant 626, 656.  62 

Maintenance  of  works 1,  544, 116.  68 

Snagging  and  snag  boat  repairs 409,  521.  72 

Dredging  and  dredge  repairs 105, 814.  36 

Quantities  of  systematic  'icovk  completed  during  1919  and  total  cost  to  June  30^ 

1919. 


.Locality  (bends). 


By  contract: 

WajTieCity 

Napoleon  Cut-off 

Searcys 

By  hired  labor,  United  States 
plant: 

Fishing  River 


Euphrase... 

Searcys 

Eureka 

Burlington. 


Stanley 

Heclnnann  Island. . 
Bemheimcr  Reach.. 

Marthasville 

Hinkles 


Miles  1 
above  ' 
mouth. 


Character  and  extent. 


374 
338 
187 


346 

232 

188 
168 
162 

159 
114 

93 

76 

63  , 


Lin.  11. 
S I  andard  revetment .       2, 300 

do.i 

do.« 10,800 


2  and  3  row  clump 

dike.« 

do 

do 

Standard  revetment. 
2  and  3  row  clump 

dike. 

do 

do.« 

do 

do 

Concrete  revetment . 


7,700 

1,760 
1,960 
7,500 
3,705 


$916.54 
1,041.21 
8, 100. 01 


8,553.37 
9,305.73 
35,601.96 
10,821.89 


1,748    34,301.50     7,596.39 

1,970     66,910.22    13,843.69 

1,860  132,245.87     6,951.65 

870  ,    9,831.93     2,177.38 

11,100  1131,876.67  i29,721.67 


41,813.46 
42,020.02 
80,360.20 
50,076.84 


Total  cost. 


127.624.85 
31,380.56 
176,132.10 


261,141.49 

50,366.83 
51,325.76 
115,962.16 
60,898,73 

41,897.89 
79,753.81 
39,197.52 
12,009.31 
161, 59a  34 


>  Canceled  contract. 


'  Includes  additional  protection  work. 
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Quantities  of  systematic  work  completed  during  1919,  etc. — Continued. 


TxKsality  (b«nd8). 


New  work 

Do 

Do 

Do 

Maintenance.. 

Do 

Do 

Do 


Do. 


Miles 
above 
month. 


Character  and  extent. 


Field 


Over- 
head 
charges 
and 
plant 
depre- 
ciation. 


t607.27 


Ltn.ft.  • 

Revetment '312,821  ' 

Dike » 10),  108   

Unfinished   contract  work $17,  fltt4. 2tf 

rnflnished  hired  labor  work. ..  235, 881. 23  52, 286. 26 

Revetment  repairs..      94,197  ' I i 

DiVerepairs 26,066   j 

Unfmisned  repairs 1 171, 667. 87  i3H,593.  70 

Sna^-boat  operations  and  re-  341,283.16  .17,041.24  I 
pairs.  i  , 

Dredfnng operations 100,389.67  |  5,424.69  ' 

Material  on  hand ' I 

Boatyard  and  bull  dings i i 

Properly  and  plant i | 


Total  cost. 


$3,693,950.44 
2,109,255.91 
18,301.66 
288, 177. 49 
502,  H3.5.  87 
590,057.30 
210,261.57 
358,324.40 

105,814.36 
142,726.4a 
49,882.76 
495,092.65 


Total 18,564,689.74 


>  Abandoned  work  not  included. 


On  accoimt  of  changed  river  conditions  and  cut-offs  it  was  con- 
sidered advisable  to  modify  the  plan  of  improvement  at  certain 
localities,  which  necessitated  the  canceling  of  contracts  and  the  sub- 
stitution of  rectification  works  in  lieu  of  revetment  bank  protection. 
The  cut-offs  caused  some  revetment  to  be  left  far  afield  and  the  re- 
moval of  dikes;  the  rectification  work  caused  other  revetment  to  be 
masked  by  accretion  under  dike  fills.  The  lengths  of  such  abandoned 
improvement  are  deducted  from  the  items  of  total  length  of  revet- 
ment and  dike  to  obtain  the  percentage  of  work  completed  which 
have  a  beneficial  effect  upon  the  permanent  improvement  of  the  river 
for  navigation. 

A  tabulated  statement  of  the  systematic  work  abandoned  on  ac- 
count of  the  modified  plan  and  total  cost  to  June  30, 1919,  follows : 


Locality  (bends). 


Character  and  extent. 


Total 
cost. 


Fishing  River 

Napdeon 

Do 

Napoleon  Cut-off. 

Camden 

Dewey 

Marthasvillo 

Do 

Sonunary 


Lin.  ft. 

Standard  revetment 6,800 

Standard  dike,  canceled  contract 

Standftrd  i  evt  Inient 3, (575 

Standurd  revetment,  canceled  contract 

Standard  revetment 6, 280 

Concrete  revetment 7, 125 

do 11,960 

3-row  clump  dike 1,415 

Revetment 35,  S40 

Dike 1,415 


Total. 


$75. 
4 

39, 

31; 
147, 

TO, 
121, 

54, 
4^. 

59 


277. 77 
939.48 
191.30 
3W).56 
414.44 
045.52 
140.  .34 
254.11 
449.93 
193.59 


543,fi43.52 


CONTRACT  IN  FORCE. 

Name  of  contractor :  Stanton  &  Jones,  Leavenworth,  Kans. 
Character  of  work :  Construction  of  11,750  linear  feet  of  standard  revetment 
at  PeUcan  Bend. 
Price:  $15,045  per  linear  foot  (approximately). 
Date  of  approval :  July  11,  1918. 
Date  of  beginning:  July  28,  1918. 

Date  of  expiration :  October  19,  1919,  extended  account  high  water. 
Per  cent  completed:  40. 
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APPROPRIATIONS. 
UNITED  STATES  FUNDS.    . 

Prior  to  existing  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d 
sess,  pp.  496-498) *  $7, 663, 130.  48 

Existing  project : 

June  25,  1910 $1,000,000.00 

July  25,  1912 800, 000.  00 

Aug.  24,  1912 600,000.00 

Mar.  4,  1913 2,000,000.00 

Oct.  2.  1914  (allotted  Oct.  7, 1914) 850, 000. 00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 1,000,000.00 

July  27,  1916 1,500,000.00 

Aug.  8,  1917 1,000,000.00 

July  18,  1918 500, 000.  00 

Mar.  2,  1919 400,000.00 

June  5,  1920  (allotted  June  15,  1920) 200,000.00 

9. 850, 000.  OO 

Total  of  appropriations 17,  513, 130.  48 

Aug.  26,  1912,  deficiency  act  (claim  for  damages  by  collision)—  18.  75 

Sept.  8,  1916,  general  deficiency  act  (claim  for  damages  by  col- 

Usion) 100. 00 

July  8,  1918,  general  deficiency  act  (claim  for  damages  by  col- 
lision)   _■ 58.  00 

July  18,  1919,  general  deficiency  act  (claim  for  damages  by  col- 
lision)    67. 03 


17, 513, 364. 26 

CONTRIBUTED  FUNDS. 

Contributed 1 -'____  26, 000. 00 


Grand  total 17, 539, 364. 26 

Received  from  sales  of  maps,  $875.83. 
Receipts  from  sales,  etc.,  $91,274.87. 

The  following  reimbursements  have  been  received  during  the  fiscal  year  and 
are  not  included  in  the  above  receipts : 
Bureau  : 

Engineer  operations  in  the  field,  1919 *$60.  00 

Appropriation : 

Missouri  River — 

Kansas  City  to  Sioux  City .  28 

Sioux  City  to  Fort  Benton 1, 201.  83 

Gasconade  River,  Mo.,  act  1916 .      5.86 

Increase  of  compensation,  rivers  and  harbors 20. 00 

Reimbursement  for  empty  cement  bags  returned  to  dealer 2, 408.  85 

2.  MISSOURI  RIVER,  KANSAS  CITY,  MO.,  TO  SIOUX  CITY,  IOWA.     (A2.) 

With  the  exception  of  the  operation  of  the  snag  boat  by  hired 
labor,  the  improvement  of  this  section  of  the  river  has  been  sus- 
l)ended  by  the  Government. 

OPERATIONS   DURING   THE    FISCAL    YEAR. 

A  suboffice  at  Sioux  City  and  a  watch  force  for  the  care  of  prop- 
erty and  plant  at  the  harbor  on  the  Big  Sioux  River  (mile  811) 
were  maintained  with  reduced  persoimel  at  a  cost  of  $990. 

» Prior  to  1910  appropriations  for  this  section  of  the  river  were  combined  with  those 
for  other  sections  and  can  not  be  giyen  separately.  The  flares  used  were  obtained  by  as 
complete  an  analysis  as  can  be  made  from  the  records.  See  consolidated  list  of  appro- 
priations at  end  of  report  on  Mlssoarl  River. 

«  UnsetUed  reimbursement  from  last  year. 
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Snoff  hoot  ^Mandan^^ — Capt.  James  Charlesworth,  master.  At  the 
beginning  of  the  year  the  iiandcm  was  at  Geary  City  (mile  462)  on 
upstream  operations  and  arrived  at  Sioux  City  (mile  807)  July  19, 
1919,  whence  she  was  sent  into  the  upper-river  section  (Sioux  City 
to  Fort  Benton).  On  her  down  trip  (for  service  in  this  section)  she 
arrived  at  Sioux  City  June  26,  1920.  Leaving  'Sioux  Citj;  June  26, 
she  was  used  for  inspection  service  by  the  division  engineer  and 
assistants  and  arrived  at  Kansas  City  June  30,  the  end  of  the  year. 

The  work  accomplished  was  as  follows:  Seventy-two  snags  re- 
moved from  the  channel,  at  a  cost  of  $18.50  per  obstruction,  and 
45  trees  felled  from  caving  banks;  345  miles  oi  river  worked  over, 
and  764  miles  run.    In  commission  24  days. 

Ewpen%e9, 

Labor  and  services $775. 77 

Subsistence  stores 148.  GO 

Repairs  and  boat  supplies 14. 27 

Fuel 360.50 

Equipment 82. 53 

Total 1, 831. 66 

The  total  expenditures  for  the  fiscal  year  amount  to  $5,544.95,  of 
which  $8,223.29  was  for  superintendence  and  office  and  inspection 
expenses,  all  for  maintenance. 

IMPROVEMENTS  OTHER  THAN  GOVERNMENT  WORK. 

The  Missouri  Pacific  Railroad  Co.,  as  protection  to  its  tracks 
from  bluff  slides,  on  the  right  bank  of  the  river  at  mile  412,  near 
Pope,  Kans.,  repaired  1,310  linear  feet  of  revetment  with  loose 
fascine  mattress  and  riprap  bank  paving  at  a  cost  of  $20,000. 

In  addition  to  the  above  work  a  land-improvement  company  and 
interested  landowners  have  built  current  retards  and  steel  jetty 
dikes  to  prevent  erosion  of  farm  lands,  but  as  yet  have  not  submitted 
reports  of  the  work  done. 

OONTRAOTS  IN  FORGE. 

None. 


APPROPRIATIONS. 
UNITED  STATES  FUNDS. 

Appropriations  prior  to  July  25,  1912 *  $2,  592,  842. 88 

July  25,  1912 75, 000. 00 

Mar.   4,   1918— 150,000.00 

Oct  2,  1914  (allotted  Oct.  7,  1914) 60,000.00 

Mar.  4,  1915  (aUotted  Apr.  1,  1915) 50,000.00 

July  27,  1916 125,000.00 

Aug.  8,  1917 85,000.00 

Mar.  2,   1919 10,000.00 

Total  of  appropriations 8,087,842.38 

^  Prior  to  1912  appropriations  for  this  section  were  combined  with  those  for  other  sec- 
tions and  can  not  be  given  separately.  The  figures  used  were  obtained  by  as  complete  an 
analysts  as  can  be  made  from  the  records  and  include  $66,988.78  for  Fort  Benton  to 
StnUw  F^rry.    See  consolidated  list  of  appropriations  at  end  of  report  on  Missouri  RiTor. 
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OONTBIBUTED  FUNDS. 

Contributed $229, 215. 81 

Beturned  to  contributors 1,122.52 

$228, 092.  79 

Grand   total 3,315,935. 17 

Received  for  transfer  of  towboat  LewU^  $16,000. 

Received  for  transfer  of  plant,  $7,340. 

Receipts  from  sales,  etc.,  $3,309.95. 

The  following  reimbursements  have  been  received  during  the  year  and  are 
not  included  in  the  above  receipts : 
Appropriation:  Missouri  River  (Sioux  City  to  Fort  Benton) $378.72 

3.  MISSOUKI  UIVER,  SIOUX  CITY,  IOWA,  TO  FORT  BENTON,  MONT.     ( A3.> 

With  the  exception  of  the  operation  of  the  snag  boat  by  hired  labor, 
the  improvement  of  this  section  of  the  river  has  ^n  suspended  by  the 
Government. 

OPERATIONS  DURING  FISCAL  TEAR. 

A  suboffice  at  Sioux  City  and  a  vratch  force  for  the  care  of  property 
and  plant  at  the  winter  harbors  on  the  Biff  Sioux  Eiver  (mile  811) 
and  at  Bockhaven  (mile  1455)  near  Mandan,  N.  Dak.,  were  main- 
tained with  reduced  personnel,  at  a  cost  of  $1,611.35,  of  which  $666.04 
was  mainly  for  watchman  at  Kockhaven. 

Snaa  boat  "  Mandan,^^ — Capt.  James  Charlesworth,  master.  Upon 
arrival  at  Sioux  City  (mile  807)  July  19, 1919,  the  snag  boat  Mandan 
was  sent  from  the  lower  river  (Kansas  City  to  Sioux  City)  for  service 
on  this  section  of  the  river.  After  taking  aboard  fuel  and  supplies 
she  cleared  from  Sioux  City  July  24  on  up  stream  snagging  opera- 
tions, but  on  account  of  extremely  low  water  she  made  slow  prog- 
ress, and  upon  arrival  at  mile  265  (Sioux  City),  8  miles  above  Cham- 
berlain, S.  Dak.,  she  was  stopped  by  a  bar  extending  the  full  width  ^ 
of  the  river,  over  which  there  was  a  channel  depth  less  than  2J  feet. 
The  boat  was  returned  to  Chamberlain,  S.  Dak.  (mile  257) ,  September 
23, 1919,  where  she  was  finally  tied  up  for  winter  quarters.  She  was 
put  in  commission  and  cleared  from  Chamberlain  April  15, 1920,  on 
upstream  snagging  operations  and  arrived  at  Mondak,  Mont,  (mile 
316,  Bismarck),  June  15,  1920.  On  her  down  trip,  leaving  Mondak 
Jime  18,  she  was  used  by  the  division  and  district  engineers  and 
assistants  for  inspection  services,  and  arrived  at  Sioux  City,  Iowa, 
June  25,  1920,  whence  she  was  sent  into  service  on  the  section  of  the 
river  Kansas  City  to  Sioux  City. 

""  The  work  accomplished  was  as  follows :  184  snags  and  3  drift  heaps 
removed  from  the  channel  at  a  cost  of  $82  per  obstruction ;  269  trees 
felled  from  caving  banks;  967  miles  of  river  worked  over;  and  1.976 
miles  run.   In  commission  137  days. 

ExpcuJtcx. 

Labor  ami  services _  $0,922.14 

Travel  of  employees 205. 21 

Subsistence  stores 2, 091. 87 

Repairs  and  boat  supplies 2, 191. 00 

Fuel , 2,  e54. 88 

Bqulpment -, 1, 076. 70 

Total 15, 141.  so- 
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During  October,  1919,  a  small  force  was  organized  at  Bismarck, 
N.  Dak.,  and  by  using  skiffs  worked  downstream  over  17  miles  of  river 
and  remoTed  seven  snags  from  the  channel  by  blasting,  at  a  cost  of 
$290.45. 

The  total  expenditures  for  the  fiscal  year  amount  to  $27,624.20,  of 
which  $7,502.38  was  for  Kansas  City  office  expenses.  All  for  main- 
tenance. 

CONTRACTS  IN  rORCE. 

None. 


APPROPRIATIONS. 

Prior  to  existing  project  (see  H.  Doc.  No.  1491,  68d  Cong.,  3d 
seas.,  pp.  496-408) *  $2,  827,  268. 06 

Existing  project : 

July  25,  1912 $150,000.00 

Mar.  4,  1913 175,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 50,000.00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 50,000.00 

July  27,  1916 200,000.00 

Aug.  8,  1917 60,000.00 

675, 000. 00 

Total  of  appropriations 3,502,268.06 

Received  from  transfer  of  towboat  Letoia 15, 000. 00 

Received  from   damage  and  delay  to  snag  boat 

Mandan 619.  79 

Sale  of  maps 38.06 

Sale  of  property 125.00 

Rent  of  plant 34. 35 

15, 817. 20 


CONSOLIDATED    STATEMENT    OF    APPROPRIATIONS    AND    ALLOTMENTS    FOR 

MISSOURI  RIVER. 

Kansas  City  to  mouth ?6, 250, 000. 00 

Kansas  City  to  Fort  Benton 1,149,000.00 

General  improvement 65, 000.  28 

Mouth  to  Fort  Benton 1,655,000.00 

Removal  of  obstructions 587,  500. 00 

Mouth  to  Sioux  City,  Iowa 8,  506, 079. 35 

Sioux  City  to  Stubbs  Ferry 635, 000. 00 

Sioux  City  to  Great  Falls 465,000.00 

Sioux  City  to  Fort  Benton 532,500.00 

Above  mouth  of  Yellowstone  River 160, 000. 00 

Above  Fort  Benton 15, 000. 00 

Three  Forks  to  Canyon  Ferry 2, 500.  00 

July  27,  1916 1,825.000.00 

Aug.  8,  1917 1.085,000.00 

July  18,  1918 500,000.00 

Mar.  2,  1919 410, 000. 00 

June  5,  1920  (allotted  June  15,  1920) 200,000.00 

Total  of  appropriations 24,042,579.03 

Amount  returned  to  surplus  fund  of  Treasury  from  deficiency 
act  of  Mar.  4,  1907 4, 606.  69 

Net  total 24. 037, 972.  94 


^  Prior  to  1912  appropriations  for  this  section  were  combined  with  those  for  other  sec- 
tions and  can  not  be  sriven  separately.  The  figures  ased  were  obtained  by  as  complete  an 
analysis  «»  can  be  made  from  the  records  and  include  $65,933.73  for  Fort  Benton  to 
Rtnbbs  Ferrv.    Soo  consolidated  list  of  appropriations  at  end  of  report  on  Missouri  River. 
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Aug.  6.  1912  (deficiency  act) *18.  75 

Sept  8,  1916  (general  deficiency  act) lOO.  OO 

July  8,  1918  (general  deficiency  act) 58.  OO 

July  18,  1918 57.  08 

Total  of  United  States  funds 24,038,206.  74 

Total  contributed  funds  less  amounts  returned  to  contributors —        282, 602.  02 

Total  of  United  States  and  contributed  funds 24, 320, 808.  74 

Total  receipts  from  other  sources  (sales,  etc.)i  $108,876.00. 

OSAGE  AND  GASCONADE  RIVERS,  MO.,  AND  KANSAS  RIVER,  KANS. 

(GROUP  B.) 

4.    KANSAS  RIVER,  KANS.     (Bl.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

This  work  was  under  charge  of  Asst.  Engineer  E.  C.  Constance. 

For  the  necessary  survey  and  supervision  of  work  done  by  public 
officials  and  private  corporations  three  allotments  have  been  made 
from  the  appropriation  for  "Examinations,  surveys,  and  contin- 
gencies of  rivers  and  harbors."  The  unexpended  balance  of  the  al- 
lotments on  July  1,  1920,  is  $60. 

The  river  and  harbor  act  of  August  8, 1917,  provides  as  follows  : 

Kansas  River,  Kans. :  dompleting  improvement  of  Kansas  River  In  accord- 
ance with  the  report  submitted  in  House  Document  No.  584,  Sixty-third  Con- 
gress, second  session,  and  subject  to  the  conditions  set  forth  in  said  document, 
$10,000. 

The  project  as  outlined  in  this  document  provides  that  the  ex- 
penditure be  made  in  cooperation  with  local  interests,  as  follows : 

Removal  of  obstructions $4, 000 

One-half  cost  in  construction  of  dikes 6, 000 

No  work  has  been  done  imder  this  appropriation  pending  action 
of  the  local  interests. 

Systematic  inspection. — During  the  year  the  work  of  reconstruc- 
tion of  bridges  by  various  owners  and  the  construction  of  levees  and 
revetment, by  the  Kaw  Valley  drainage  district  have  been  under  su- 
pervision. The  bridge  and  levee  construction  has  been  in  conform- 
ity with  the  harbor  Imes  established  by  the  Secretary  of  War  Jime 
24, 1910.  There  are  16  railroad  and  highway  bridges  over  the  Kan- 
sas Eiver  up  to  Turner,  9  miles  above  the  mouth,  14  of  which  have 
been  modified  or  rebuilt  by  the  owners  according  to  requirements. 
Nine  old  piers  have  been  removed  to  scour  line  and  22  have  been  re- 
moved to  or  near  the  present  bed  of  the  river.  Two  hundred  and 
twenty  tons  of  steel  from  wrecked  bridge  spans  have  been  removed 
from  the  channel,  and  3,198  cubic  yards  of  riprap  stone  have  been 
removed  from  around  old  bridge  piers. 

The  Kaw  Valley  drainage  board  on  July  26,  1916,  established  a 
new  grade  line  for  the  top  of  the  levee  6.5  leet  above  that  as  used  in 
the  original  construction  of  1910.    Material  for  this  enlargement  was 

f)rocured  from  the  river  prism.     A  section  of  the  levee — al)out  10,300 
inear  feet — ^has  be^n  raised  by  means  of  a  vertical  concrete  retaining 
wall. 
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APPROPBIATION8. 

Jane  25,  1910  (allotted  Dec.  30,  1011,  from  the  appropriations  for  "Ex- 
aminations, surveys,  and  contingencies  of  rivers  and  harbors") $3,000 

July  25,  1912 4,000 

Mar.  4,  1915  (allotted  July  24, 1915,  from  appropriations  for  "Examina- 
tions, surveys,  and  contingencies  of  rivers  and  harbors") 1,000 

Aug.  8,  1917 10.000 

July  18,  1918  (allotted  July  30,  1918,  from  appropriation  for  "  Examina- 
tions, surveys,  and  contingencies  of  rivers  and  harbors") 500 

Total ^ 18,600 

Transferred  by  act  of  Mar.  4,  1915 4. 000 

Net  total - 14, 600 


5.  OSAGE  RIVER,  MO.     (B2.) 

The  work  was  under  general  charge  of  Assistant  Engineer  F.  Y. 
Parker,  and  George  W.  Kussell,  overseer,  has  had  charge  of  the  con- 
sfcruction  and  repair  work  of  open-channel  improvement.  All  work 
was  done  by  hired  labor  and  Government  plant. 

OPERATIONS  DURING  FISCAL  YEAR. 

General  open  channel  improvement. — At  the  beginning  of  the  year 
the  plant  was  located  at  Berrys  Shoal  quarrying  stone  to  be  used 
in  repairs  to  dams  and  training  walls  and  waiting  the  subsidence 
of  high  water.  From  this  locality  the  work  was  carried  on  syste- 
matically, working  downstream,  and  continued  to  November  30, 1919, 
at  which  time  work  was  suspended  and  the  plant  put  in  winter  quar- 
ters at  Lock  and  Dam  No.  1.  On  account  of  the  lack  of  funds  the 
work  was  not  resumed  in  March,  1920,  and  the  plant  was  sent  for 
service  on  the  Gasconade  River. 

During  the  year  25  miles  of  river  was  worked  over,  the  work  accom- 
plished being  as  follows:  42  snags  and  5  rocks  removed  from  the 
channel  at  a  cost  of  $786.06,  or  $16.72  per  obstruction ;  131  trees  cut 
from  the  adjacent  banks  at  a  cost  of  $553.94,  or  $4.23  each;  stone 
quarried,  230  cubic  yards  at  a  cost  of  $196.30,  or  $0.85  per  cubic  yard ; 
gravel  dredged,  12,274  cubic  yards  at  a  cost  of  $2,653.66,  or  $0.21  per 
cubic  yard;  2,726  linear  feet  of  wing  dams  and  training  walls  re- 
paired at  a  cost  of  $1,153.73,  or  $0.43  per  foot. 

The  total  expenditures  during  the  nscal  year  for  repair  work,  snag- 
ging, repairs  to  plant,  and  superintendence  and  office  expenses 
amounted  to  $5,936.63,  all  for  maintenance  and  repair. 

MAINTENANCE  AND  REPAIRS. 

Berrys  Shoal  {mile  61. S) . — ^The  work  as  previously  reported  was 
resumed  July  14,  1919,  and  completed  August  23,  1919.  It  consists 
of  50  linear  feet  of  new  left  bank  wing  dam  and  267  linear  feet  of 
repairs  to  old  right  bank  wing  dam ;  2^59  linear  feet  of  right  bank 
training  wall  repaired  and  dredging  2,141  linear  feet  of  channel,  at 


Digitized  by  VjOOQIC 


2568        BEPORT  OF  CHIEF  OF  ENGINEERS,   U.  S.  ARMY,  1920. 

a  cost  of  $3,198.95,  of  which  $1,812.48  was  for  expenditures  during 
the  fiscal  year. 

Pack  Shoal  {mile  60), — ^Dredging  only  was  required  at  this  shoaL 
The  work  be^an  Auffust  25,  1919,  and  was  completed  September  6. 
1919.  It  consists  of  dredging  744  linear  feet  of  channel  at  a  cost  ox 
$398.69. 

Devils  Elbow  Shoal  {mile  49). — ^Dredging  only  was  required  at 
this  shoal.  The  work  began  September  7  and  was  completed  Septem- 
ber 12,  1919.  It  consists  of  dredging  464  linear  feet  of  channel  at 
a  cost  of  $202.02. 

Kirkmxm  Shoal  {mile  iff. 6) . — ^The  work  began  September  13  and 
was  completed  September  30,  1919.  It  consists  of  150  linear  feet  o% 
upstream  extension  to  left  bank  training  wall,  and  dredging  924 
linear  feet  of  channel,  at  a  cost  of  $630.56. 

Kirkma/n  Island  Shoal  (mile  Ifi.7) . — Dredging  only  was  required 
at  this  shoal.  The  work  oegan  October  1  and  was  completed  Oc- 
tober 7,  1919.  It  consists  of  dredging  454  linear  feet  of  channel  at 
a  cost  of  $229.14. 

Big  Tavern  Shoal  {mile  4SJ). — Dredging  only  was  required  at 
this  shoal.  The  work  began  October  8  and  was  completed  October 
25,  1919.  It  consists  of  dredging  863  linear  feet  of  channel  at  a  cost 
of  $452.29. 

Hoskin  Shoal  {mile  43.6). — Dredging  only  was  required  at  this 
shoal.  The  work  began  November  24  and  was  completed  November 
28, 1^19.  It  consists  of  dredging  322  linear  feet  of  channel  at  a  cost 
of  $314.26. 

Snagging. — ^Twenty-five  mUes  of  river,  from  mUe  51.5  to  mile 
26.5^  were  worked  over  in  conjunction  with  the  open-channel  repair 
work,. from  which  42  snags  ana  5  rocks  were  removed  from  the  chan- 
nel, and  131  trees  cut  from  the  adjacent  banks  at  a  cost  of  $1,339.99. 

Pla7vt  repairs. — Only  ordinary  repairs  to  plant  were  made  when 
necessary  during  the  season  and  the  costs,  $30.52,  were  prorated  and 
charged  to  the  repair  work  of  improvement  done  at  the  various 
shoals. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  3,  1871 $25, 000 


25,000 
25,000 
25,000 
20,000 
20,000 
30,000 
20,000 
10,000 
5,000 
55,000 
50,000 
46,000 
50,000 
25  000 
June  6,  1900 146',  000 


June  10,  1872__ 

Mar.  3,  1873 

June  23,  1874 

June  18,  1878 

3,  1879 

14,  1880 

3,  1881 

5^  1886 

11,  1888 

Sept.  19,  1800 

July  13,  1892 

Aug.  18,  1894 

June  3,  1896- 
Mar.  3,  1899. 


Mar. 
June 
Mar. 
Aug. 
Aug. 


June  13,  1902 $30,000 

Mar.  3,  1905 80,000 

Mar.  3,  1905  (emergency  al- 
lotment Sept.  10,  1906)—        10,000 

June  13,  1902  (emergency 
allotment  Sept.  10,  1906)  -        10, 000 

Mar.  2,  1907 $78,000 

May  27,  1908  (sundry  civil 
act)    100,000 

Mar.  3,  1909  (allotment  July 
23,  1909) 10,000 

Mar.  4,  1909  (sundry  civil 
act)    60,000 

Mar.  4,  1909  (emergency  al- 
lotment Mar.  12,  1909)  __        15,000 

June  25.  1910 35,000 
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Feb.  27.  1911 $15,000 

July  25,  1912 15,000 

Mar.  4,  1913 15.000 

Mar.     4.     1915     (allotment 

Apr.  1,  1915) 7,500 

July  27,  1916 15.000 


Aug.  8, 1917  (allotment  Feb. 

28.1918) *  $20. 000 

Mar.  2, 1919  (allotment  Dec. 

2,  1919) 2, 000 


Total 1,094,600 


Total  receipts  from  other  sources,  $1,855.61. 

The  following  reimbursements  have  been  received  during  the  tb*c&l  year  and 
are  not  included  in  the  above  receipts: 

Appropriation:  Gasconade  Kiver,  Mo.,  act  1016 $532.02 


6.  GASCONADE  RIVER,  MO.     (B3.) 

With  the  exception  of  snagging  and  dredging  operations  by  hired 
labor,  the  improvement  of  the  river  has  been  suspended  by  the  Gov- 
ernment. 

This  work  was  imder  the  general  charge  of  Asst.  Engineer  A.  O. 
Bowse,  with  Junior  Engineer  Robert  W.  Hodson  in  local  charge  to 
the  time  of  his  resignation,  March  14, 1920. 

OFEBATIONS  DURING  FISCAL  TEAR. 

Snagging, — A  small  party  was  organized  at  Gasconade  (mile  1) 
and  left  that  localitv  July  22,  1919,  and  proceeded  upstream  to  head 
of  Priors  Bend  (mile  32.5),  from  which  point  operations  were  car- 
ried on,  working  downstream.  The  work  oegan  August  6,  1919,  and 
was  completed  September  26,  1919,  at  which  time  the  party  had  re- 
turned to  Gasconade,  where  operations  were  suspended. 

The  work  accomplished  was  as  follows:  Three  hundred  and  twenty- 
seven  snags  and  3  rocks  removed  from  the  channel  at  a  cost  of 
$2,407.10,  or  $7.84  per  obstruction,  and  49  trees  cut  from  adjacent 
banks;  50  linear  feet  of  old  dam  removed  at  a  cost  of  $67.88,  and  33 
miles  of  river  worked  over. 

Dredgirw. — A  small  crew  was  organized  at  Gasconade  and  left  that 
locality  Muy  12,  1920,  with  the  following  plant:  Towboat  Osage^ 
dr^ge  No,  i,  and  quarter  boat  (\  for  head  of  Priors  Bend  to  begin 
downstream  operations.  The  work  began  May  15,  1920,  and  that 
accomplished  was  as  follows: 

Priors  Chute  Shoal  {mile  .^^.5).— Work  was  begun  June  9,  1920. 
and  is  in  progress  at  the  end  of  the  fiscal  year.  That  done  consists  ox 
1,787  linear  feet  of  channel  dredged,  from  which  7,066  cubic  yards 
of  gravel  was  removed.  The  work  is  about  85  per  cent  completed  at 
a  field  cost  of  $1,448.83  to  date. 

Butcher  Shoal  {mile  28,6). — ^Work  was  begun  May  19  and  com- 
pleted May  24, 1920.  It  consists  of  188*linear  feet  of  channel  dredged, 
from  which  496  cubic  yards  of  gravel  was  removed,  at  a  field  cost 
of  $398.68. 

PerJcin-  Shoal  {mile  27£), — ^Work  was  begun  May  25  and  com- 
pleted May  28, 1920.    It  consists  of  235  linear  feet  of  channel  dredged, 

*  Original  allotment  117,600;  |2,B00  waa  aabaeqnenUy  transferred  from  Qaaeonado 
BiTer. 
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from  which  525  cubic  yards  of  gravel  was  removed,  at  a  cost  of 
$210.65. 

The  total  expenditures  during  the  fiscal  year  for  dredging,  snag:- 
ging,  and  superintendence  and  oihce  expenses  amounted  to  $4,028.62, 
all  for  maintenance. 

CONTRACTS  IN  FORGE. 

None. 


APPROPRIATIONS. 


June  14,  1880 $5,000.00 

Mar.  3,  1881 10, 000.  00 

Aug.  2,  1882 10,  000.  00 

July  5,  1884 5. 000. 00 

Aug.  5,  1886 7,  500. 00 

Aug.  11,  1888 5,000.00 

Sept.  19,  1890 4,000.00 

July  13,  1892 4, 000. 00 

Aug.  18,  1894 5,  000.  00 

June  3.  1896 5,000.00 

Mar.  3,  1899 15, 000.  00 

June  L3,  1902 10, 000. 00 

June  13,  1902  (emergency 

allotment  May  31, 1904) .  1, 000. 00 

Mar.  3,  1905 15, 000. 00 

Mar.  2,  1907 10, 000. 00 

Mai:,    3,    1909    (allotment 

June  22,  1909) 15, 000. 00 

June  25,  1910 20, 000.  00 

Receipts  from  other  sources,  $124,31. 


June  25,  1910  (emergency 

allotment  May  11, 1912)  _  $5,500.00 

Feb.  27,  1911 10, 000.  00 

July  26,  1912 10. 000.  00 

Mar.  4,  1913 10, 000.  00 

Oct  2,  1914  (allotted  Oct. 

7,   1914) 15,000.00 

Mar.  4,  1915  (allotted  Apr. 

1,1915) 15,000.00 

July  27,  1916 10, 000.  00 

Aug.  8,  1917  (allotted  Feb. 

28,  1918) 2.  500.  00 

Total 224, 500. 00 

Transferred     to     Osage 

River 2, 50().  00 

222,000.00 


7.  OPERATING  AND  CARE  OF  LOCK  AND  DAM  NO.  1,  OSAGE  RIVER. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

John  G.  Auld,  lock  master,  has  had  charge  of  the  operation  and 
care  of  the  lock  and  dam. 

The  work  done  during  the  fiscal  year  consisted  of  the  operation  and 
care  of  the  lock  and  dam,  the  care  and  improvement  of  the  grounds, 
and  such  repairs  to  buildings  and  plant  as  were  necessary.  The 
force  consisted  of  one  lock  master,  one  assistant  lock  master,  one 
lockman,  and  such  additional  monthly  and  day  labor  as  was  required. 

The  7-foot  movable  dam  consists  of  five  drum  weirs  of  the  Chit- 
tenden type  and  100  Chanoine  wickets.  During  the  year  they  were 
operated  once  as  a  whole  and  three  times  partially,  with  the  excep- 
tion of  the  right-bank  weir  and  two  left  wickets,  which  could  not  be 
operated  and  were  left  up.  The  dam  was  raised  to  full  height  July 
19-26,  1919 ;  on  August  29,  1919,  three  weirs  were  lowered  to  pass  a 
rise  and  were  raised  again  September  11,  1919.  At  the  time  of  a 
sudden  rise,  October  26,  1919,  four  weirs  were  lowered  and  the  98 
movable  wickets  were  released,  10  of  which  sunk  to  place  and  88 
floated  on  their  fastenings.  During  November,  1919,  the  88  wickets 
were  safely  lowered  to  place  for  the  winter. 
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On  ftcoount  of  high  water,  the  dam  has  not  been  operated  durinc 
the  season  March- June,  1920.  The  lock  was  operated  224  times,  and 
the  following  passages  made:  Steamboats,  100;  gasoline  boats,  18; 
kimches,  61 ;  barges,  113;  and  other  craft,  37. 

Daring  tlie  year  mud  and  gravel  was  dredged  as  follows:  From 
the  lock  chamber,  450  cubic  yards;  and  from  the  upper  approach, 
1,659  cubic  yards. 

GenertU  repaira, — Overhauled  and  repaired  gears,  spars,  and  valves 
of  the  lock  gates ;  built  new  walks  en  lock  gates ;  cleaned,  scraped,  and 
paintcNd  operating  gears  and  the  lock  gates;  straightened  the  props  of 
two  wickets  ;  anainstalled  hand  capstan  on  lock  wall  to  aid  in  operat- 
ing^tbe  lock  gates. 

BuUdififfs  and  arounds. — Kepaired  porch  floors  and  painted  out- 
side wood^vork  of  office  and  general  quarters,  and  repaired  the  roof 
on  lock  master's  house;  painted  boiler  and  pipes  in  power  house;  built 
new  concrete  foundation  and  installed  new  boom  tor  the  bank  hoist ; 
laid  ne^w  concrete  floor  and  installed  new  sills  and  repaired  founda- 
tion under  bank  hoist  house ;  overhauled  and  repaired  hoist  engine ; 
made  and  set  two  rock  and  cement  fence  posts  and  repaired  fence; 
repaired  -water  and  sewer  system ;  replaced  22  poles  and  strung  wire 
wax>ss  river  for  a  long-distance  telephone  connection ;  repaired  bridge 
approacb,  and  placed  10  cubic  yards  of  cinders  on  road  and  dragged 
same ;  removed^  drift  from  along  river  bank  front.  Earth  amount- 
ing to  200  cubic  yards  was  hauled  from  the  waste  pile  and  river  bank 
and  used  in  filling  the  lock  grounds ;  352  cubic  yards  was  hauled  and 
placed  on  the  levee  for  additional  width  and  strength. 

Plant. — Repaired  swinging  pile  leads  and  overhauled  and  repaired 
pump  of  power  boat  No,  2;  repaired,  calked,  and  painted  hull  and 
roof  inside  and  outside;  overhauled  and  repaired  engines  and  pumps 
of  the  launch  Enquirer;  sheathed  deck,  calked  seams,  and  painted 
deck^  and  sides  above  water  line  of  barge  No.  3;  and  made  minor 
repairs  to  skiffs,  tools,  and  property. 

Extnrobordinary  repairs  to  dam. — Authority  was  approved  for  re- 
pairs to  the  Chittenden  drum  weirs  by  straightening  up  the  frames 
and  replacing  the  plank  on  the  circle  and  upper  side  of  the  sector. 

The  repair  work  to  the  drum  was  in  charge  of  George  W.  Russell, 
overseer.  In  making  the  repairs  it  was  necessary  to  build  an*  up- 
stream cofferdam  at  all  weirs  except  No.  10 ;  also  to  raise  and  lower 
the  weirs  (except  No.  10)  as  the  work  progressed.  After  the  upper 
sector  of  one  weir  was  resheathed  the  cofferdam  was  moved  and 
placed  in  readiness  for  the  next  and  the  circle  sheathing  completed 
behind  the  raised  weir  which  served  as  a  cofferdam.  In  raising  the 
weirs  it  was  found  that  they  were  jammed,  due  to  twist  and  the 
accumulation  of  gravel  in  the  pit  of  weir  bay,  to  such  an  extent  as  to 
require  the  use  of  jacks  in  addition  to  the  power  boat.  This  unknown 
trouble  had  been  the  cause  of  much  previous  delay  in  operating 
the  weirs. 

The  work  of  repairs  was  begun  January  6,  1920,  and  consisted  of 
removing  the  old  plank  and  fastenings,  straightening  up  the  frames, 
replacing  new  plank  (long-leaf  yellow  pine)  on  the  circle  and  upper 
side  of  the  sector,  and  fastening  the  weirs  in  place;  also  replacing 
the  fly  bearings  in  the  face  of  the  piers  and  new  sill  caps  for  the 
hinges.    The  work  of  repairs  to  the  weirs  was  completed  as  follows : 
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Weir  No.  7,  Februanr  4 ;  weir  No.  8,  February  17 ;  weir  No.  9,  Marcli 
3 ;  and  weir  No.  1,  March  12,  1920.  Only  partial  repair  was  made 
to  weir  Ko.  10  (the  left  bank  weir)  as  it  is  to  be  left  in  a  raised  posi- 
tion. It  consisted  of  two  rows  of  plank  on  the  upper  side  of  the 
sector  and  about  one-half  of  the  circle;  the  material  used  was  the 
best  of  the  old  lumber  sawed  from  the  other  weirs.  Repairs  to  weir 
No.  10  were  completed  March  24, 1920. 

In  addition  to  the  plank  facing  repairs  to  the  weirs,  it  was  found 
that  the  operating  pipes  in  the  piers  needed  replacement,  as  they 
had  become  exposed,  due  to  deterioration  and  falling  away  of  the 
concrete,  and  had  rusted  away  until  they  leaked.  The  replacing  of 
pipes  was  begun  upon  completion  of  the  weir  repairs,  and  due  to 
high  water  only  the  upper  pipe  and  connections  could  be  replaced. 

A  total  of  six  new  pipe  and  connections  were  installed  in  piers  to 
weirs  Nos.  1,  7,  8,  and  9.  The  work  of  eictraordinary  repairs  wasr 
suspended  April  30,  1920,  about  95  per  cent  completed  at  a  cost  of 
$5^31.77  to  date. 

Following  is  an  itemized  statement  showing  allotments  and  ex- 
penditures during  the  fiscal  year : 


Character. 


Pa  V  of  lock  master,  at  190  per  month 

Pay  of  assistant  lock  master,  at  S60  per  month. 

Pay  of  3  lock  men,  at  150  per  month 

Pay  of  extra  day  labor  help  needed 

Dred^ng  lock  chamber 

Placing  dredged  material  on  lock  grounds 

Mlscellaneoas  supplier 

Miscellaneous  repairs  to  lock  and  dam 

Miscellaneous  repairs  to  buildings 

Miscellaneous  repairs  and  renewal  of  plant 

Superintendence  and  office  exx>enses 


Total 

Special  allotment  for  extraordinary  repairs  to  dam. 


Total 12,800.00 


E55timated 

amount 

authorized. 


$1,080.00 
720.00 
1,800.00 
200.00 
100.00 
200.00 
700.00 
200.00 
200  00 
350.00 
450.00 


6,000.00 
6,800.00 


Actual 

expend!* 

tures. 


$1,080.00 

720.00 

1,008.56 

1,211.12 

106.32 

210.68 

1,045.85 

120.80 

209.17 

448.56 

600.06 


6,851.11 
5,431.77 


12, 


BXPENDITUHE8. 

Fiscal  year  ending  June  30 — 

1913 $5, 024. 58 

1914 5, 580. 02 

1915 5, 893. 45 

1916 5,  731. 76 

1917 5, 901. 98 

1918 7, 399. 50 

1919 5, 563, 15 

1920 12, 282. 88 

Total 53, 377. 92 


8.  BANK  PRESERVATION  AT  FORT  RILEY  MILITARY  RESERVATION, 

KANS. 

This  bank-protection  work  was  provided  for  in  sundry  civil  act  of 
March  4, 1909,  its  execution  being  assigned  to  the  Engineer  Depart- 
ment by  the  Secretary  of  War. 

It  consists  of  1,600  linear  feet  of  2-row  concrete  pile  dike  and  400 
linear  feet  of  standard  revetment.    It  was  commenced  October  4, 
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1909,  and  completed  February  2,  1912^  at  an  average  cost  of  $13.03 
per  linear  foot  for  dike  and  $6.40  per  linear  foot  for  revetment.  All 
work  was  done  by  hired  labor  with  Government  plant,  except  the  pile 
driving,  which  was  done  by  contract. 

No  work  was  done  during  the  year.  Inspection  of  the  work  was 
made  by  the  district  officer  June  4, 1916,  when  the  works  were  found 
in  good  condition.  No  expenditures  were  made  during  the  fiscal 
year. 

The  funds  on  hand  will  be  used  to  maintain  the  dike  system  and 
revetment  as  necessary. 

^No  estimate  of  funds  is  submittedi 

APPROPRIATION. 
Mar.  4,  1909  (sundry  civil  act) $25,000 
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IMPR0YBB02NT  OF  RIVERS  AND  HARBORS  IN  THE  NASHVILLE, 

TBNN.,  DISTRICT. 


RBBORT  OF  MAJ.  ROBERT  R.  RALSTON,  CORPS  OF  ENGINEERS, 


ncpBoneifENTB. 


[The  lettttn  and  flgnres  In  iMurentbeMi  tndieate  the  group  and  the  nomerleal  order  in  the 
ffioap  to  whleli  the  reepectiTe  ImprovemeDts  belong  for  porpoeee  of  i^iproprlatlon.] 


Pege. 

1.  Cumberland  River,  Tenn.  and 

Ky.,  below  Nashyille  (A)..    2675 

2.  Gtunberland  River,  Tenn.  and 

Ky.,  above  Nashyille  (A2).    2578 


Pagei 
8.  Operating  and  care  of  locks 
and  dams  on  Cumberland 
River 2680 


Ton  DESCBIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAQES  1279  TO  1294. 

CUMBERLAND  RIVER,  TENN.  AND  KY.  (GROUP  A.) 

1.  OUMBBTRLAND  RIVER,  TENN.  AND  KY.,  BELOW  NASHVILLE.  (AL) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Construction  work  was  greatly  retarded  by  reason  of  the  unusually 
short  working  season  and  the  unusuallv  long  and  frequent  periods  of 
high  water.  Labor  was  scarce  and  frequently  inexperienced,  and. 
therefore,  inefficient.  Unit  costs  were  greatly  increased,  because  oi 
generally  higher  prices  for  all  materials  and  supplies,  increases  in 
wages,  and  great  loss  of  time  because  of  delays  due  to  high  water. 

CONTRACT  WORK. 

The  contract  for  furnishing  cylindrical  valves,  anchorages,  etc.,  for 
Locks  E  and  F  was  98  per  cent  completed  at  the  beginning  of  the 
fiscal  year,  and  was  brought  to  completion  during  tne  fiscal  year. 
Contract  for  steel  lock  gates  for  Lock  E  was  let  during  the  fiscal 
year  and  the  contractor  began  the  assembling  of  materials,  but 
actual  fabrication  of  gates  was  not  begun. 

HIRED-LABOR  WORK. 

Locks  B^  C^  and  D. — ^The  work  done  at  these  locks  consisted  in  the 
completion  of  some  minor  items,  the  removal  of  some  old  plant, 
temporary  buildings,  and  materials  for  use  at  Locks  A,  E,  and  F, 
and  the  examination  of  some  flowage  claims  in  Pool  C. 

2676 


Digitized  by  VjOOQIC 


2576        REPORT  OF  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1920. 

Lock  E. — The  major  items  of  work  accomplished  at  Lock  E  during 
the  fiscal  year  are  as  follows : 


Items  and  unit. 

Quantity. 

Unit  cost. 

Quantity 
to  date. 

Lock  proper: 

Common  QxcavAtlon. 

Qubie  yards. . 

6,000 
7635 
150 
a,  660 
13,400 

10.55 
3.03 
1.70 

12.30 
.00 

19.200 

Rock  excavation 

do.... 

14,455 

Backflll 

do.... 

2S8S 

Concrete 

do.... 

do.... 

6,244 
18, 400 

The  cost  charge  on  the  foregoing  items  during  the  fiscal  year  was 
$72,079.66. 

In  addition,  principally  during  the  high-water  season,  a  cistern  was 
constructed  at  one  of  the  lock  houses,  improvements  of  a  permanent 
character  in  the  way  of  roads  and  walks  were  made  to  the  lock 
grounds,  three  temporary  quarters  for  working  force  were  built,  a 
concreting  plant  installed  on  the  abutment  side,  large  quantities  of 
sand  and  gravel  for  concrete  were  pumped  and  stored,  and  a  consid- 
erable quantity  of  miscellaneous  construction  material  and  plant  ac- 
cumulated. The  total  cost  charge  at  Lock  E  for  the  fiscal  year  was 
$144,358.88. 

Lock  F, — The  major  items  of  work  accomplished  at  Lock  F  during 
the  fiscal  year  are  as  follows : 


Item  and  unit. 

Quantity. 

Unit  cost. 

Quantity 
to  date. 

cabic  Tarda. . 

1,832 

Ro<)k  excavation ....... 

.do.... 

11,753 

12.30 

17,156 

Back  flU 

do.... 

4  108 

Concrete 

do.... 

1,533 

8.88 

3326 

The  cost  charge  on  the  foregoing  items  during  the  fi^al  year  was 
$39,979.23. 

In  addition,  during  the  fiscal  year  the  force  at  Lock  F  received  at 
Kuttawa,  Ky.,  3  miles  from  Lock  F,  considerable  quantities  of  plant 
and  construction  materials  for  both  Locks  E  and  F,  and  transferred 
the  same  from  the  railroad  to  barges  for  delivery.  Some  work  was 
also  accomplished  toward  establishing  a  new  steamboat  and  ferry 
landing  at  Eddy ville,  in  fulfillment  of  the  conditions  imposed  when 
the  site  for  Lock  F  was  purchased. 

The  work  of  excavation  during  the  summer  of  1919  disclosed  un- 
favorable foundation  conditions  under  the  downstream  half  of  the 
lock  proper,  the  rock  ledge  breaking  up  into  a  mass  of  bowlders  and 
clay  with  no  solid  rock  at  a  reasonable  depth.  As  the  lower  approach 
excavation  must  be  made  before  the  lock  can  be  used,  and  is  largely 
in  rock  and  requires  a  cofferdam  for  its  economical  removal,  it  was 
decided  to  undertake  the  work  during  the  working  season  of  1920, 
with  a  view  to  shifting  the  location  of  the  lock  proper  into  the  lower 
approach,  should  a  good  foundation  be  found.  This  changje  will  be 
economical  in  both  time  and  money  if  it  is  possible  to  make  it,  and  in 
the  meanwhile  excavation  at  the  present  site  will  be  continued,  as  this 
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will  be  necessary  should  the  lock  be  completed  there,  or  if  the  lock  is 
shifted  it  will  be  necessary  for  the  upper  approach  in  the  new  loca- 
tion. 

The  total  cost  charee  at  Lock  F  for  the  fiscal  year  was  $77,439. 
Work  at  both  Locks  E  and  F  was  much  hampered  during  the  nscal 
year  by  an  unusually  short  working  season  in  1919,  the  cofferdams 
naving  been  flooded  on  October  14.  The  labor  conditions  were  also 
decidely  unsatisfactory,  and  at  no  time  during  the  working  season 
was  it  practicable  to  secure  a  sufficient  force  to  carry  on  the  work  at 
anything  like  the  rate  of  progress  that  should  be  made  under  normal 
conditions. 

Plant. — The  floating  plant  required  for  the  construction  of  Locks  E 
and  F  was  utilized  at  each  work  as  required,  and  during  the  fiscal  year 
repairs  to  this  plant  were  made  by  the  working  forces  at  the  locks, 
except  in  the  cases  of  the  steamers  Uvwassee  and  Henarv^  which  were 
repaired  at  a  private  yard  at  Paducah^  Ky.,  at  costs  of  |l8,410.48  and 
$5,046.10,  respectively.  The  construction  of  new  wooden  barge  No,  8 
was'begun  at  Lock  F  and  95  per  cent  completed.  Land  plant  at  both 
locks  was  repaired  as  required,  and  certain  articles  of  new  land  plant 
purchased.  The  total  cost  charge  for  new  plant  and  plant  repairs- 
during  the  fiscal  year,  which  will  eventually  oe  absorbed  in  the  costs 
of  the  work  on  which  utilized,  was  $64,323.07. 

Work  below  Lock  F. — ^A  survey  party  was  placed  in  the  field  in 
October,  1919,  to  make  investigation  of  the  localities  where  dredging 
is  required  under  the  project  below  Lock  F,  but  the  early  high-water 
season  prevented  the  sectTring  of  any  satisfactory  information. 

Maintenance. — ^A  small  amount  ,of  dredging  was  done  at  Canton 
Bar,  below  Lock  E,  to  remove  material  carried  into  the  channel  by 
a  caving  bank. 

Summary  of  coats  below  Nashville,  Tenn. 

ExamlDation  of  land,  pool  of  Dam  C $263.  51 

Lock  K 99. 80 

Lock  C —3,  740.  59 

Lock  D 71.  50 

Lock  E 144, 358. 88 

Lock  F 77, 439. 00 

Survey  of  Big  Horse  Ford 318.  52 

Dredging  Canton  Bar 232. 61 

Bkiuipment,  plant  repairs,  etc 54,323.07 

Total 273, 366. 30 

Reimbursable. — Reimbursable  expenditures  during  the  year 
amounted  to  $4,088.35,  all  of  which  had  been  received  back  at  the  end 
of  the  year  except  $16. 

00NTRACT8  IN  FORCE. 
FOR  FTJBNISHING  IBON  AND  STEEL  WOBK  FOR  LOCKS  E  AND  F. 

Contractor:  Nashville  Machine  Co.,  Nashville,  Tenn. 

Amount  of  contract :  $22,478.89. 

Character  of  work :  Anchorages,  valves,  etc. 

Date  of  contract :  February  6,  1918. 

Date  of  beginning  work :  March  9,  1918. 

Date  of  expiration :  April  30,  1918. 

Time  limit  waived  by  E.  D.  117624/17,  May  27.  1918. 

Percentage  complete  June  30,  1920:  100 
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FOR  FUBNISHINQ,  KBBCTING,  BTC.,  STEBL  LOCK  GATES,  LOCK  B. 

CJontractor:  Nashville  Bridge  Co.,  Nashyille,  Tenn. 

Amount  pf  contract :  $28,740,  for  four  steel  lock  gates. 

Character  of  work :  Steel  lock  gates. 

Date  of  contract :  March  18,  ld2a 

Date  of  beginning  work:  Within  10  days  of  March  26,  1020. 

Date  of  expiration :  August  23,  1920. 

Percentage  complete  June  90,  1920:  0  (material  ordered). 


'    APPSOPBIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  63d  Cong.,  3d 
p.  438) *  $460, 000.  00 

Present  project : 

July  13,  1892 $40,000.00 

Aug.  18,  1894 30,000.00 

June  3,  1896 80, 000. 00 

Mar.  3,  1899 100,000.00 

June  13,  1902  (amended) ^ 180, 000. 00 

Mar.  3,  1905 10,000.00 

Mar.  3, 1909  ( maintenance ;' allotted  Apr.  1, 1909)  -      10, 000. 00 

June  25,  1910  (locks  and  dams) 213,000.00 

June  25,  1910  (maintenance) 10,000.00 

Mar.  4,  1911  (locks  and  dams) 250, 000. 00 

July  25,  1912  (maintenance) 5,000.00 

July  25,  1912  (locks  and  dams) 300,000.00 

Mar.  4,  1913  (maintenance) 5,000.00 

June  23,  1913  (locks  and  dams) 200, 000. 00 

Oct.  2,  1914  (allotment  dated  Oct  7,  1914) 210, 000. 00 

Mar.  4,  1915  (allotment  dated  Apr.  2,  1915) "378,000.00 

July  27,  1916 706,000.00 

Aug.  8,  1917  (allotment  dated  Oct  22,  1917) 632,000.00 

3,358,000.00 

Total  of  appropriations 3,818,000.00 

Amount  returned  to  surplus  fund 1, 782. 18 

Net  total 8,816,267.87 

Receipts  from  sales,  et&,  $7,009.63. 


2.  CUMBERLAND  RIVER,  TENN.  AND  KY. :  ABOVE  NASHVILLE.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  Cumberland  River  was  cleared  of  snags  and  other  obstructions 
from  Neelys  Island  to  the  proposed  site  of  Lock  No.  8,  a  distance 
of  107.6  miles ;  323  large  snags,  381  small  snags,  458  dead  or  leaning 
trees,  and  one  old  steamboat  hull  being  removed. 

During  the  high-water  season  the  snagging  plant,  consisting  of  the 
snagboat  and  gasoline  tender,  were  docked  at  the  boat  yard  at  Lock  A, 
and  such  repairs  made  from  funds  pertaining  to  the  indefinite  appro- 
priation for  operating  and  care  as  will  continue  them  in  service,  it 
IS  hoped,  until  the  end  of  the  calendar  year  1921,  by  which  time  their 
replacement  will,  it  is  hoped,  be  sufficiently  under  way  for  the  new 

^  Including  $156,000  appropriated  for  Camberland  Blver,  Tenn.  and  Ky.,  all  of  which 
was  expended  below  NaahYllle. 
*  Includes  $40,000  transferred  from  '*  aboTO  Nashville.'* 
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plant  to  begin  work  in  the  spring  of  1922.  While  the  provisions  of 
the  river  and  harbor  act  of  March  2, 1919,  precluded  any  active  opera- 
tions of  lock  and  dam  construction  until  the  passage  of  the  act  of 
June  5,  1920,  certain  preliminary  work,  such  as  the  preparation  of 
plans,  investigation  of  sites,  etc.,  was  authorized,  and  a  survey  was 
made  at  the  site  of  Lock  No.  8  to  determine  changes  in  bank  line  since 
its  location  in  1898,  the  amount  of  land  required  on  the  lock  side,  and 
a  right-of-way  to  the  nearest  public  road.  The  land  on  the  abutment 
side  had  been  purchased  at  the  time  of  its  location.  Plans  for  Lock 
No.  8  were  begun  and  carried  well  toward  completion,  and  two  small 
flatboats  were  constructed  at  the  boat  yard  at  Lock  A  for  investigat- 
ing the  sites  of  locks  above  No.  8  by  driving  steel  rods  to  develop  the 
rock  foundation.  In  June  a  party  took  the  field  to  make  examina- 
tions for  the  locations  of  locks  above  No.  8  in  Tennessee,  makinj^  an 
examination  en  route  for  a  transfer  station  at  Carthage,  Tenn.,  from 
rail  to  river;  this  behig  the  nearest  point  at  which  plant,  materials, 
etc.,  required  for  the  construction  of  these  locks  can  be  received  by 
rail. 

The  expenditures  for  snagging  were  $6,643.70  and  for  the  work 
preliminary  to  lock  and  dam  construction  $6,314.57,  of  which 
$2,936.98  was  for  the  construction  of  the  two  flat  boats. 

In  addition  to  the  list  given  on  page  2925,  Annual  Report,  1919,  the 
following  claims  have  been  presented  during  the  fiscal  year  for  dam- 
ages to  land  alleged  to  have  been  sustained  as  the  result  of  the  con- 
struction of  dams  on  th^  Cumberland  River  : 


Name  of  clsimftnt. 


Dam. 


Amoant 
olalmed. 


Status. 


L.H.  Wyatt 

A.  L.  CnTinlTighftTn 
H.  F.McCollum... 


C, 
C. 
C. 


Not  stated. 
12,000 
3,000 


Pending  Investigation. 
Do. 
Do. 


Reimbursable. —  Reimbursable  expenditures  during  the  year 
amounted  to  $594.67,  all  of  which,  except  $6.66,  has  been  received 
back. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  1491,  63(1  Cong.,  3d  sess.,  pp. 
437-438) *  1366, 252. 94 

Present  project : 

Aug.  5. 1886 $75, 000. 00 

Aug.  11,  1888 200,000.00 

Sept.  19,  1890 '230,000.00 

July  13.  1892 •249,747.06 

« Includes  $20,252.94  expended  under  tbe  canalization  project  for  Smith  Shoals  and 
zeported  prior  to  1916  as  expended  under  the  present  project.  ^  «    .^ 

■  BxclnslTe  of  |20,000  expended  on  the  prerious  project  for  the  canalisation  or  Bnuui 
Shoals. 

*  BxdusiTe  of  $262.94  expended  on  the  preTlous  project  for  the  canalisation  of  Smith 
Shoals. 

9030— ENO 1920— PT  2 82 
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Present  project — Continued. 

Aug.  18,  1894 $200,000.00 

June  3,  1896 20,000.00 

,      June  4,  1897  (sundry  civil  act) 350,000.00 

July  1, 1898  (sundry  civil  act) 250, 000. 00 

Mar.  3, 1899 100,  000. 00 

June  13.  1902  (amended) 200,000.00 

Mar.  3,  1905 124,000.00 

June  30, 1906  (sundry  civil  act) 120, 000. 00 

Mar.  2,  1907 150,000.00 

Mar.  4, 1907  (sundry  civil  act) 30, 000. 00 

May  27, 1908  (sundry  civil  act) 200, 000. 00 

Mar.    3,    1909    (maintenance),   allotment   dated 

Apr.  1,  1909 10,000.00 

Mar.  4.  1909  (sundry  civil  act) 250, 009. 00 

June  25,  1910  (maintenance) 10, 000. 00 

June  25, 1910  (Lock  and  Dam  21) 85,000. 09 

Feb.  27,  1911   (Locks  3-7) 85,000.00 

July  25,  1912  (maintenance  and  flowage  rights).  ,  7,500.00 

Mar.  4,  1913  (maintenance) 5,  OOi).  00 

July  27,  1916  (maintenance) 5,000.00 

Auj,'.  8, 1917  (allotment  dated  Oct.  22.  1917) 5, 000.  00 

.July  18,  1918 5,000.00 

Mar.  2,  1919 340,000.00 

June  5, 1920  (maintenance),  allotment  dated  June 

15,  1920 10, 000.  00 

$3. 316, 247.  06 


Total  of  appropriations 3,682,500.00 

Transferred  to  "  Below  Nashville  "  by  act  of  Mar.  4,^915 40  000. 00 

Total 3, 642, 500.  00 

Receipts  from  sales,  etc.,  $19,807.97. 


3.  OPERATING  AND   CARE   OF  LOCKS   AND   DAMS   ON   CUMBERLAND 

RIVER. 

The  usual  work  of  operating  the  locks  and  caring  for  the  locks, 
dams,  buildings,  grounds,  and  other  property  was  carried  on  during 
the  year.  All  work  was  done  by  hired  labor,  with  the  use  at  differ- 
ent times  of  the  steamers  Warioto  and  Hiwassee;  derrick  boats  No8. 
S.  5,  5,  and  14;  barges ;  and  other  plant  belonging  to  the  Cumberland 
River  work. 

Locks  and  dams, — At  Lock  D,  2,100  cubic  yards  of  mud  were  re- 
moved from  the  lock  chamber  and  the  lock  gates  were  painted.  At 
Lock  B,  2,465  cubic  yards  of  mud  were  removed  from  lock  chamber 
and  3  large  logs  were  removed  from  the  upper  approach.  The 
lock  gates  were  painted.  At  Lock  A,  2,470  cubic  yarck  of  mud  were 
removed  from  lock  chamber  and  60  cubic  yards  of  stone  and  mud 
were  removed  from  pool  j  a  reinforced  concrete  guard  wall  replaced 
the  old  wooden  guard  crib,  at  a  cost  of  $14,348.98.  At  Lock  No.  1, 
2,116  cubic  yards  of  mud  were  removed  from  lock  chamber.  At  Lock 
Nio.  2,  2,880  cubic  yards  of  mud  were  removed  from  lock  chamber 
and  573  cubic  yards  from  the  upper  approach;  lock  gates  were 
painted.  At  Lock  No.  3,  80  cubic  yards  of  mud  were  removed  from 
lock  chamber;  upper  and  lower  gates  were  repaired,  by  removal  of 
decayed  parts  of  quoin  and  miter  posts,  with  replacement  of  new 
wood ;  the  lock  gates  were  painted.  At  Lock  No.  4,  150  cubic  yards 
of  mud  were  removed  from  lock  chamber;  4,000  feet  b.  m.  of  new 
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sheathing,  125  cubic  yards  of  rock,  and  60  cubic  yards  of  clay  were 
used  in  repairs  to  dam ;  the  upper  and  lower  gates  were  repaired  by 
removal  oi  decayed  parts  of  quoin  and  miter  posts  with  replacement 
of  new  wood ;  the  lock  gates  were  painted.  At  Lock  No.  5,  550  cubic 
yards  of  mud  were  removed  from  lock  chamber  and  245  cubic  yards 
from  the  upper  approach ;  lock  gates  were  painted.  At  Lock  No.  6, 
2,240  feet  b.  m.  new  sheathing  and  65  cubic  yards  of  rock  were  used 
in  repair  of  dam ;  lock  gates  were  painted.  At  Lock  No.  7,  250  cubic 
yards  of  mud  were  removed  from  the  lock  chamber ;  2,916  feet  b.  m. 
new  sheathing,  49  cubic  yards  rock,  and  60  cubic  yards  of  small  rock 
were  used  in  repair  of  dam ;  filling  valve  chains  were  repaired  by  a 
diver. 

Pools. — Snag  boat  No.  1  and  gasoline  tender  No.  1  worked  over  the 
river  from  site  of  proposed  Lock  No.  8  to  Lock  No.  2,  a  distance  of 
116  miles,  and  removed  178  large  snags,  24  small  snags,  and  cut  58 
leaning  trees.  During  June  the  snag  boat  removed  one  large  tree 
washed  into  the  river  just  above  Lock  No.  1,  and  at  the  close  of  the 
fiscal  year  a  wrecked  barge  in  Nashville  Harbor  was  being  removed. 

Houses  and  grounds. — Minor  repairs  were  made  to  the  various  lock 
houses,  outbuildings,  and  fences.  At  Lock  C  the  temporary  building 
used  as  a  residence  was  repaired  with  a  new  roof  and  the  gardens 
and  lawns  were  fenced.  At  Lock  A  a  new  roof  was  put  on  a  tem- 
porary building.  At  Lock  No.  1  the  roofs  of  both  houses  were 
painted.  At  Lock  No.  2  repairs  were  made  to  both  lock  houses,  new 
columns  for  the  porch  of  one  lock  house  being  provided,  and  a  new 
roof  was  put  on  the  storehouse.  At  Lock  No.  3  the  porches  of  the 
two  lock  houses  were  painted.  At  Lock  No.  4  the  tin  roofs  of  porches 
and  floors  of  lock  houses  were  painted.  At  Lock  No.  6  fencing  was 
placed  around  reservation.  At  Lock  No.  21  the  two  lock  houses  were 
painted.  On  all  of  the  lock  grounds  grass  and  weeds  were  kept  cut 
and  minor  repairs  made  to  roads  by  the  lock  force. 

Construction  and  repair  of  plant. — Lock  A  was  used  generally  for 
the  benefit  of  the  Cumberland  jRiver  improvement  in  the  construction 
and  repair  of  floating  plant,  the  storage  and  repair  of  machinery 
and  other  plant,  and  as  a  receiving  and  distributing  point  for  some 
materials  and  supplies.  The  following  work  pertaining  to  the  work 
of  operating  and  care  was  accomplished  during  the  fiscal  year :  The 
steamer  John  is  under  reconstruction,  the  hull  being  about  75  per 
cent  completed  at  the  end  of  the  fiscal  year,  at  a  cost  of  $2,292.41.  A 
new  steel  hull  for  derrick  boat  No.  1  (formerly  derrick  boat  No.  Iji) 
was  built  under  contract  at  Jeflfersonville,  Ind.,  by  the  Howard  Ship- 
yards &  Dock  Co.,  but  had  not  yet  been  delivered  at  Lock  A  at  the 
close  of  the  fiscal  year;  contract  price,  $14,973.  Gasoline  tender 
No.  1  and  snag  boat  No.  1  were  docked  and  repaired,  at  costs  of 
$1,316.12  and  $1,873.10,  respectively.  Repairs  were  made  to  the 
steamer  'Warioto^  consisting  of  new  woodwork  of  the  wheel,  paint- 
ing the  cabin  inside  and  outside,  minor  repairs,  and  repairs  to  boiler, 
at  a  cost  of  $1,055.  Dump  scow  No.  6  was  repaired,  calked,  and 
painted,  at  a  cost  of  $337.96.  Derrick  boat  No.  3  was  repaired  with 
a  new  boom  and  mast,  and  minor  repairs  to  engine,  bucket,  etc.,  at  a 
total  cost  of  $286.94. 

Reimbursable. — Reimbursable  expenditures  amounting  to  $1,277.68 
were  made  during  the  year,  all  of  which  was  received  back. 
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CONTBACTS  IN  FORCE. 
FOB  BUnj>ING  STEEL  HULL  DERRICK  BOAT  yO.   1. 

Contractor :  Howard  Ship  Yards  &  Dock  Co.,  Jefferson ville,  Ind. 

Amount  of  conti*act:  $14,973. 

Character  of  work :  Construction  and  delivery  of  steel  hull  for  derrick  boat. 

Date  of  Contract:  February  24,  1920. 

Date  of  beginning :  Within  10  days  of  March  18, 1920. 

Date  of  expiration :  August  13,  1920. 

Percentage  complete  June  30,  1920:  Practically  completed. 


EXPENDITURES. 


Summary  of  expenditnres  for  the  fiscal  year  ending  June  SO,  1920. 

Administration $8, 330. 53 

Operation  of  locks  and  dams 17, 823. 99 

Maintenance  and  repairs , 28, 329. 88 

Improvement  and  reconstruction 13, 260. 13 

Channel  work 9, 006. 62 

Surveys  and  examinations  to  determine  present  condition  of  dams —  26. 16 

Total 76, 776. 71 

Expenditures  by  fUoal  years. 


1906 $5, 601. 30 


1907- 

1908 

1909— 

1910 

1911- 


6, 950. 58 
16, 628. 96 
81, 801. 58 
83,056.73 
32, 508.  78 

1912 98, 673. 62 

1913 129, 662. 88 

1914 162, 868. 69 


1915 $103,946.94 

1916 47, 636. 59 


1917- 
1918- 


1919- 
1920- 


Total 


44,081.77 
61,275.92 
74,468.74 
76, 776. 71 

925,826.68 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS   IN  THE  CHATTANOOGA, 

TENN..  DISTRICT. 


REPORT  OF  LIEUT.  COL.  LYTLE  BROWN,  CORPS  OF  ENGINEERS. 


nCPBOYKlCXNTS. 

(Tbe  l6tter0  and  Ugartm  to.  pwrentbeses  Indicate  the  group,  and  the  numerical  order  In  the 
groaph  to  whldi  the  reepeetlye  Improyementa  belong  for  parpoeea  of  appropriation.] 


Paga 

1.  Tennessee  River  above  Chat- 

tanooga (Al) 2683 

2.  Tennessee  River,  Chattanooga 

to  Rlverton,  except  Browns 
Island  to  Florence  (A2)._    2686 

3.  Tennessee  River,  below  Rlver- 

ton (A3) 2591 

4.  Operating  and  care  of  Hales 

Bar  Lock 2593 


Paga 
6.  Operating  and  care  of  Colbert 
Shoals  Canal  (head  of  Col- 
bert Shoals  to  Rlverton)..    2594 

6.  French     Broad     and     Little 

Pigeon  Rivers,  Tenn 2596 

7.  Clinch  River,  Tenn.  and  Va. 

(Bl) 2596 

8.  Hiwassee  River,  Tenn.  (B2)_    2596 


FOB  DESCRIPTION  OF  IMPROVKMENTS  IN  THIS  DISTRICT,  SEE  PAGES  1290  TO   1325. 

Note. — Quantities  as  given  in  the  report,  whether  for  excavated  rock  or 
gravel,  for  quarried  rock,  or  for  rock  used  In  dikes,  are  for  **  place  measure- 
ment ** — that  Is,  they  represent  in  each  case  the  space  occupied  by  the  material 
In  situ.  For  estimated  quantities  of  excavation  an  allowance  of  1  foot  "  over- 
cut*'  Is  made.  Extraordinary  repairs  to  plant  are  considered  as  increasing 
the  value  of  the  plant  to  the  extent  of  the  cost  of  the  repairs.  All  ordinary 
repair  costs,  and  depreciation  on  original  cost  plus  extraordinary  repairs  during 
the  year,  have  been  distributed  into  the  different  items  of  open-channel  work. 

TENNESSEE   RIVER,  TENN.,   ALA.,  AND  KY.      (GROUP   A.) 

1.  TENNESSEE  RIVER  ABOVE  CHATTANOOGA.     (Al.) 


OPERATIONS    DURING   THE    TISCAL   TEAR. 

Operation  of  -floating  plant, — Operations  were  carried  on  with  two 
working  parties  during  the  periods  July  1  to  July  28,  1919,  and 
October  1  to  11,  1919,  and  with  one  working  party  during  the 
remainder  of  the  year,  the  other  party  being  transferred  to  work 
in  the  Hales  Bar  pool  and  at  the  Hales  Bar  lower  lock  approach. 

Par^  No.  1  worked  at  Coulter  Island  and  Sister  Island  Shoals 
from  July  1,  1919,  to  January  24,  1920,  when  suspension  was  neces- 
sitated by  high  water  and  unfavorable  weather  conditions  and  all 
plant  was  moved  to  Chattanooga  for  repairs.  Work  was  again  re- 
sumed on  June  28,  1920,  and  continued  till  the  end  of  fiscal  vear. 
During  the  former  period  this  party  was  equipped  with  the  follow- 
ing plant :  Dredges  TelUco  and  Nolichaeky^  stetuner  GMlhowee^  der- 
rick boats  Nos,  4,  ff,  and  i5,  nine  barges,  one  supply  boat,  two  quarter 
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boats,  one  oil  boat,  one  drill  outfit,  three  dump  scows,  and  two 
launches.  During  the  latter  period  the  same  plant  was  used,  except 
dredge  Nolichucky^  derrick  boat  No.  ^,  2  barges,  1  quarter  boat, 
and  1  launch.  This  plant,  together  with  certam  other  plants,  was 
transferred  to  the  Widows  Bar  Lock  construction  work  below  Chat- 
tanooga. 

Party  No.  2  worked  at  North  Chickamauga  Shoals  from  July  1 
to  28  and  October  1  to  11,  1919,  completing  this  work,  and  was 
equipped  during  the  greater  part  of  the  time  with  the  following 
plant:  Dredge  Kwasmd^  steamer  Ocoee^  derrick  boat  No.  7,  driU 
tender  No.  ^  1  drill  outfit,  1  pump  boat,  1  tool  boat,  5  quarter  boats, 
2  launches,  10  barges,  3  dumpscows,  1  storage  boat,  and  1  flat  boat. 

In  May  and  June,  1920,  the  following  floating  plant  was  trans- 
ferred to  the  Widows  Bar  Lock  construction  work  below  Chatta- 
nooga :  Dredge  Nolichucky^  derrick  boat  No.  4?  drill  tender  No.  ^  2 
quarter  boats,  6  barges,  and  2  dump  scows. 

Shortage  of  labor  and  materials  considerably  retarded  such  work 
as  was  undertaken  during  the  vear.  No  open-channel  work  was  prac- 
ticable between  January  1  ana  May  1, 1920,  due  to  unfavorable  river 
and  weather  conditions.  High  water  in  December,  1919,  occasioned 
material  delays,  and  all  plant  remained  idle  at  Chattanooga  with 
reduced  forces. 

Coulter  Island  Shoals  {US  miles  above  Chattanooga) . — For.  descrip- 
tion of  this  obstruction  and  work  done  prior  to  the  fiscal  year,  see 
Annual  Eeports  for  1918,  pages  2808  and  2859,  and  Annual  Eeport  for 
1919,  page  2933.  Work  was  carried  on  at  this  locality  from  July  1, 
1919,  to  January  24,  1920,  and  from  June  28  to  June  30,  1920.  Dur- 
ing the  periods  operations  were  carried  on  2,241  holes,  aggregating 
9,234  linear  feet  in  depth,  were  drilled  and  blasted,  at  a  cost  or 
$26,750.09,  or  $2.89  per  linear  foot,  200,000  square  feet  of  channel 
being  covered.  Gravel,  amounting  to  33,299  cubic  yards,  was  removed 
from  the  channel,  at  a  cost  of  $40,166.16,  or  $1.20  per  cubic  yard ;  and 
15,195  cubic  vards  of  rock  were  excavated  at  a  cost  of  $29,848.14,  or 
$1.96  per  cufcic  yard.  In  cleaning  channel  operations,  2,720  linear 
feet  full  channel  width  was  cleaned,  at  a  total  cost  of  $1,141.39.  Ex- 
cavated material,  amountng  to  666  cubic  yards,  was  placed  in  dikes 
at  a  total  cost  of  $1,117.63,  or  $1.68  per  cubic  yard.  All  dikes  were 
gone  over  and  lowered  to  proper  height  of  1^  to  2  feet  above  extreme 
low  water.  The  work  as  a  whole  was  96  per  cent  completed  at  the 
end  of  the  year. 

Sister  Island  Shoals  {137  miles  above  Chattanooga) . — ^At  the  be- 
ginning of  the  fiscal  year  the  dredge  Nolichucky  was  stationed  here 
ready  to  start  dredging  material  not  requiring  drilling  and  blasting 
operations.  However,  a  probing  party  from  the  dredge  soon  ascer- 
tained that  there  was  little,  if  any,  soft  material  here  and,  as  auxiliary 
drilling  and  blasting  outfits  were  not  available,  the  attempt  to  begin 
operations  was  abandoned  during  July  and  the  dredge  was  moved  to 
Coulter  Island  Shoals.  Fifteen  cubic  yards  of  gravel  had  been 
dredged.    The  total  cost  of  work  referred  to  above  was  $2,254.16. 

North^  Chickammiga  Shoals  (7  miles  above  Chattanooga). — For 
description  of  this  obstruction  and  work  done  prior  to  the  fiscal  year 
see  Annual  Report  for  1919,  page  2934.    During  the  current  fiscal 
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year  1^0  cubic  yards  of  stone  were  quarried,  at  a  cost  of  $4,099.05, 
or  $3.33  per  cubic  yard;  1,590  cubic  yards  of  quarried  stone  were 
placed  in  1,016  linear  feet  of  dikes,  at  a  cost  of  $7,530.28,  or  $4.73 
per  cubic  yard ;  and  the  full  channel  width  was  swept  for  an  aggre- 
gate length  of  2,680  feet,  at  a  cost  of  $961.34.  All  dikes  were  low- 
ered to  the  proper  height  of  1^  to  2  feet  above  extreme  low  water. 
The  improvement  of  this  obstruction  was  completed  on  October  11, 
1919. 

Chattanooga  hoot  '^ 
ing  plant  was  moored 

pertaining  to  party  No.  2  dredged  the  area  immediately 
the  Government  property,  excavating  6,575  cubic  yards  of  mud,  at 
a  cost  of  $1,021.73,  or  $0,155  per  cubic  yard. 

Construction  and  repair  of  plant. — An  effort  was  made  to  repair 
all  plant  pertaining  to  parties  Nos.  1  and  2  during  the  high-water 
season  (January  to  April,  inclusive)  at  the  Chattanooga  boat  yard, 
but  delay  in  receipt  of  lumber  greatly  retarded  the  work,  with  re- 
sult that  all  desirable  repairs  were  not  made  and  such  repairs  as 
were  absolutely  necessary  were  not  completed  at  the  end  of  the  fiscal 
year.  This  delayed  the  departure  of  party  No.  1  to  its  working 
locality  above  Chattanooga  and  party  No.  2  to  its  working  locality 
below  Qiattanooga.  All  repairs  which  were  of  any  consequence 
were  made  at  the  Chattanooga  boat  yard.  AH  costs  incurred  at  the 
boat  yard  have  been  prorated  into  the  repair  and  construction  work 
and  open-channel  work  applicable. 

The  construction  of  three  barges  {Nos.  92,  93,  and  P4),  one  dump 
scow  {No.  21),  and  three  drill  rafts  {Nos.  41,  4^,  and  43)  were  com- 
pleted for  use  above  and  below  Chattanooga,  all  at  a  cost  of  $14,- 
471.95.  New  hull  for  steamer  Chilhowee  is  4  per  cent  completed, 
at  a  cost  of  $241.09;  pump  boat  No.  1  and  derrick  boat  No.  7  were 
converted  into  underwater  saw  boats  for  use  in  the  Hales  Bar  section. 
at  a  cost  of  $1,900.12.  Cabin  from  oil  boat  No.  2  was  enlarged  and 
placed  on  barge  68,  at  a  cost  of  $1,765.62;  repairs  chargeable  to 
above  Chattanooga  and  Chattanooga  to  Browns  Island  were  made 
to  two  steamers,  at  a  cost  of  $2,085.02;  three  dredges,  at  a  cost  of 
$6,968.35;  four  derrick  boats,  at  a  cost  of  $12,065.02;  seven  barges, 
at  a  cost  of  $4,481.80;  one  drill  tender,  at  a  cost  of  $860.26;  four 
dump  scows,  at  a  cost  of  $1,971.34;  seven  quarter  boats,  at  a  cost  of 
$1,990.34;  three  drill  rafts,  at  a  cost  of  $450.28;  one  pump  boat,  at 
a  cost  of  $1,154.60;  three  launches,  at  a  cost  of  $782.04;  one  tool  boat, 
at  a  cost  of  $330.87;  and  one  storage  boat,  at  a  cost  of  $1,191.26;  a 
total  cost  of  $34,331.18  for  all  repairs.  . 

The  following  is  a  summary  of  the  cost  of  all  operations  m  this 
section  of  the  river  during  the  year : 

Ket  field  cost *^'t?l'^ 

Constniction  and  reconstruction  of  plant n^'iTQSS 

Extraordinary  repairs  to  plant — --— T~': 7  ^7Q  «« 

Ordinary  repairs,  alterations,  and  additions  to  plant T,  5T».  8» 

Caring  for  fleets  while  not  working,  and  similar  expenses 3^,  615.  ^ 

Equipment  purchased ^'  ^-  ^ 

Depreciation  of  plant q  oS'^ 

District  and  division  office  charges »,  z&4.  w 

Total 157. 907. 03 
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Reimhursable, — On  July  Ij  1919,  $43.13  was  reimbursable.  During 
the  fiscal  year  $1,162.37  additional  was  expended.  All  this  was  re- 
ceived bacK  during  the  year. 

CJONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  8d  seas.,  p. 

563) *  IS66, 760. 87 

Present  project: 

(1)  Caney  Creek  Lock  and  Dam — 

July  25,  1912 $15,000.00 

Mar.  4,  1913 '10,614.57 

26, 614.  57 

(2)  Open-channel  work — 

July  25,  1912 90,000.00 

Mar.  4,  1913 210,000.00 

Mar.  4, 1915  (allotment  dated  Apr.  1, 1915)—  •  150, 000. 00 
Mar.  4,  1915  (allotment  dated  June 2, 1916) .      14, 000. 00 

July  27,  1916 300,000.00 

Aug.  8,  1917  (allotment  dated  Aug.  29, 1917)  _  *  300, 000. 00     - 
Received  by   transfers   from   Caney   Creek 

Lock  and  Dam 289, 385.  43 

July  18,  1918 160,000.00 

June  5,  1920  (allotted  Aug.  15,  1920) 20,000.00 

Transferred  from  Chattanooga  to  Riverton_      15,000.00 

1,  548, 385. 43 

Grand  total  of  aU  appropriations 2,440,760.37 

Receipts  from  sales,  etc.,  $81,536.73. 


2.  TENNESSEE  RIVER— CHATTANOOGA  TO   RIVERTON    (EXCEPT 
BROWNS  ISLAND  TO  FLORENCE).     (A2.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

HALES  BAB. 

Snagging  in  the  Hales  Bar  pool. — An  allotment  of  $50,000  was 
made  from  the  river  and  harbor  act  of  August  8,  1917,  for  the  pur- 
pose of  removing  trees  and  stumps  between  the  old  and  new  timber 
lines  along  the  edges  of  the  Hales  Bar  pool.  Due  to  the  shortage  of 
floating  equipment  for  the  work,  to  tne  necessity  of  constructing 
underwater  saw  outfits  and  to  the  more  pressing  need  of  auxiliary 

;lant  elsewhere,  little  active  field  work  was  done  during  the  year, 
'wo  oomplete  underwater  sawboats  were  provided  at  the  Chatta- 
nooga boat  yard  by  remodeling  pump  boat  No,  1  and  derrick  boat 
No.  7.  These  boats  were  tested  in  actual  tree  cutting  operations  in 
the  pool  and  found  to  be  satisfactory.    The  cost  of  work  done  dur- 

^  Ezcluslye  of  f 610.00  expended  on  Little  Tennessee  River  in  accordance  with  terms  of 
act  of  Mar.  8,  1005,  and  IndusiTe  of  $57,081.85  expended  ander  the  present  project  fi>r 
open-cbamiel  work. 

>  Bxclnsiye  of  $280,885.48  transferred  to  open-channel  work  by  departmental  authority. 

•Indnding  $8,210  transferred  from  appropriation  for  Clinch  and  Hlwassee  Rivers, 
TeDn. 

*  Excludes  $25,000  transferred  to  the  '*  Florence  to  Biyerton  "  section  on  July  16,  1018. 
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ing  the  year  (including  purchase  of  equipment,  depreciation,  etc.) 
was  $10,478.07.  The  degree  of  completion  at  end  of  year  was  10 
per  cent. 

Lower  approach  to  Hales  Bar  Lock. — For  description  of  this  ob- 
struction and  work  done  prior  to  the  fiscal  year  see  Annual  Report 
of  1918,  page  2863.  During  the  current  fiscal  year  4,859  cubic  yards 
of  rock  were  excavated  at  a  cost  of  $18,409.42,  or  $3.78  per  cubic 
yard;  1,774  holes  were  drilled  and  blasted.,  aggregating  10,612  linear 
feet  in  depth,  at  a  cost  of  $21,473.23,  or  $2.02  per  linear  foot;  2,166 
cubic  yards  of  excavated  rock  were  placed  in  14,397  square  yards  of 
riprap  on  the  bank  below  the  lock,  at  a  cost  of  $9,461.75,  or  $0.66  per 
square  yard;  1,200  linear  feet  of  luU  channel  width  were  cleaned  of 
aU  high  places  left  by  dredging  .operations,  at  a  cost  of  $4,307.30^ 
The  degree  of  completion  at  end  of  year  was  90  per  cent. 

Bridgeport  Island. — Between  September  4  and  8,  1919,  plant  per- 
taining to  party  engaged  at  Hales  Bar  approach  towed  175  cubic 
yards  of  excavated  rock  from  Hales  Bar  to  Bridgeport  Island,  1& 
miles  downstream,  and  placed  same  in  old  dike,  repairing  same  for  a 
length  of  225  linear  feet,  at  a  cost  of  $486.55,  or  $2.78  per  cubic  yard. 

HAIXS  BAX  TO  BBOWNB  ISLAND. 

Widows  Bar  Loch. — ^The  survey  of  the  lock  site,  which  was  75  per 
cent  complete  at  the  beginning  of  the  year,  was  completed^  the  left 
bank  being  cross-sectioned  for  about  3,000  feet,  probing  being  made 
under  the  abutment  and  dam  sites,  and  16  aaditional  holes  being: 
cored  with  the  diamond  drill. 

Preparations  for  lock  construction  were  begun  by  hired  labor.  The 
steamer  McPherson^  dredge  Nolichucky^  derrick  boat  No.  4?  drill 
tenders  Nos.  3  tod  4,  barges  22,  25R,  35,  76,  77,  79,  82,  and  9i,  dump 
scows  H  and  16,  and  quarter  boats  6,  6,  8, 20,  and  21  were  assembled 
at  the  lock  site  and  43  cars  of  material  and  equipment  were  received 
and  unloaded,  including  one  10-ton  locomotive  crane,  two  5-ton  gaso- 
line locomotives,  16  flat  cars,  6  dump  cars,  and  Dodge  touring  car. 
Loose  material  under  site  of  cofferdam  was  dredged  for  a  distance  of 
260  feet,  850  cubic  yards  being  removed.  Timbers  for  66  fe^t  of 
cofferdam  w^ere  framed.  Trees  were  cut  from  the  roadway  for  a 
distance  of  400  feet,  and  100  feet  of  ditch  for  sewer  pipe  were  dug. 
An  unloading  derrick  was  erected  at  Bridgeport,  Ala.,  and  the  crane 
put  in  operation  at  the  lock.  Temporary  ouilding  work  was  partly 
completed  as  follows: 

Per  cent. 

Mess  hall,  20  by  100  feet,  with  24  by  60  foot  wing 75 

Elormltoryi  24  by  80  feet,  for  white  laborers 90 

Lavatory,  16  by  60  feet  for  white  laborers 90 

Dormitory,  24  by  80  feet,  for  negro  laborers 25 

Warehouse,  30  by  100  feet 20 

The  cost  of  the  work  was  as  follows : 

Survey $1, 840. 48 

.^Dtamond   drilling 1, 182.  77 

Installation  of  plant 7, 489. 80 

Temporary  buildings 15, 509. 48 

Road 178. 17 

Sewer  system 919.  61 

Ck)«ferdam 6, 904.  5*^ 
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Water   supply $587.  56 

Equipment  purchased 5, 610. 21 

Caring  for  property  while  not  working 2, 934. 25 

Ordinary  repairs  to  floating  plant 2, 679. 33 

Depredation  of  plant 2, 766. 64 

District  and  division  ofllce  charges 3, 545. 28 


Total 52, 208. 00 

Belief onte  Loch, — The  resurvey  of  the  original  lock  site,  which 
was  75  per  cent  completed  at  the  beginning  of  the  year,  was  com- 
pleted. Probings  were  made  under  the  dam  and  abutment  sites  and 
in  the  lower  approach  to  the  lock.  The  latter  showed  a  large  amount 
of  rock  excavation  necessary,  and  it  is  believed  that  a  better  site  can 
be  found  in  the  vicinity  where  only  a  small  amount  of  approach  ex- 
cavation will  be  necessary.    The  cost  of  the  work  was  $1,737.20. 

Reimhursdble, — Reimbursable  expenditures  amoimting  to  $155.76 
were  made  and  received  back  during  the  year. 


FLORENCE   TO    COLBERT    SHOALS. 


Work  to  he  done. — At  the  beginning  of  the  fiscal  year  this  work 
was  reported  as  99  per  cent  complete,  the  work  remaining  to  be  done 
consisting  of  the  removal  of  ridge  of  rock  along  outer  edge  of  channel 
at  Buck  Island  Shoals.  The  work  known  to  be  necessary  was  done, 
and  a  depth  of  5  feet  at  low  water  secured  at  Buck  Island.  However, 
a  survey  of  dredged  channels  at  Florence  and  Tuscumbia  Bar  indi- 
cated a  large  amount  of  rock  above  grade.  Work  was  carried  on  at 
Tuscumbia  Bar  during  the  fiscal  year,  and  a  depth  of  4  feet  at  extreme 
low  water  secured  for  a  width  oi  75  feet.  Until  the  survey  has  been 
completed,  no  estimate  can  be  made  of  work  necessary  to  secure  full 
projected  depth  for  this  entire  section  of  the  river. 

Operation  of  floating  plant. — The  dredge  Tennessee^  tow  boat 
Lookout^  derrick  boats  10  and  16^  1  drill  raft,  3  dump  scows,  4  barges, 
1  launch,  and  1  quarterboat  constituted  the  working  fleet  during  the 
time  work  was  carried  on  in  this  section.  This  fleet  was  engaged  in 
work  below  Eiverton  the  larger  part  of  the  year.  Working  conditions 
have  been  very  unfavorable,  considerable  interference  resulting  from 
high  waters. 

auck  Island  SJioals. — For  description  of  this  obstruction  and  state- 
ments of  previous  work,  see  Annual  Eeports  for  1916, 1917, 1918,  and 
1919,  pages  2721, 2815, 2864,  and  2939,  respectively.  During  the  fiscal 
year,  750  feet  of  channel,  full  width  was  cleaned,  at  a  cost  of  $6,262.46, 
thus  completing  the  improvement. 

Titscumbia  Bar. — For  description  of  this  obstruction  and  statement 
of  previous  work,  see  Annual  JReports  of  1917  and  1918,  pages  2813 
and  2864,  respectively.  During  the  fiscal  year  the  left  half  of  channel, 
9,239  feet  in  length,  was  swept  with  rafts  and  loose,  scattering  rocks 
removed,  at  a  cost  of  $12,700.19.  The  cleaning  of  the  right  half  of 
channel  will  complete  this  improvement. 

Survey. — It  was  discovered  during  the  previous  fiscal  year  that  an 
error  had  been  made  in  establishing  the  elevation  of  the  low-water 
surfaces  at  Florence  Shoal  and  Tuscumbia  Bar,  and  that  the  depths 
to  which  the  channel-cleaning  operations  had  been  carried  were  0.8 
foot  and  about  0.5  foot,  respectively,  less  than  the  project  depth  at 
these  places.  During  the  fiscal  year,  a  survey  of  the  channel  from 
Florence  to  Colbert  Shoals  was  begun.    Survey  of  Tuscumbia  Bar 
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was  90  per  cent  complete  at  the  end  of  year,  all  high  places  being 
located  oy  sounding  and  stadia.   Cost  of  survey,  $5,734.25. 

Construction  ana  repair  of  plant. — No  plant  was  constructed  dur- 
ing the  fiscal  year.  Launch  No.  6  was  reconstructed  at  a  cost  of  $468. 
Extraordinary  repairs  were  made  to  barges  SB  and  82  at  the  Muscle 
Shoals  boat  yard.  Ordinary  repairs  were  made  in  the  field  as  follows : 
Towboat  Lookout^  $1,691.13;  derrick  boat  16^  $116.66:  derrick  boat 
iO,  $443.57 ;  dredge  Tennessee^  $1,875.62 ;  dump  scow  5,  $165.96 ;  dump 
scow  ii,  $142.28;  dump  scow  i«.  $101.33;  quarter  boat  11^  $41.65;  a 
total  cost  for  ordinary  repairs  oi  $4,577.20. 

The  following  is  a  summary  of  the  cost  of  all  operations  in  this 
section  of  the  river  during  the  year : 

Net  field  cost $9,174.64 

Reconstruction  of  plant 468. 00 

Extraordinary  repairs  to  plant ± 3, 533. 80 

Ordinary  repairs,  alterations,  and  additions  to  plant 3, 092. 41 

Caring  for  fleet  and  similar  expenses  while  not  working 4, 466. 07 

Equipment  purchased 493. 50 

Depreciation  of  plant 6, 571. 87 

District  and  division  oflice  expenses 1, 392. 41 

Total : 29, 192. 20 

Reimbursable, — Reimbursable  expenditures  amounting  to  $181.50 
were  made  and  received  back  during  the  year. 

CONTRACTS  IN  rOROB. 

None. 


APPROPRIATIONS. 
Previous  projects : 

Open-channel  work,  Chattanooga  to  River- 
ton    (see  H.   Doc.   No.    1491,   63d   CJong., 

3d  sess.,  p.  564) *  $1,199,  228.68 

Less  balance  made  available  under  present 
project  for  "  Florence  to  Ck)Ibert  Shoals  "-  199, 068. 17 

Total  expended  for  previous  projects  between  Chatta- 
nooga and  Riverton $1,000,160.41 

Existing  project : 

Hales  Bar  lock  and  dam — " 

Mar.  3,  1905 $10, 000. 00 

June  30,  1906  (sundry  civil  act) 40,000.00 

Mar.  2,  1907 62,970.00 

Mar.   3,   1909    (allotment   dated   Mar.    26, 

1909) :15, 000.  00 

June  25,  1910 50, 875. 00 

June  25,  1910  (sundry  civil  act) 50,875.00 

Aug.    8,    1917    (allotment   dated   Aug.   29, 

1917) 1 50, 000.  00 

June  5,  1920  (allotted  Sept.  2,  1920) 30,000.00     • 

Amount  expended  from  appropriations  for 

Hales  Bar  to  Browns  Island 6, 668. 87 

Total  appropriations 316, 388. 87 

Receipts  from  sales,  etc.,  $165.89. 

»Bxclu«lve  of  $12,043.32  expended  below  Riverton  (see  Annual  Report  for  1891,  p. 
2257).  $5,000  transferred  to  Colbert  Staoals  Canal  ander  joint  resolution  No.  8,  approved 
Jan.  t.   1910,  and  $3,191,726.50  expended    for  Muscle   Sboals   Canal. 

s  An  allotment  of  $6,000  made  June  30,  1904,  from  the  appropriation  for  ezamlnatlona, 
sorveya.  and  contingencies  of  rivers  and  harbors,  was  expended  in  making  preliminary 
exam&ations  between  Scott  Point  and  Hales  Bar  and  la  not  included  In  the  appropria- 
tions for  this  improvement  /^^  ^  ^  ^T  ^ 
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Bzistiiig  project — (continued. 

Hales  Bar  to  Browns  Island — 

July  26,  1912 HO.OOO.OO 

Mar.  4,  1913 "235,000.00 

July  27,  1916 500,000.00 

July  18,  1918 40,000.00 

$785, 000. 00 

Less  amount  expended  at  Hales 

Bar 6,668.87 

Transferred  under  river  afid  harbor 

act  approved  Mar.  4,  1915 150, 000. 00 

.  156,668.87 

Total $628,  331. 13 

Transferred  to  section  above  Chattanooga 15, 000. 00 

Net  total 613,331.  IS 

Receipts  from  sales,  etc.,  $1,058.50. ' 

Florence  to  CJolbert  Shoals — 

Balance   remaining  from  previous   appro- 
priations    190, 068. 17 

July  25,  1912 120,000.00 

Mar.  4,  1913 100,000.00 

Oct  22. 1913  (urgent  deficiency  act) 150,000. 00 

Oct.  2, 1914  (allotment  dated  Oct  15, 1914)  _  110, 000. 00 

Mar.  4, 1915  (allotment  dated  Apr.  1, 1915)  _  100, 000.  00 

Mar.  4. 1915  ( allotment  dated  Oct.  12, 1915) -  85, 000. 00 

July  27,  1916 120, 000. 00 

Aug.   8,   1917    (allotment  dated   July   15, 

1918)    25,000.00 

Total  appropriations 1, 009, 068. 17 

Receipts  from  sales,  etc,  $43,958.62. 

Colbert  Shoals  Canal — 

Sept  19,  1890 150, 000. 00 

June  13,  1892 300, 000. 00 

Aug.  14,  1804 -•- = 245, 000.  00 

Mar.  3,  1899 100, 000. 00 

June  13,  1902 200, 000. 00 

Mar.  3,  1903  (sundry  civil  act) 350, 000.  00 

Mar.  3,  1905 200,000.00 

Mar.  3, 1905  (sundry  civil  act) 50, 000.  00 

June  30, 1906  (sundry  civil  act) 100, 000. 00 

Mar.  2,  1907 200, 000. 00 

Mar.  4,  1907  (sundry  civil  act) 100, 000.  00 

Mar.  27,  1908  (sundry  civil  act) 93, 000. 00 

Mar.  4,  1909  (sundry  civil  act) 120, 000. 00 

June  25,  1910 100, 000. 00 

Received  by  transfer  from  between  Chatta- 
nooga and  Rlverton  under  joint  resolution 

No.  8,  approved  Jan.  7,  1910 5, 000. 00 

Total  appropriations 2, 313,  000. 00 


Receipts  from  sales,  etc.,  $9,281.27. 

Total  for  present  projects,  Chattanooga  to  Rlverton,  ex- 
cept Muscle  Shoals  Canal 4,236,788.17 


Total  for  all  projects,  Chattanooga  to  Rlverton,  except 

Muscle  Shoals  Canal 5,251,948.58 

Total  receipts  from  sales,  etc.,  $54,459.28. 

^  Bzclusive  of  $150,000  transferred  to  the  section  Florence  to  Colbert  Shoals  by  argent 
deAclency  act  of  Oct  22,  1918. 
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S.  TENNESSEE  RIVER  BELOW  RIVERTON.     (A3.) 
OPERATIONS  DURING  THE  TEAR. 

Operation  of  -floating  plant. — The  dredges  Kentucky  and  Watauga. 
towboats  Mcpherson  and  Colbert^  derrick  boat  No,  16^  one  drill 
tender,  3  drill  rafts,  7  barges,  4  dump  scows,  1  quarter  boat,  and  1 
launch  constituted  the  working  fleet  in  this  section  at  the  beginning 
of  the  year.  During  July  and  August  the  fleet  formerly  en^ged 
between  Florence  and  Colbert  Shoals  was  transferred  to  work  befow 
Siverton.  Towboat  Colbert  has  been  engaged  on  work  for  Wilson 
Dam  since  November  4.  During  the  latter  half  of  the  year,  towboat 
McPJieraon.  1  drill  tender,  2  barges,  and  2  quarter  boats  were  trans- 
ferred to  tne  Hales  Bar  to  Browns  Island  section,  to  be  used  in 
Widows  Bar  Lock  construction  work.  Work  has  been  carried  on 
at  Eiverton,  Indian  Creek,  Big  Bend,  and  Beech  Creek  Island  Shoals, 
but  operations  have  been  seriously  hindered  by  high  water,  which 
on  numerous  occasions  has  caused  delays  of  from  3  to  15  days  each. 

Riverton  Shoals, — For  description  of  this  obstruction  and  work 
done  prior  to  this  fiscal  year  see  Annual  Reports  of  1917,  1918,  and 
1919,  pages  2821,  2869^  and  2944,  respectively.  Work  in  this  locality 
was  earned  on  from  July  1  to  November  4,  at  which  time  it  was  sus- 
pended in  order  that  steamer  Colbert  might  be  available  for  work 
m  connection  with  construction  of  Wilson  Dam.  During  this  time 
2,220  cubic  yards  of  gravel  were  dredged  at  a  cost  of  $3,392.51,  or 
$1.52  per  cubic  yard;  11,835  cubic  yards  of  rock  were  dredged  at  a 
cost  of  $14,985.70,  or  $1.26  per  cubic  yard ;  625  linear  feet  of  channel, 
full  channel  width  was  cleaned,  at  a  cost  of  $13,095.78.  The  work 
as  a  whole  was  80  per  cent  completed  at  the  end  of  fiscal  year. 

Indian  Creek  Shoals  {6  mUes  below  Riverton). — For  description 
of  this  obstruction  and  work  done  prior  tp  the  fiscal  year,  see  Annual 
Reports  of  1917  and  1919,  pages  2820  and  2869,  respectively.  Work 
was  carried  on  in  this  locality  from  November  9  to  27,  during  which 
time  2,250  feet  of  channel,  full  width,  was  cleaned,  at  a  cost  of 
$8,878.65.  At  the  end  of  the  fiscal  year  the  work  as  a  whole  was  98 
per  cent  complete. 

Big  Bend  Shoals  {23  miles  below  Riverton) . — For  description  of 
this  obstruction  and  statement  of  work  done  prior  to  this  fiscal  year, 
see  Annual  Reports  for  1917,  1918,  and  1919,  pages  2819,  2869,  and 
2944,  respectively.  During  the  fiscal  year,  the  work  consisted  of 
cleaning  channel,  which  necessitated  a  small  amount  of  drilling  and 
blasting.  This  work  was  carried  on  from  August  1  to  October  24, 
when  it  was  stopped  because  of  high  water.  *  Channel  was  cleaned  for 
a  length  of  3,320  feet,  full  width,  and  350  holes  aggregating  672 
linear  feet  in  depth  were  drilled.  Total  cost  of  work  was  $19,487.62. 
Work  at  this  shoal  is  completed  except  about  50  feet  of  gne-half  the 
channel  width,  which  has  not  been  swept. 

Beech  Creek  Island  Shoals  {about  70  miles  below  Riverton). — The 
approved  plan  of  improvement  provides  for  the  excavation  of  a 
channel  150  feet  wide  and  5  feet  deep,  at  extreme  low  water,  for  a 
distance  of  6,200  feet  along  the  right  bank.  The  material  at  this 
point  consists  entirely  of  ^avel  and  loose  material.  During  the  fiscal 
year  48,983  cubic  yards  of  gravel  were  removed  at  a  cost  of  $25,620.11, 
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or  $0.58  per  cubic  yard.  At  the  end  of  the  fiscal  year  the  work  was 
25  per  cent  complete. 

MiscelUmeoua. — ^A  survey  was  made  at  Livingston  Point,  at  the 
mouth  of  the  river,  at  a  cost  of  $1,177.28. 

Repair  of  plant. — During  the  nonworking  season,  dump  scows  JfB 
and  13  were  repaired  at  the  Muscle  Shoals  boat  yard  at  a  cost  of 
$2,069.13.  Steamer  Lookout  was  repaired  at  Paducah,  Ky.,  at  a  cost 
of  $5,305.97.  Ordinary  repairs  were  made  in  the  field  as  follows: 
Towboat  Colbert^  $498.96,  derrick  boat  75,  $319.28 ;  dredge  Kentucky^ 
$1,602.98;  dredge  Watauga^  $914.12;  2  drill  rafts,  $809.58;  3  dump 
scows,  $154.69 ;  2  launches,  $188.89 ;  a  total  cost  for  repairs  in  the  field 
of  $4^488.60.  The  following  is  a  summary  of  the  cost  of  all  opera- 
tions in  this  section  of  the  river  during  the  year : 

Net  field  cost $39,966.25 

Extraordinary  repairs  to  plant 6, 634. 89 

Ordinary  repairs,  alterations,  and  additions 7, 972. 90 

Caring  for  fleet  while  not  working,  and  similar  expenses 17, 386. 57 

Equipment  purchased 218. 02 

Surveys,  maps,  etc 1, 014. 18 

Depreciation  of  plant 16, 706. 42 

District  and  division  office  expenses 3, 591. 23 

Total 93, 490. 46 

Reimbursable. — ^Reimbursable  expenditures  amounting  to  $56.48 
were  made  and  received  back  during  the  year. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p. 

565) *  $645, 375  .06 

Present  project : 

July  25,  1912 $110,000.00 

Mar.  4,  1913 110, 000. 00 

Oct  2, 1914  (allotment  dated  Oct.  16, 1914) 123, 000. 00 

Mar.  4, 1915  (allotment  dated  Apr.  1, 1915) "  251, 000. 00 

July   27,    1916 24,000.00 

Aug.  8, 1917  (allotment  dated  Sept.  17,  1917) 20, 000. 00 

July  18, 1918 143, 000. 00 

June  5, 1920  (allotment  dated  June  15, 1920) 75, 000. 00 

862, 000. 00 

Total  of  appropriations 1, 507. 375. 06 

Receipts  from  sales  ,etc.,  $26,375.58. 

^  Includes  unexpended  balances  remaining  from  previous  project  appropriatdons. 

>  An  allotment  of  $6,000  made  June  30,  1904,  from  the  appropriation  for  examinations, 
surveys,  and  contingencies  of  rivers  and  harbors,  was  expended  in  making  preliminary 
examinations  between  Scott  Point  and  Hales  Bar  and  Is  not  included  in  the  appropriations 
for  this  improvement 
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APPROPRIATIONS  FOR  TENNESSEE  RIVER    (CONSOLIDATED),  EXCEPT  MUSCLE 

SHOALS  CANAL. 

[Receipts  from  sales,  etc.,  amouDtlng  to  1162.871.59,  not  Included.] 


Section  of  river. 


Previous 

projects, 

expenditures. 


(a)  Canev  Creek  lock  and  dam., 
(ft)  r        •        -      - 


S51,4n6.94 


809,679.02 


Knorville  to  Kellys  Ferry 

(1)  Above  Chattanooga: 
'  ^  Canev  Creek 

Open-channel  work 

Total ., 809,679.02 

(2)  Chatt-anooga  to  Riverton:  ' 

Open-channel  work  (entire  section) '  l, 000, 160. 41 

(a )  Haies  Bar  lock  and  dam j 

(b)  Hales  Bar  to  Browns  Island , 

(c)  Florence  to  I'olbert  Shoels 

(d)  Colbert  Shoals  (anal 

Total 

(3)  Below  Riverton 

Total  for  river 


Present 

project.* 


$25,614.57 
1,570,460.78 


1,596.081.35 


ToUl  for  all 
projects. 


¥51.406.94 


25,614.57 
2,aS0,145.80 


2,405,760.37 


«2S8,.38«.87 

f.2S,331.13 

1.00'J,fWS.  17 

2:313,000.00 


4,236.788.17 


5,230,948.58 


1,000,160.41 


545,245.35  ,   962.129.71 


2,406,491.72  6,794,999.23   9,201.490.95 


1,000.160.41 

286,388.87 

628,331.13 

1,009,068.17 

2,313,000.00 


1,507,375.06 


1  Including  $12,043.32  e.xpcnded  from  appropriations  for  improving  Tennessee  River  below  Chattanooga 
and  exclusive  of  an  unexpended  balance  of  $866  of  the  emergency  allotment  from  the  act  of  Mar.  3,  1900, 
returned  to  the  Treasury. 

s  Including  $150,000  tran^sferred  from  "Hales  Bar  to  Browns  Island." 


4.  OPERATING  AND  CARE  OF  HALES  BAR  LOOK. 

The  lock  was  operated,  and  the  lock,  grounds,  buildings,  and  other 
improvements  were  cared  for  and  maintained,  all  work  being  done 
bj  hired  labor.  Repairs  were  made  to  operating  machinery,  con- 
sisting of  renewing  and  installing  new  minor  electrical  parts,  in- 
stalling two  new  roller  trains  in  sluice  well  B,  installing  new  chain 
on  roller  train  in  sluice  well  A,  and  repairing  sluice- valve  machin- 
ery. The  deep  well  pump  which  supplies  water  to  lock  and  lock 
houses  was  removed  from  well  three  times  and  repaired.  All  iron- 
work was  painted. 

Houses  cmd  grounds. — The  roof  of  office  and  warehouse  w^as  re- 
paired by  covering  with  melted  asphalt  and  gravel.  The  exteriors 
and  roofs  of  the  four  lock  houses  were  given  two  coats  of  paint.  A 
retaining  wall  116  feet  long  and  6  feet  high  was  built  just  north} 
of  office  and  warehouse  building.  A  second  retaining  wall,  37  feet 
long  and  averaging  3  feet  in  height,  was  built  between  lock  houses 
C  and  D.  A  third  retaining  wall  of  loose  rock,  150  feet  long  and 
averaging  1^  feet  in  height,  was  built  on  top  of  bluff  above  lock; 
500  linear  feet  of  fence  were  rebuilt  and  325  linear  feet  repaired 
after  high  water  had  caused  damages.  Miscellaneous  work,  con- 
sisting of  setting  out  flowers,  sowing  grass  and  clover  on  reserva- 
tion, cutting  weeds,  grass,  and  underbrush,  leveling  yards,  etc.,  Avas 
carried  on. 

Road. — About  three-fourths  of  a  mile  of  the  road  was  repaired, 
washouts  being  filled,  three  culverts  being  repaired,  and  that  part 
of  road  inside  of  reservation  being  resurfaced  with  cinders. 
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CONTItACTS  IN  FORCE. 

None. 


EXFENDiT  u  kES. 

Summary  of  expenditures  for  fiscal  year  ending  June  SO,  1920. 

Administration $1, 187. 56 

Operation  of  lock S,  272. 30 

Maintenance  and  repairs 2, 417. 78 

Total 6,877.04 

Expend!  tui'es  for  fiscal  year  ending  June  30 : 

1014 1, 823.  »5 

1915 9, 147. 49 

1916 9, 020. 64 

1917 10. 635. 72 

1918 12, 163  37 

1919 10, 002. 66 

1920 6. 877. 64 

Total r 59, 671. 47 


5.  OPERATING  AND  CARE  OF  COLBERT   SHOALS   CANAL    (HEAD  OF 
COLBERT  SHOALS  TO  RIVERTON). 

The  operation  of  this  lock  was  continued  throughout  the  year, 
which,  together  with  the  canal,  rounds,  buildings,  and  other  im- 
provementej  was  cared  for  by  hired  labor. 

Lock. — New  roller  trains  have  been  placed  in  upper  operating 
valves.  Drift  was  cleaned  from  lock  wall  and  1,100  cubic  yards  ot 
mud  were  dredged  from  the  lock  chamber.  This  work  was  accom- 
plished by  a  derrick  boat  and  towboat. 

Canal  trunk  and  embankment. — ^Ditches  were  cleaned  out  along 
the  canal  banks  and  drift  removed.  The  canal  banks  were  pro- 
tected with  riprap  where  necessary,  100  cubic  yards  of  stone  being 
used.  ^  Weeds  and!^  grass  were  cut  and  weirs  cleaned  and  repaired. 

Buildings  and  grouiids. — ^Minor  repairs  were  made  to  ouildings. 
Hot-water  heaters  were  installed  in  the  lockmen's  houses.  Road  was 
repaired  and  grass  and  weeds  cut.  Drift  and  refuse  were  removed 
from  the  reservation.    A  new  engine  was  installed  on  launch  Clinch. 

CONTRACTS  IN  FORCE. 

None. 


EXPENDITURES. 

Summary  of  expenditures  for  ftucal  year  ending  June  SO,  J 920. 

Administration $633. 98 

Operation  of  lock 3,628.12 

Maintenance  and  repairs 5,181.82 

Channel  work 2, 445. 02 


Total n,  888. 44 
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Expenditures  for  fiscal  year  ending  June  30 : 

1912 $7, 991.  96 

1913 38, 659. 37 

1914 22, 425. 17 

1915 18, 968. 59 

1916 15, 463. 96 

1917 11, 922.  92 

1918 13, 244. 38 

1919 10, 709.  78 

1920 11, 888. 44 

Total 1 151, 274.  57 


6.  FRENCH  BROAD  AND  LITTLE  PIGEON  RIVERS,  TENN. 

No  field  work  was  done  during  the  year  and  no  expenditures  were 
made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project,  French  Broad -River,  N.  G.   (see  H.  Doc.  No.  1491, 

63d  Cong.,  3d  sess..  p.  454) $43,000 

Present  project,  French  Broad  River,  Tenn. : 

June  14,  1880 $10,000 

Mar.  3,  1881 3, 500 

Auff.  2,  1882 5,000 

July  5,  1884 3,500 

Aug.  5,  1886 6,000 

Aug.  11,  1888 10,000 

Sept.  19,  1890 10, 000 

July  13,  1892 15,000 

Aug.  18,  1894 7,000 

June  3,  1896 5,000 

Mar.  3,  1899 - 5, 000 

June  13,  1902 15,000 

Mar.  3,  1905 u 2, 000 

Mar.  2,  1907 2,000 

Mar.  3,  1919  (allotment  dated  Apr.  9,  1909) 5,000 

June  25,  1910 23, 000 

July  25,  1912 15,000 

Mar.  4,  1913 15, 000 

Oct  2,  1914  (allotment  dated  Oct.  24, 1914) 10,000 

Mar.  4,  1915  (allotment  dated  Apr.  13, 1915) 30,000 

197,000 

Total  of  appropriations 240, 000 

Receipts  from  sales,  etc.,  $860.65. 


CLINCH  AND  HIWASSEB  RIVERS,  TENN.  AND  VA.     (GROUP  B.) 

7.  CLINCH  RIVER,  TENN.  AND  VA.     (Bl.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  during  the  fiscal  year,  and  no  expenditures 
made. 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

June  14,  1880 $10,000.00 

Mar.  3,  1881 3. 000. 00 

Aug.  2,  1882 3,000.00 

July  5, 1884 5, 000. 00 

Aug.  5,  1886 5, 000. 00 

Aug.  11,  1888 5, 000. 00 

Sept.  19,  1890 4, 000. 00 

July  13,  1892 4, 000. 00 

Aug.  18, 1894 2, 500. 00 

Mar.  3,  1899.: <. 8,500.00 

June  13,  1902  (allotment  dated  July  5,  1902) 3,000.00 

Mar.  3,  1905  (allotment  dated  Apr.  10,  1905) 1, 500.00 

Mar.  2,  1907  (allotment  dated  Mar.  25,  1907) 325. 43 

June  25,  1910  (allotment  dated  Oct.  7,  1910)—! 7,000.00 

Total  of  appropriations 61, 825. 48 

Transferred  to  other  works  under  authority  of  river  and  harbor 

act  approved  Mar.  4, 1935 3. 00 

Net  total 61, 822. 43 

Receipts  from  sales,  etc.,  $45.10. 


8.  HIWASSEE  RIVER,  TENN.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  during  the  fiscal  year,  and  no  expenditures  were 
made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project    (see  H.  Doc.  No.   1491,  63d  Cong.,  3d  sess.,  p. 
404) $36, 500. 00 

Present  nrolect  * 

June  13,  1902  (allotment  dated  July  5,  190^) $10,000.00 

Mar.  3,  1905  (allotment  dated  Apr.  10,  1905) 4. 500. 00 

Mar.  2,  1907  (allotment  dated  Mar.  25,  1907) 65,282.40 

Mar,  3,  1909  (allotment  dated  Apr.  9.  1909) 5,000. 00 

June  25,  1910  (allotment  dated  Oct.  7,  1910) 10,000.00 

July  25, 1912 5, 000. 00 

89,782.40 

Total  of  appropriations — — 126,282.40 

Transferred  to  other  works,  under  authority  of  river  and  harbor 
act  approved  Mar.  4,  1915 3,216.69 

Net  total - 123,065. 71 

Receipts  from  sales,  etc.,  $8.23. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FLORENCE,  ALA., 

DISTRICT. 

[Tennessee  River,  Browns  Island  to  Florence.] 


REPORT  OF  LIEUT.  COL.  LYTLE  BROWN,  CORPS  OF  ENGINEERS. 


IMPROVEMENTS. 


Page.  I  Page. 

1.  Nitrate  plants,  Muscle  Sboals,  2.  Operating  and  care  of  Muscle 

Tennessee  River 2507  |  Shoals  Canal 2607 

FOR  DESCRIPnON  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES   1325  TO  1332. 

1.  NITRATE  PLANTS,  MUSCLE  SHOALS,  TENNESSEBJ  RIVER. 
OPERATIONS  DUKING  THE  FISCAL  YEAB. 

Lock  and  dam  construction, — Operations  of  construction  division 
No.  1,  lock  and  dam,  during  the  fiscal  year  comprised  the  following : 
(a)  Electrical  construction;  (6)  camp  construction;  (c)  permanent 
shop  buildings  and  plant  equipment ;  (d)  operations  at  Pliun  Stone 
quarry;  (e)  earth  excavation  of  overburden  at  lock  site  using  waste 
material  for  grading  railroad;  (/)  extension  and  improvement  of 
yards  and  construction  tracks ;  (g)  railroad  to  Florence  Bridge  and 
unloading  dock  at  bridge;  (A)  rock  excavation  north  abutment;  (i) 
construction  of  dams  and  rock  excavation  coffer  No.  1 ;  (j)  construc- 
tion and  dams  of  coffer  No.  3  north  side  Jacksons  Island;  (k)  earth 
and  rock  excavation  in  dam  foundation  on  Jacksons  Island;  (Z) 
construction  of  dams  and  rock  excavation  coffer  No.  4  on  south  side 
Jacksons  Island ;  (m)  erection  of  construction  bridge  across  the  river 
on  the  location  of  the  dam;  (n)  concrete  masonry  of  the  dam  and 
other  structures. 

(a)  During  the  past  year  the  following  electric  inside  and  outside 
wiring  for  121  buildings  of  the  north  shore  camp,  10  buildings  for 
the  camp  near  Florence  Bridge,  and  25  dwellings  of  the  new  Pine 
Kidge  Camp  was  completed,  together  with  the  power  liiie  connec- 
tions. 

The  power  and  light  lines  were  extended  from  the  north  shore 
substation  to  the  south  side  of  the  river  to  supply  construction  divi- 
sion No.  2,  and  a  line  was  extended  from  the  substation  to  Florence 
Bridge. 

The  setting  of  poles  and  stringing  of  wire  for  the  entire  north 
shore  camp  street  lighting  system,  together  with  the  telephone  lines, 
was  completed  April  30,  1D20. 

At  the  United  States  Nitrate  Plant  No.  2  all  connections  necessary 
to  change  from  2,300  to  13,000  volts  and  meters  were  made;  current 
transformers,  cable,  and  lightning  arresters  were  installed  at  the 
power  house. 

The  electricians  also  completed  the  wiring  of  motors  and  connec- 
tions for  the  shop  buildings  along  the  north  shore  railroad  below 
the  dam,  for  the  north  shore  and  Jacksons  Island  air  compressors, 
electric-driven  pumps  in  coffer  No.  1  and  coffer  No.  3,  the  north  shore 
concrete-mixing  plant,  and  the  Jacksons  Island  concrete-mixing  and 
stone-crushing  plants. 
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All  the  electric  installation  for  seven  Terry  traveling  cranes  was 
completed  and  trolley  wires  for  the  operation  of  these  cranes  were 
strung  along  the  upstream  face  of  the  I-beams  supporting  the  down- 
stream rail  of  the  whirler  from  the  north  shore  to  the  south  side  of 
Jacksons  Island. 

The  maintenance  work  consisted  of  upkeep  of  motors  for  ma- 
chinery, pumps,  air  compressors,  substation;  lights  for  the  camp, 
railroad  y^rds  on  lower  level,  on  the  construction  bridge  in  the 
coffers,  and  for  Jacksons  Island  railroad  yards. 

(&)  The  camp  located  on  the  river  bluff  at  north  end  of  the  dam 
was  enlarged  by  the  addition  of  24  foremen  cottages,  2  twenty-room 
barracks  for  bachelor  employees,  20  dormitories,  3  mess  halls,  resi- 
dence for  physician,  1  large  dormitory  for  men  and  1  for  women,  to- 
gether with  joint  mess  hall,  7  permanent  residences,  1  pool  room, 
2  moving-picture  show  buildings,  and  also  6  double-family  houses 
in  the  negro  section  of  the  camp. 

At  the  site  of  the  unloading  dock  for  sand  and  gravel  at  Florence 
Bridge  2  mess  halls  and  6  bunk  houses  were  erected  for  employees 
engaged  on  the  west  section  of  the  railroad  and  at  the  dock. 

On^  Jacksons  Island  two  mess  halls  were  erected  on  the  north  side 
of  the  island  and  below  the  dam. 

The  camp  enlargement  work  was  turned  over  to  the  administration 
and  supply  division  January  1, 1920. 

Camp  construction  is  practically  complete.  Thirty  permanent 
houses  and  308  temporary  buildings  have  been  erected. 

{c)  The  north  shore  railroad  embankment  was  extended  on  the 
river  side  and  the  following  buildings  were  erected  and  placed  in 
operation:  hoiler  shop,  30  by  50  feet;  blacksmith  shop,  40  by  100 
feet;  machine  shop,  50  by  100  feet;  office  for  master  mechanic,  15  by 
20  feet;  pipe  shop,  30  by  60  feet;  spare-part  warehouse,  16  by  40  feet; 
oil  house,  25  by  60  feet ;  property  office,  16  by  30  feet ;  nail  house,  30 
by  30  feet;  north  shore  carpenter  shop^  40  by  100  feet;  coal-pocket 
tipple,  20  by  160  feet;  and  approach  tmaber  trestle,  210  feet;  three 
railroad  water  tanks,  each  of  5,000-ffallon  capacity ;  and  one  50- foot 
railroad  track  scales.  At  the  end  of  the  switch  back  track  in  Jones 
Hollow  there  has  been  buUt  an  electrical  warehouse,  30  by  60  feet; 
storage  platform,  20  by  120  feet ;  coal  tipple,  20  by  40  feet,  for  load- ' 
inff  wagons ;  and  a  warehouse,  50  by  75  feet. 

For  the  operation  of  rock  drills,  one  air  compressor  has  been  in- 
stalled on  the  north  shore  just  above  the  dam  which  was  placed  in 
operation  November  1,  1919.  The  second  air  compressor  is  located 
on  Jacksons  Island  and  was  placed  in  operation  December  20,  1919. 

On  the  north  shore,  below  the  dam,  one  double  2-yard  concrete- 
mixing  plant,  cement  storage  warehouse,  30  by  292  feet,  together  with 
oipye  steel  derrick  and  conveying  machinery  for  handling  sand,  gravel, 
ami  cement,  was  completed  December  31,  1919. 

On  Jacksons  Island,  below  the  dam  and  about  the  middle  of  the 
railroad  yards,  there  has  been  installed  one  double  4-yard  concrete- 
uoxing  plant,  cement  storage  warehouse,  40  by  714  feet,  one  48-inch 
and  six  14-inch  stone  crushers,  together  with  two  steel  derricks  and 
ail  necessary  conveying  machinery  for  handling  sand,  crushed  stone, 
and  cement,  together  with  three  timber  railroad  trestles  for  elevation 
of  sand  ana  gravel.    This  plant  was  completed  May  1,  1920. 

The  field  erection  of  seven  Terry  traveling  cranes  was  begun 
March  24.  1920,  and  completed  June  30,  1920,  three  of  these  cranes 
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being  located  on  suitable  tracks  within  coffer  No.  1  and  the  remaining 
four  within  Jacksons  Island  section. 

(d)  Drilling  and  blasting  operations  were  conducted  at  the  quarry 
situated  one-half  mile  above  the  dam  on  the  north  river  bank,  and 
5,826  cubic  yards  of  rubble  stone  were  handled  by  narrow-gage  rail- 
way and  deposited  as  crib  ballast  for  coffers  No.  1  and  No.  3. 

Since  March  15,  1920,  two  clipper  well-drill  outfits  have  been  at 
work  drilling  1,012  linear  feet  of  5f -inch  holes  into  the  ledge  of  rock 
of  the  river  bluff,  and  10,000  cubic  yards  of  plum  stone  for  the 
Cyclopean  masonry  of  the  dam  have  been  dislodged  by  blasting* 
operations  and  are  now  available  for  concrete  purposes. 

(e)  The  earth  excavation  of  overburden  on  the  lock  site,  using 
the  waste  material  for  filling  in  on  north  shore  river  front,  and 
grading  of  railroad  was  begun  by  steam  shovel  No.  4  on  'May  19, 
1919,  and  the  stripping  was  completed  March  9,  1920,  after  229,912 
cubic  yards  had  been  removed,  of  which  127,912  cubic  yards  were 
handled  during  the  fiscal  year. 

The  earth  excavation  for  the  east  approach  to  the  lock  was  begun 
March  10,  1920,  and  suspended  on  Miiy  15,  1920,  after  64,525  cubic 
yards  had  been  excavated. 

The  removal  of  rock  from  the  upper  level  of  the  lock  was  beffun 
Ajpril  7,  1920,  and  suspended  May  15,  1920,  after  10,250  linear  feet 
oi  hole  were  drilled  and  925  cubic  yards  of  rock  removed. 

All  the  foregoing  materials  were  used  to  build  up  the  railroad, 
coffer  arm  reinforcement,  and  in  filling  hollow  above  lock. 

The  total  excavation  for  lock  and  approaches  (unclassified  as 
earth  and, rock)  is  546,500  cubic  yards.  Total  work  is  54  per  cent 
complete. 

(/)  The  first  rail  for  the  permanent  track  connecting  the  Louis- 
ville &  Nashville  and  Southern  Eailroads  at  Florence  with  the  dam 
was  laid. February  11,  1919,  and  the  single  trackage  to  the  dam  and 
Jacksons  Island  yards  now  aggregates  15.27  miles  of  which  10.17 
miles  were  laid  down  during  tne  past  year,  and  includes  an  import- 
ant branch  line  from  the  west  end  .of  thp  north  shore  classification 
yards  to  the  sand  and  gravel  unloading  dock  on  north  bank  of  Ten- 
nesee  Kiver  just  below  Florence  Bridge. 

The  railroad  embankment  to  date  required  the  handling  of  198,185 
cubic  yards  of  earth  and  rock. 

(ff)  The  grading  of  the  west  section  of  this  railroad  was  begun 
by  the  contractor's  team  force  September  1,  1919,  and  completed 
November  1,  1919.  In  this  connection,  a*  light  steam  shovel  assisted 
in  the  work  of  grading. 

About  11,500  linear  feet  of  track  for  the  main  line,  Y,  and  sidings 
were  laid  down,  ballasted,  and  surfaced  with  slag. 

The  work  of  building  the  unloading  dock  for  handling  sand  and 
gravel  at  Florence  Bridge  was  completed  March  31,  1920,  and  re- 
quired the  construction  of  22  large  dock  cribs  which  were  filled  with 
2,090  cubic  yards  of  rock  ballast,  while  behind  this  dock  20,000 
cubic  yards  of  earth  obtained  from  the  lock  excavation  were  de- 
posited as  back  filling  and  107  foundation  piles  were  driven  for  the 
substructure  of  the  unloading  bins. 

(A)  The  work  of  drilling  and  blasting  for  the  rock  excavation  for 
cut-off  wall  and  north  abutment  of  the  dam  was  begun  January  27, 
1920,  and  was  suspended  June  15,  1920.    This  work  required  the 
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drilling  of  13^76  linear  feet  of  drill  holes  and  the  excavation  of 
11,250  cubic  yards  of  rock  and  is  75  per  cent  complete. 

(i)  The  construction  of  coffer  No.  1  at  the  north  end  of  the  dam 
was  completed  by  the  addition  of  12  coffer  cribs  filled  with  3,536  cubic 
yards  of  rock  obtained  from  the  quarry.  A  concrete  curtain  wall 
was  also  built  containing  170  cubic  yards  and  the  coffer  arm  back 
filling  required  the  handling  of  7,000  cubic  yards  of  earth. 

The  impounded  area  was  unwatered  August  15, 1919. 

Drilling  and  blasting  operations  for  the  removal  of  rock  from  the 
trenches  for  the  dam  were  begun  September  30,  1919,  and  37,817 
linear  feet  of  holes  have  been  drilled  and  17,518  cubic  yards  of  rock 
removed  from  the  trenches.  Besides  this,  2,710  cubic  yards  of  top 
ledges  of  water-worn  rock  were  removed  from  the  area  beneath  the 
section  of  the  dam. 

(j)  The  construction  of  coffer  No.  3  on  north  side  of  Jacksons 
Island  was  begun  July  28,  1919,  and  the  coffer  area  was  unwatered 
June  1,  1920.  The  work  accomplished  consisted  of  101  log  coffer 
cribs  placed  in  position  and  filled  with  8,071  cubic  yards  of  rock 
ballast,  together  with  12,669  cubic  yards  of  clay  filling  in  the  coffer 
clay  chamber  and  4,746  cubic  yards  of  earth  back  filling  along  the 
upstream  and  downstream  arms  of  the  coffer.  Total  work  100  per 
cent  complete. 

(k)  Steam  shovel  No.  5  excavated  85,300  cubic  yards  of  earth  over- 
laying the  rock  within  this  section,  all  of  which  together  with  19,046 
culbic  yards  excavated  by  steam  shovel  No.  1  from  borrow  pit  situated 
on  the  island  above  the  dam,  were  used  to  build  up  the  embankment 
for  the  railroad  yards  on  Jacksons  Island  below  the  dam. 

Drilling  and  blasting  operations  for  the  removal  of  rock  from  the 
trenches  were  begun  December  10,  1919,  and  39,408  linear  feet  of 
holes  were  drilled  and  12,157  cubic  yards  of  rock  removed  from  the 
trenches  for  the  dam.  In  addition  to  this  660  cubic  yards  of  rock 
were  taken  from  the  top  ledges  of  water- worn  rock  to  secure  adequate 
foundation  for  the  dam. 

(Z)  The  north  one-half  of  coffer  No.  4,  in  the  south  channel  of  the 
river  and  contiguous  to  Jacksons  Island  section,  was  completed  by 
the  placing  of  70  coffer  (Tibs,  which  were  ballasted  with  3,255  cubic 
yards  of  rock,  and  14,100  cubic  yards  of  earth  were  used  as  back 
filling  in  the  coffer  arms. 

Drilling  and  blasting  operations  for  the  removal  of  rock  from  the 
trenches  for  the  dam  were  begun  May  20,  1920,  12,676  linear  feet 
of  holes  being  drilled  and  905  cubic  yards  of  rock  removed  there- 
from, as  well  as  8,915  cubic  yards  of  earth  stripping  above  the  rock 
within  the  coffer  area. 

(m)  For  the  building  of  116  concrete  piers  of  the  3-track  construc- 
tion bridge  across  the  river  below  the  dam,  48  pedestal  piers  for  the 
support  of  upstream  rail  of  traveling  tower  cranes,  and  16  footings 
for  trestle  bents  for  fourth  track,  located  just  below  the  concrete 
piers,  required  the  pouring  of  11,231  cubic  yards  of  concrete. 

The  steel  superstructure  placed  on  these  piers  consisted  of  320 
pairs  of  I  beams,  while  98  single  I  beams  were  placed  in  position 
on  concrete  pedestal  piers  for  support  of  upstream  rail  of  the  travel- 
ing cranes.  Ties  and  rails  for  three  tracks  have  been  placed  on  steel 
superstructure  at  south  end  Jacksons  Island  section.  Total  work  is 
76  per  cent  completed. 
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(n)  The  double  2-yard  concrete  mixing  plant,  situated  on  the  north 
shore,  began  operations  May  6,  1920,  and  has  been  operated  inter- 
mittently since  then,  and  the  concrete  mixed  was  deposited  in  the 
apron  sections  for  the  dam  within  coffer  No.  1  and  Jacksons  Island 
sections. 

The  base  of  the  apron  sections  completed  contains  7,238  cubic  yards 
of  1-3-6  mix  and  the  top  surface  2.684  cubic  yards  of  1-2-4  mix, 
making  a  total  of  9,922  cubic  yards  ox  concrete  masonry  for  the  dam. 

Total  concrete  masonry  for  dam,  construction  division  No.  1, 
603,000  cubic  yards;  percentage  complete  is  1.64. 

Summary  of  concrete  manonry. 

Cubic  yards. 

Dam   9, 922 

CJonstniction  bridge 11, 231 

Terry  cranes 56 

North  shore,  mixing  plant 250 

Jacksons  Island,  mixing  plant 425 

Railroad  track,  scales 1 124 

Jacksons  Island,  stone  crushers 711 

Two  air  compressors --  96 

Total 22, 814 

Power 'Jumse  construction. — In  order  to  advance  the  time  of  com- 
pletion of  the  dam  and  power  house,  a  new  force  was  organized  early 
in  September  of  the  fiscal  year  for  the  construction  of  the  power 
house,  permanent  buildings,  power  lines,  and  other  structures  per- 
taining to  the  power-house  side.  This  organization,  known  as  con- 
struction division  No.  2,  has  been  established  on  the  south  side  of 
the  river,  and  the  work  is  being  carried  on  entirely  independent  of 
construction  division  No.  1,  which  is  engaged  on  the  construction  of 
lock  and  dam  and  is  established  on  the  north  side  of  the  river.  This 
division  of  the  construction  work  into  two  separate  organizations 
permits  of  more  rapid  progress,  because  it  is  possible  to  materially 
increase  the  forces  engaged  on  this  work  without  any  interference 
with  the  work  on  the  north  side  of  the  river. 

United  States  nitrate  plant  No.  2  is  on  property  adjoining  that 
occupied  by  the  Engineer  Department,  and  special  facilities  useful  in 
the  prosecution  of  this  work  were  available  at  this  plant.  Canton- 
ments Nos.  3  and  4,  belonging  to  nitrate  plant  No.  2,  were  made 
available  as  a  camp  for  the  construction  forces.  This  camp  has  a 
capacity  for  taking  care  of  about  2,000  men.  Cottages  were  avail- 
able for  housing  the  better  class  of  men  with  their  families.  Large 
quantities  of  materials,  supplies,  and  some  equipment  were  available 
and  were  transferred  to  this  work  from  nitrate  plant  No.  2. 

On  account  of  the  special  facilities  that  were  available  from  nitrate 
plant  No.  2  it  was  possible  to  organize  a  force  and  to  start  operations 
without  delay. 

It  was  evident  from  the  beginning  that  the  following  main  items  of 
preparatory  work  would  have  to  be  accomplished,  and  plans  were 
soon  made  for  undertaking  and  carrying  them  out : 

(a)  A  standard  gage  railway  from  the  tracks  at  United  States 
nitrate  plant  No.  2  at  Muscle  Shoals  to  the  cofferdam,  together  with 
a  system  of  yards  suiBcient  to  meet  the  needs  of  the  work. 

(6)  A  highway  leading  from  the  county  road  near  United  States 
nitrate  plant  No.  2  to  the  dam  site,  and  suitable  for  heavy  truck 
traffic.  ^  T 
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^c)  Erection  of  warehouses,  office  buildings,  and  shops  and  other 
buildings  to  meet  the  needs  of  the  work. 

(d)  Construction  of  Cofferdam  No.  6  and  preparing  the  south 
abutment  to  receive  the  concrete  of  the  dam. 

Actual  work  was  commenced  on  September  12,  1919j  when  ground 
was  broken  for  the  construction  of  the  railroad  leading  out  to  the 
dam  site,  and  has  been  carried  on  continuously  since  that  date. 

All  work  has  been  done  by  hired  labor  except  the  erection  of  the 
three  Portal  derricks,  which  is  contract  work. 

OPERATIONS  DI7SING  THE  FISCAL  YSAB. 

A,  Railroads. — In  order  to  give  proper  transportation  facilities, 
it  was  decided  at  the  beginning  to  construct  a  standard-gage  railroad 
from  United  States  nitrate  plant  No.  2  to  the  top  of  the  bluff  at  the 
dam  site  (2  miles  long),  and  a  branch  line  leading  from  this  line  to 
the  river  and  cofferdam  below  the  bluff  (If  mites  long),  together 
with  the  necessary  side  track,  etc.,  for  yards. 

Work  accomplished  during  the  fiscal  year  on  all  railroads  was  as 
follows : 

Linear  feet 
(a)  A  main-line  track  from  United  States  nitrate  plant  No.  2  to  south 

abutment  of  the  dam  constructed  complete  and  In  oiperatlon 10, 898 

(6)  A  branch  from  this  main  line  to  the  yard  tracks  on  the  lower  level 

near  the  cofferdam  constructed  complete 6,618 

(c)  Yard  tracks  on  top  of  bluff  laid  complete  and  in  use 4,354 

(d)  Yard  tracks  on  lower  level  and  on  cofferdam  laid  complete  and 

In  use 15,702 

(e)  Temporary  tracks  that  have  been  laid  from  time  to  time  about  the 

work  and  wholly  or  in  part  removed 6, 100 

Total  standard  gage  railroad  line  constructed  during  the  fiscal 
year 43. 672 

A  system  of  narrow-gage  track  has  been  Installed  about  the  work 8,314 

Summary  of  railroad  work  during  the  fiscal  year. 


Item. 


standard-gauge  track  laid linear  feet . . 

Narrow-gauge  track  laid do 

Earth  excavation  on  railways cubic  yards.. 

High  trestles  constructed  on  railways linear  feet. . 

Steel  relaid,  linear  feet,  standard-gage  track do 


Quantity. 


43,672 
8,314 

79,436 

570 

6,000 


Estimated 

total 
quantity. 


60,000 
9,000 

S,000 

670 

6,600 


Percent 
oompiote. 


87 
93 

96 
100 
100 


B.  Highways. — ^Highway  work  undertaken  during  the  fiscal  year 
consisted  of  the  following: 

(a)  Resurfacing  an  existing  highway  from  the  liquid  air  building,  United 
States  nitrate  plant  No.  2,  to  the  beginning  of  the  new  highway  mentioned  In 
(6)  below,  1  mile  long.  This  roadbed  was  in  fair  shape,  and  when  resurfaced 
with  slag  gave  a  very  good  road. 

(h)  Construction  of  a  highway  from  the  county  road  near  United  States 
nitrate  plant  No.  2  to  the  dam  site,  1  mile  long.  This  highway  parallels  the 
main-line  railway  leading  to  the  dam  and  occupies  part  of  the  100-foot  right 
of  way  secured  for  railroad  and  highway  purposes.  The  roadway  is  of  chert, 
80  feet  wide,  and  gives  a  very  satisfactory  means  of  communication  for  trucks 
and  other  motor  vehicles. 

(c)  Construction  of  a  temporary  wagon  road  from  our  main  highway  near 
the  dam  site  to  the  river  near  the  cofferdam,  4,500  feet  long.  The  natural  earth 
over  which  this  road  passes  is  mostly  chert,  and  it  gave  a  very  satisfactory  road 
for  light  traffic. 
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Items  (a),  (&),  and  (c)  above  have  been  completed  during  the 
fiscal  year  and  represent  the  following  quantities : 


Item. 

Quantity. 

Estimated 

total 
quantity. 

Percent 
complete. 

Total  amount  of  30-foot  new  higfawav  coostracted linear  feet . . 

Total  amount  of  hi^wayresarfaced  with  dag do.... 

Total  amount  of  wagon  road  oonstracted do.... 

Earth  ezcaTated  on liighwajra. cubic  yards. . 

6,300 
5200 
4500 
11  400 
7,480 

12,000 
6,200 
4,600 

44 

100 
100 

Chert  and  siag  placed  u  wearing  metal: '.do 

C.  Ooferdam  No.  6. — ^The  work  of  preparing  the  site  and  setting 
material  in  place  in  order  to  begin  construction  work  on  Co&rdam 
No.  6  was  started  in  October,  1919,  and  by  December  3, 1919,  had  ad- 
vanced sufficiently  to  permit  actual  construction  work  on  the  cribbing 
to  commence. 

Construction  of  the  cofferdam  has  been  in  progress  since  December 
3, 1919,  except  times  when  held  up  by  high  water;  approximately  60 
days'  time  has  been  lost  in  this  way. 

It  was  decided  to  construct  a  temporary  cross  cofferdam  between 
the  two  arms  of  the  main  coffer  at  a  point  about  350  feet  from  shore 
in  order  to  make  possible  the  unwatering  of  a  portion  of  the  pit  at 
an  early  date. 

This  temporary  arm  was  completed  on  April  29  and  two  12>inch 
pumps  which  had  been  installed  were  started  removing  the  water 
from  the  pit  thus  formed.  The  pumping  was  completed  on  May  1, 
and  preparation  for  rockwork  in  the  bottom  begun. 

Up  to  close  of  the  fiscal  year  the  following  work  had  been  accom- 
plished on  the  cofferdam : 


Item. 

Quantity. 

Estimated 

total 
quantity. 

Peroent 
complete. 

Log  crib,  14  by  18  feet  high,  coostracted  and  filled  with  rock 

Clay  chamber,  18  feet  deep,  sheathed  on  two  sides  with  double 

LintaTjeft. 
4,248 

6,600 

0,046 
3,022 

77 
33 

Cby  chamber,  20  by  18  feet,  filled  with  puddled  clay 

45 

iwU  Coffivdam  No  6 

68 

D.  Buildings. — ^The  following  frame  buildings  have  been  con- 
structed during  the  fiscal  year  as  need  for  them  has  developed : 


Warehouee. 

General  office  building. 
Tool  house. 
Mess  hall. 

Temporary  powder  house. 
Oil  house. 
Garage. 

Carpenter  shop. 
Blacksmith  shop. 
Pipe-cutting  shopt 
Motor-car  repair  shop. 
Oil  filling  station. 
Two  temporary  coal  bina 
Sand  drier  house  and  tool  room. 
Lumber  shed  with  extension. 
Coaling  pfatform  for  dinkies. 
Powder  house. 

Three  air  compressor  buildings,  Nos. 
1,  2,  and  8. 


Drill  repair  shop. 

Locomotive  repair  shop. 

Electrical  repair  shop. 

Gasoline  house. 

Oil  house. 

Pump  house. 

Boiler  house  on  cofferdam. 

Blacksmith  shop  No.  2. 

Pump  shed. 

Temporary  tool  house. 

Two  flood  light  towers. 

Office  building  for  track  foremen. 

Air-compressor  building  at  Coffer  No. 

6. 
Electric  power  distribution  station. 
Oil  house  extension. 
Boiler  house  extension. 
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E.  Quarry. — It  was  evident  at  the  beginning  of  operations  that 
some  provision  had  to  be  made  for  supplying  rock  filling  for  the 
coflferdam  cribs.  It  was  accordingly  decided  to  open  up  a  riprap 
quarry  in  the  bluff  near  the  side  of  the  concrete-mixing  plant. 

Work  on  this  quarry  was  started  in  October,  1919,  and  has  been 
carried  on  at  varying  rates  since  that  time  to  meet  the  demand  for 
stone  filling. 

Work  accomplished  in  the  quarry  during  the  fiscal  year  is  as 
follows : 


Item. 

Quantity. 

Estimated 

total 
quantity. 

Percent 
complete. 

Stone  quarried,  reduced  to  riprap  size,  and  sent  to  cofferdam 

Earth  strippin  g  removed 

Cubic  yards. 
14,411 
1,670 

OubUfOTds. 

20,000 

1,600 

73 
98 

F.  Abutment. — ^The  south  end  of  the  dam  joins  the  shore  at  a 
point  where  a  vertical  bluff  rises  to  a  height  of  150  feet  above  the 
water.  This  bluff  consists  of  solid  rock  for  a  height  of  approxi- 
mately 100  feet,  and  the  remainder  is  chert. 

A  certain  amount  of  special  work  in  the  nature  of  kejrways  and 
exploration  tunnels  will  be  necessary  to  make  the  connection  to  the 
south  abutment. 

Work  was  commenced  in  November,  1919,  on  this  special  prepara- 
tioUj  when  the  face  of  the  bluff  was  blasted  off.  In  May,  1920,  the 
cutting  of  a  vertical  keyway  in  the  face  of  the  bluff  was  started. 

WoS:  done  during  the  .fiscal  year  on  this  item  was  as  follows: 


Item. 


Rock  blasted  out  efface  of  bluff. 
Exploration  tunnels 


Quantity. 


Estimated 

total 
quantity. 


Cubic  yards.]  Cubic  vards. 


8,373 


8,373 
300 


Percent 
complete. 


100 


G.  Power  house. — Under  this  heading  has  been  included  the  work 
inside  of  the  cofferdam  preparing  the  river  bed  to  receive  the  concrete. 
Work  done  during  the  fiscal  year  consists  of : 

(a)  Removal  of  the  rock  blasted  from  the  face  of  the  bluff. 

(6)  Excavation  for  a  heel  trench  25  feet  wide. 

(c)  Excavation  for  the  draft  tubes  about  80  feet  wide. 

id)  Removal  of  tlie  seamy  rock  between  these  two  trenches. 

Removal  of  the  rock  pile  blasted  off  of  the  bluff  began  in  December 
and  has  been  used  mostly  for  crib  filling.  Eemoval  of  the  solid  rock 
from  the  river  bottom  began  in  May,  1920 ;  part  of  this  rock  has  been 
used  for  crib  filling  and  the  remainder  has  been  wasted. 
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Work  accomplished  on  this  work  during  the  fiscal  year. 


Item. 


Rock  removed  that  had  been  blasted  from  bluff  (measured  m  place 

before  blastmg) cubic  yards.. 

Rock  removed  from  heel  trench do 

Draft  tube  excavation do 

Injttep  excavation .do 

Tail  race  excavation 


Total  rock cubic  yards . , 

Holes  drilled feet . 


Esthnated 

total 
quantity. 


8,373 
12,000 
74,900 
17,120 
120,450 


11,986 
10,728 


Per  cent 
complete. 


70 
18 

3 
10 

0 


H.  Electrical  work. — A  need  developed  for  electric  power  and  light 
shortly  after  opening  of  the  work  of  construction  divisioi;  No.  2. 

This  energy  is  supplied  bv  a  2,300  volt  transmission  line  from  the 
transformer  station  on  Jackson  Island  to  a  distribution  station  on 
the  south  side,  from  which  it  is  carried  to  the  work  as  occasion  de- 
mands. 

The  following  electrical  works  have  been  installed  during  the  fiscal 
year: 


Item. 

Quantity. 

Estimated 

total 
quantity. 

Peroent 
complete. 

Power  and  light  lines  installed  for  construction  purposes  only. feet. . 
Transformers,  etc.,  installed: 

75K.V.A 

37,670 

2 

3 
3 
0 
0 
0 
0 
0 

75,000 

0 
0 
3 
6 
0 
6 
10 
6 

50 
22 

60K.V.A 

38 

20K.V.A 

100 

15K.V.A 

10K.V.A 

71K.  V.A 

5K.V.A 

3K.V.A 

I.  Mixing  plant, — ^The  mixing  plant  is  to  consist  of  two  2-yard 
concrete  mixers,  motor  driven,  with  superimposed  sand  and  stone 
bins,  two  steel  derricks,  each  to  handle  a  2-yard  clamshell  bucket, 
and  a  cement  house  connected  to  the  mixer  by  a  belt  conveyor. 

The  concrete  foundations  for  the  mixing  plant  are  completed  and 
the  erection  of  the  wooden  superstructure  is  in  progress.  Grading 
for  the  cement  house  is  in  operation  and  the  mast  of  the  other  raised. 

The  mixingjplant  is  17  per  cent  completed. 

J.  Plant.-^h.^  following  major  items  of  plant  are  in  use : 

60-ton  Mogul  engines 2 

40-ton  saddle  tank  locomotives 3 

25-ton  saddle  tank  locomotives 2 

20-yard  air  dump  cars 24 

Flat  cars 16 

Box  car 1 

Locomotive  cranes 3 

K.  Miscellaneous  items. — 

Lrand  cleared  in  connection  with  work  and  reservoir acres—        104 

Power  and  light  lines  erected  (estimated) miles—  6 

Water  mains  laid linear  feet—    6,400 

Miscellaneous  small  piping  installed do 12, 000 


Gasoline  locomotives 2 

li-cubic-yard  dump  cars 20 

Steam-driven  air  compressors 3 

f-yard  steam  shovels 2 

2i-yard  steam  shovels 2 

Derrick  boats  and  barges 2 
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Pire  hydrants  and  hose  houses  installed 8 

Sewers  laid,  8-inch linear  feet—  1,800 

Bfiseellaneous  excavation,  reducing  top  of  hill  to  project  grade  550 

cubic  yard8__  5, 814 

Railway  ties,  crib  logs,  and  fence  posts  cut  and  hauled  from  woods 10, 442 

Cars  of  material  loaded  and  unloaded  in  yards 1,049 

Small  air  compressors  installed 8 

Stiff-leg  derricks  erected 6 

Miscellaneous  fencing  for  right  of  way  and  property  lines,  etc feet—  8, 000 

10,000-gallon  water  tanks  and  towers  erected 1 

Track  for  traveling  derricks,  46-foot  gage,  with  continuous  base,  about 

30  by  48  inches  high,  under  each  rail  constructed linear  feet..  880 

Steel  guy  derricks  erected  (115-foot  mast,  6  guys) 1 

Steel  guy  derricks  partially  erected 1 

CONTRACTS  IN  FORCE. 

Name  of  contractor:  City  of  Florence,  Ala. 

Amount  and  character  of  work:  Estimated  daily  water  supply  of  150,000 
gallons. 
Prices :  |9,000  per  annum. 
Date  of  approval :  April  10,  1919. 
Date  of  commencement :  April  28,  1919. 
Date  fixed  for  completion :  April  27,  1923. 
Percentage  of  completion  on  June  30,  1920 :  25  per  cent 

Name  of  contractor :  Allis  Chalmers  Manufacturing  Co. 

Amount  and  character  of  work :  $37,385 ;  one  48-inch  gyratory  rock  crusher. 

Price:  $^7,385. 

Date  of  approval :  August  4,  1919. 

Date  of  commencement:  August  5,  1919. 

Date  fixed  for  completion :  November  3,  1919. 

Percentage  of  completion  on  June  30,  1920 :  100  per  cent. 

Name  of  contractor:  Worthlngton  Pump  &  Machinery  Co. 

Amount  and  character  of  work :  $29,832 ;  six  14-lnch  gyratory  rock  crushers. 

Unit  price :  $4,972. 

Date  of  approval :  August  4,  1919. 

Date  of  commencement :  August  5,  1919. 

Date  fixed  for  completion :  October  3,  1919. 

Percentage  of  completion  on  June  30,  1920 :  100  per  cent 

Name  of  contractor:  E.  F.  Terry  Co. 

Amount  and  character  of  work :  $159,595 ;  furnishing  seven  traveling  derricks. 

Unit  price:  First  derrick,  $24,370;  second  derrick,  $23,850;  third  derrick, 
$23,325;  fourth  derrick.  $22,800;  fifth  derrick,  $22,275;  sixth  derrick,  $21,750; 
seventh  derrick,  $21,225. 

Date  of  approval :  September  9,  1919. 

Date  of  commencement:  September  10,  1919. 

Date  fixed  for  completion :  215  days  after  commencement 

Percentage  of  completion  on  June  30,  1920 :  100  per  cent. 

Name  of  contractor :  The  McMyler  Interstate  Co. 

Amount  and  character  of  work:   $108,000;   furnishing  and  erecting  three 
traveling  derricks. 
Unit  price:  $36,000. 
Date  of  approval :  December  1,  1919. 
Date  of  commencement :  December  3,  1919. 
Date  fixed  for  completion :  168  days  after  commencement 
Percentage  of  completion  on  June  30,  1920 :  65  per  cent 

Name  of  contractor :  Worthlngton  Pump  &  Machinery  Co. 
Amount  and  character  of  work :  $29,450 ;  furnishing  and  delivering  two  air 
compressors. 
Unit  price:  $14,725. 
Date  of  approval:  Emergency. 
Date  of  commencement :  February  12,  1920. 
Date  fixed  for  completion :  July  1,  1920. 
Percentage  of  completion  on  June  30,  1920 :  None. 
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Name  of  contractor:  Murnan  Shipbuilding  Corporation. 

Amount  and  character  of  worli: :  $74 J80 ;  10  wooden  barges. 

Unit  price:  $7,478. 

Date  of  approval :  Emergency. 

Date  of  commencement :  February  6,  1920. 

Date  fixed  for  completion :  July  6,  1920. 

Percentage  of  completion  on  June  90,  1920 :  100  per  cent 

Name  of  contractor :  Cleveland  Crane  &  Engineering  Co. 
Amount  and  character  of  work :  $68,750 ;  furnishing  and  erecting  two  gantry 
cranes. 

Unit  price:  $34,375. 

Date  of  approval :  Emergency. 

Date  of  commencement :  January  17,  1920. 

Date  fixed  for  completion :  May  16,  1920. 

Percentage  of  completion  on  June  30,  1920 :  35  per  cent. 


APPROPRIATIONS. 
Previous  projects : 

Appropriations  prior  to  Mar.  4,  1915,  under  project  for  Ten- 
nessee River,  Chattanooga  to  Rlverton  (see  H.  Doc.  1491, 

63d  Cong.,  3d  sess.,  p.  564) $3,  loi,  72a  60 

Existing  project : 

June  3. 1916  (allotment  dated  Nov.  16, 1917) 500, 000  00 

June  3,  1916  (allotment  dated  Feb.  23,  1918) *  12, 630. 000. 00 

June  3, 1916  (allotment  dated  May  23, 1918) 22, 177. 29 

June  3, 1916  (allotment  dated  July  8, 1919) 7, 433. 13 

June  3,  1916  (allotment  dated  June  21,  1920) 4,000,000.00 

Total 20, 351, 336. 92 

Receipts  from  sales,  etc.,  $11,042.48. 


2.  OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  work  consisted  of  the  operation  and  care  of  the  canal  and 
locks ;  maintenance  of  boat  yard ;  maintenance  and  repairs  to  dwell- 
ings, plant,  and  canal  embankments ;  channel  work  in  the  canal ;  and 
miscellaneous  work  for  other  appropriations. 

(a)  Locks. — ^The  locks  were  operated  durins;  the  fiscal  year,  a  regu- 
lar force  of  eight  men  being  employed  therefor. 

(6)  Maintenance  and  repairs. — Only  minor  repairs  were  made  to 
dwellings  and  appurtenances,  the  largest  items  being  the  inside  paint- 
ing of  large  house  at  Lock  A  and  the  repair  of  screens  at  quarters ; 
repair  to  service  buildings  consisted  of  new  flume  leading  to  turbine ; 
repairs  made  to  platform  in  front  of  carpenter  shop  and  property 
house ;  lock  and  lock  machinery  repairs  comprised  repairs  to  valves 
at  Locks  2,  3,  4,  6,  and  B ;  new  valve  pins  were  made  and  put  in  at 
Locks  A,  B,  2,  3,  4,  5,  7,  and  8 ;  valve  shaft  at  Lock  5  welded ;  repairs 
made  to  sparways  at  Locks  A,  B,  3,  4,  and  6,  capstan  at  Lock  B  re- 
paired ;  new  gears  made  for  operating  gates  at  Lock  8 ;  framed  and 
put  in  two  new  miter  posts  at  Lock  1.  During  the  fiscal  year  4,000 
soft-wood  ties  (willow,  gum,  sycamore,  etc.),  obtained  through  clear- 

s  Allotment  was  originally  for  |12«880,000,  of  which  |2S0,000  was  withdrawn  on  Sept 
9,  1918,  and  allotted  to  the  Ordnance  Department. 
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ing  operations,  were  added  to  that  part  of  the  canal  railrofwi  track 
below  Lock  2,  the  section  soon  to  be  flooded ;  repairs  made  to  rolling 
stock ;  new  bents  throughout  and  new  ties  were  placed  in  Bluewater 
Bridge ;  new  ties  placed  in  Aqueduct  Bridge,  and  track  along  right  of 
way  grassed.  Repairs  were  made  to  wooden  valves  at  Bluewater 
Bridge ;  repaired  small  breach  in  embankment  in  section  21,  near  large 
breach  of  last  year ;  removed  deposits  of  drift  from  sluiceways,  weirs, 
and  longitudinal  walls  above  lx)ck  A;  built  retaining  wall  above 
Lock  A  for  the  purpose  of  holding  dredged  material  from  channel; 
various  leaks  in  embankments,  both  upper  and  lower  divisions,  were 
stopped,  and  built  levee  above  Lock  6  for  protection  of  cultivated 
lands. 

(c)  Cfumnel  work. — ^The  dredge  Alabama  resumed  operations  on 
July  14  in  pool  above  Lock  A.  Dredging  on  the  upper  division  was 
concluded  on  October  ^3, 1919,  and  dredge  brought  down  to  the  lower 
division,  where  work  was  continued  until  the  close  of  the  fiscal  year^ 
the  operations  consisting  of  the  removal  of  bars  and  in  cleaning  out 
lock  pits,  etc.  The  pits  at  Locks  2,  3,  4,  and  5  were  cleaned  out 
and  obstructing  bars  removed  as  far  down  as  Six-mile  Creek.  Dur- 
ing the  fiscal  year  216,190  cubic  yards  of  silt,  sand,  etc.,  were  removed 
from  canal  prism  at  a  unit  cost  of  $0.0565  per  cubic  yard. 

(d)  Miscellaneous. — The  foundry,  sawmill,  shops,  and  dry  dock* 
were  operated  for  the  benefit  of  canal  work  and  for  other  improve- 
ments in  the  Florence  district,  the  following  work  being  accom- 
plished : 

(a)  Wilson  Dam. — ^The  foundry  remained  in  continuous  opera- 
tion during  the  fiscal  year,  the  force  employed  being  engaged  chiefly 
in  making  castings  for  the  work  at  Wilson  Dam.  During  this  period 
10,723  castings  were  made,  aggregating  118,160  pounds  and  costing 
$9,275.01,  the  unit  cost  per  pound  being  $0.0786.  There  were  also 
made  2,764  pounds  of  brass  castings.  The  sawmill  and  planing  mill 
were  operated  intermittently,  due  to  the  limited  facilities  for  getting 
supplies  of  logs  to  mills,  these  having  to  be  rafted  and  floated  down 
from  the  pool  above  Lock  6.  About  75,000  feet  of  poplar  and  60,000 
feet  of  oak  were  purchased  of  landowners  along  the  canal  for  use  in 
construction  operations  at  Wilson  Dam.  During  the  fiscal  year 
235,754  feet,  board  measure,  were  sawed  and  51,481  feet  were  planed. 
Clearing  of  the  Buxbaum  land  lying  below  the  500-foot  contour  along 
Shoal  Creek  on  the  east  side  between  Aqueduct  and  the  Huntsville 
Koad  was  begun  and  completed.  After  completing  this  area,  opera- 
tions were  shifted  above  Lock  6,  where  the  Simmons  land,  lying 
between  the  canal  and  river,  was  worked  over.  The  O'Neal  and 
Douglass  tracts  were  also  cleared.  Clearing  operations  were  discon- 
tinued in  March,  1920,  240  acres  being  worked  over.  A  small  por- 
tion of  the  force  was  retained  during  the  fiscal  year  for  the  purpose 
of  cutting  and  hauling  logs  to  the  canal.  All  logs  suitable  for  mak- 
ing ties  were  removed  from  the  clearing  to  the  mill  and  sawed. 
Barges  B  and  ff,  each  20  by  80  by  4  feet  deep,  were  completed. 
With  the  exception  of  installing  machinery,  a  launch  was  completed; 
built  one  sounding  unit;  docked  and  repaired  drill  boat  No.  2  and 
barges  Nos.  61  and  65;  minor  repairs  to  cabin  and  machinery  of 
steamer  King  made;  and  several  skiffs  built.  Repairs  were  also 
made  to  miscellaneous  machinery  and  equipment,  such  as  trucks, 
automobiles,  locomotives,  steam  shovels,  water  tanks,  etc. 
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(6)  Widows  Bar. — Docked  and  repaired  hull  and  machinery  of 
steamer  Colbert;  repaired  screens,  flues,  and  stove  pipes  on  Quarter 
boats  No8.  8  and  20;  docked  and  practically  rebuilt  Ibarge  No,  36; 
docked  and  repaired  barge  No.  82;  repaired  cabin  and  machinery  of 
steamer  McPheraon;  repaired  various  screens  and  stove  pipes  on 
quarter  boats;  cleaned  and  repaired  cabin,  screens,  flues,  and  stove 
pipe  on  quarter  boat  No.  21;  overhauled  machinery  of  laimch  6  R  and 
repaired  hull  of  same:  docked  and  repaired  hull  of  drill  tender 
No.  2  and  put  new  root  on  same;  built  six  skiffs,  four  water  gauges, 
and  two  stadia  rods,  and  furnished  force  of  men  at  various  times  for 
handling  miscellaneous  supplies,  property,  etc. 

(c)  Termessee  River  below  Riverton. — ^Docked  and  repaired  dump 
scow  4  R  aiid  No.  13  «jid  built  two  skiffs ;  repaired  steamed  McPher- 
son  and  machinery  of  dredge  Termessee. 

{d)  Colbert  ShoaU  Can3,. — ^Made  roller  train  and  coffer  gate  for 
lock. 

{e)  Tennessee  River  above  Chattanooga. — ^Made  set  of  dump-scow 
castings  and  repairs  for  machinery  of  dredge  Kwa^ind. 

GONTBACTS  IK  FORCE. 

None. 


EXPENDrrURES. 


Fiscal    year    ending    June 
30.1920: 

AdminlstratlOD $2, 792. 12 

Operation  of  locks 7,809.28 

Maintenance     and     re- 
pairs   19, 982. 67 

Channel  work 10,040.90 

40, 624. 87 

Fiscal  year  ending  June  30 : 

1891 $14, 313. 45 

1892 35, 686. 53 

1893 51, 262. 13 

1884 58, 735. 63 

1895 64,  891. 41 

1896 75, 409.  71 

1897 66, 021. 78 

1898 65, 333. 45 

1899 59, 284. 97 

1900 65, 281.  03 

1901 65,  554. 19 


Fiscal  year  ending  June  80: 

1902 76, 201.  22 

1 903 85, 186. 52 

1904 63, 221.  87 

1805 55, 146.  57 

1906 49, 105. 02 

1907 52,  763. 28 

1908 62,  961. 48 

1909 53, 443.  56 

1910 51, 420. 87 

1911 40, 852.  84 

1912 52, 219. 36 

1913 46, 393. 14 

1914 49, 452. 14 

1915 46.  230  15 

1916 34, 877. 27 

1917 34. 930. 13 

1918 36, 230. 15 

1919 39, 348. 15 

1920 40, 624. 87 

Total 1, 592, 382. 87 
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CONSTRUCTION   OF   LOCKS   AND   DAMS   ON   THE   OHIO   RIVER. 


REPORT  OF  THE  DISTRICT  ENGINEERS  HAVING  CHARGE  OF  SLACK- 
WATER  IMPROVEMENT  OF  THE  OHIO  RIVER. 


LOCKS  AND  DAMS. 


Pace. 

Fixed  Dam  at  Emaworth,  Pa 2611 

No.  7 2614 

No.  10 2614 

No.  14 2619 

No.  16 2619 

No.  17 2619 

No.  21 2619 

No.  22 2619 
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No.  25 2622 

No.  27 2623 
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No.  28 2637 

No.  29 2637 

No.  30 2638 
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No.  33 2644 
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FOa  DESCBIFTION  OF  THESE  I1£PB0VEMENTS  SEE  PAGES  1333  TO  1347. 


FIXED  DAM  AT  EMSWORTH,  PA.,  AND  LOCKS  AND  DAMS  NOS.  7  AND 

10,  OHIO  RIVER. 


REPORT  OF  LIEUT,  COL.  H.  B.  FERGUSON,  CORPS  OF  ENGINEERS. 


PrrrsBURQH,  Pa.,  District. 

LOCKS  and  dams  AT  EMSWORTH,  PA.,  AND  NOS.    7   AND    10,  OHIO  RIVER. 


OPERATIONS  DUBING  THE  FISCAL  YEAB. 


Lock  and  dwm  at  Emsworth^  Pa. — Bids  for  the  construction  of  two 
locks,  the  guide  and  guard  walls,  a  curved  retaining  wall  at  Lowrie 
Eun,  and  the  excavation  of  the  lock  approaches  between  the  outer 
ends  of  the  guide  walls,  section  A,  and  the  main  and  back  channel 
dams  and  their  three  abutments,  section  B,  were  opened  on  July  7, 
1919.    Contracts  for  both  sections  A  and  B  were  awarded  to  the 
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Dravo  Contracting  Co.,  of  Pittsburgh.  Pa.,  which  was  the  only 
bidder.  Anticipating  the  acceptance  oi  its  bids,  the  contractor  on 
July  22, 1919,  commenced  the  buildingof  offices  and  quarters  and  the 
assemblage  of  a  construction  plant.  The  work  on  sections  A  and  B 
was  carried  on  simultaneously. 

Section  A :  The  construction  of  a  cofferdam  inclosing  the  site  of 
the  lower  guide  and  guard  walls  was  started  on  August  14  and 
unwatered  on  October  22.  The  greater  part  of  the  earth  excavation 
was  removed  by  dredge  and  used  for  filling  and  banking  the  coffer- 
dam, which  was  decked  with  a  4-inch  layer  of  concrete.  The  pump- 
ing plant  consisted  of  a  combination  wood  and  steel  hull,  equipped 
with  two  direct-connected  12-inch  De  Laval  and  two  Lawrence 
12-inch  belt-driven  centrifugal  pumps,  all  electrically  operated. 
Following  the  unwatering  of  the  cofferdam,  work  was  started  on 
the  removal  of  rock,  which  was  a  sandstone  more  or  less  stratified, 
making  it  necessary  to  eliminate  the  channeling  and  to  vary  the  sec- 
tion of  wall  to  suit  conditions.  The  wall  was  thoroughly  keyed 
into  the  rock  by  blasting  of  pockets  at  intervals  where  seaming  rock 
occurred.  The  placing  of  concrete  was  carried  on  simultaneously 
with  the  rock  removal.  Four  thousand  nine  hundred  cubic  yarcb 
of  rock  were  transferred  to  the  back  channel  and  used  for  crib 
filling,  3,000  cubic  yards  were  placed  along  the  left  bank  below  the 
main  channel  abutment  for  future  use,  and  the  remainder  was  used 
in  banking  the  cofferdam.  The  removal  of  rock  and  the  placing  of 
concrete  within  this  cofferdam  was  completed  on  May  28,  1920. 

A  cofferdam  inclosing  upper  guide  wall  was  commenced  on  Sep- 
tember 6  and  unwatered  on  September  29,  1919.  On  account  of  the 
seams  in  the  rock  the  section  of  the  wall  was  changed  and  channeling 
omitted.  The  removal  of  earth  and  rock  and  the  placing  of  concrete 
within  this  cofferdam  was  completed  on  December  8,  1919.  Only  the 
lower  arm  of  this  cofferdam  was  removed,  it  being  the  intention  to  use 
the  remainder  of  the  cofferdam  as  the  upper  arm  of  the  cofferdam 
surrounding  the  lock.  A  section  of  a  steel  pile  cofferdam  inclosing  90 
feet  of  the  Lowrie  Run  retaining  wall  was  built  in  June  and  upon 
completion  of  the  wall  the  cofferdam  was  removed. 

During  the  last  month  of  the  year  the  cofferdam  surrounding  the 
two  locks  was  commenced.  The  unwatering  of  this  cofferdam  was 
started  on  June  30,  1920.  About  50  per  cent  of  the  earth  excavation 
within  the  inclosure  was  removed  by  dredge,  the  material  being  used 
for  filling  and  banking  the  cofferdam.  During  the  year  the  following 
permanent  work  was  accomplished:  Three  hundred  and  thirty-two 
feet  of  upper  guide  wall ;  564.5  feet  of  lower  g^ide  wall ;  181.5  feet 
of  lower  river  guard  wall,  and  91.3  feet  of  Lowrie  Run  curved  retain- 
ing wall.  All  earth  and  rock  excavation  under  these  walls  and  river- 
ward  of  the  completed  guide  walls  within  their  respective  cofferdams 
was  completed. 

The  quantities  of  work  performed  or  materials  used  during  the 
fiscal  year  are  shown  in  the  following  tabulated  statement : 

Cofferdam : 

Pumped  out ' linear  feet—  2,  111 

Removed do 422 

CJommon  excavation cubic  yards—  28, 578 

Rock  excavation do 49, 778 

Concrete--. l do 10,835 
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Structural  steel  delivered pounds..  110,810 

Forgings,  includes  wrought  iron  : 

Delivered do 26.978 

Placed do 4. 720. 6 

Bolts,  etc.,  delivered do 13, 612 

Iron  castings: 

Delivered do 101,149 

Placed do 80 

Bronze,  delivered do 384 

On  June  30,  1920,  it  is  estimated  that  37.6  per  cent  of  the  work 
under  the  first  general  contract  for  section  A  was  completed. 

The  work  remaining  to  be  done  under  the  first  general  contract  is 
the  construction  of  masonry  and  fixed  parts  of  the  locks,  274  linear 
feet  of  guide  wall,  462  linear  feet  of  guard  wall,  80  linear  feet  of  the 
retaining  wall  at  the  mouth  of  Lowrie  Run,  earth  and  rock  excava- 
tion in  cofferdam  surrounding  the  locks.  The  foundation  for  one 
storage  house  and  two  lock-keeper  houses,  tile  gages,  and  all  metal 
work  listed  in  paragraph  25  of  the  specifications. 

A  contract  for  fabricating  and  erecting  in  place  the  lock  gates  and 
emergency  dams,  for  both  locks  was  entered  into  with  the  Dravo 
Contracting  Co.,  of  Pittsburgh,  Pa. 

The  work  to  be  done  by  contract  or  hired  labor  is  filling,  grading, 
and  paving  of  the  lock  esplanade,  the  superstructure  of  the  lock 
houses  and  storage  house,  the  power  house  and  power  plant,  machin- 
ery for  operating  lock  gates  and  valves,  the  capstans,  covers  for  re- 
cesses and  machinery  pits  in  masonry,  operating  machinery  for 
emergency  dams  in  locks,  completing  dredging  of  approaches  to  the 
locks,  and  building  roadways,  sewers,  sidewalks  on  lock  grounds. 

Section  B.  Work  was  started  on  the  building  of  the  two  abutments 
and  a  400-foot  section  of  the  back-channel  dam  adjoining  Neville 
Island,  on  August  2,  1919.  The  site  of  the  right  abutment  and  the 
section  of  dam  were  inclosed  in  one  cofferdam.  The  upper  arm  of 
the  cofferdam  consisted  of  a  sheeted  trestle,  bermed  with  earth,  on 
which  tracks  were  laid  for  a  traveling  crane  and  concrete  track.  The 
material  not  used  in  building  the  lower  cofferdam  arm  was  wasted 
above  the  dam.  Little  trouble  was  experienced  in  driving  round  and 
steel  piling,  very  few  bowlders  being  encountered.  The  greatest  ef- 
forts were  directed  to  the  dam  in  order  to  take  advantage  of  the  low 
water,  thus  retarding  somewhat  progress  on  the  two  abutments. 
During  the  construction  of  the  dam  work  was  suspended  sixteen  times 
on  account  of  high  water,  during  which  periods  the  force  was  trans- 
ferred to  the  abutments.  The  right  abutment  was  completed  in 
February,  1920,  except  the  back  filling  and  paving  and  placing  of  30 
cubic  yards  of  concrete  in  the  wing  wall,  which  were  in  progress  at 
the  end  of  the  year.  Extraordinary  efforts  were  made  to  prevent 
slides  during  the  construction  of  the  left  abutment,  which  is  m  close 
proximity  to  the  main  line  of  the  Pittsburgh  &  Lake  Erie  Railroad, 
the  abutment  being  inclosed  by  steel  piles  thoroughly  braced  as  the 
excavation  proceeded.  Immediately  following  the  completion  of  one 
section  the  sheet  piles  were  withdrawn  and  the  back  filling  completed 
before  work  on  the  next  section  was  commenced.  The  abutment  was 
completed  in  April  and  the  back  filling  in  June.  The  Pittsburgh  & 
Lake  Erie  Railroad  having  given  notice  that  it  would  place  heavy 
riprap  along  the  bank  in  the  vicinity  of  the  abutment  for  protection 
of  its  tracks,  the  paving  provided  under  the  contract  was  omitted. 
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Work  on  the  construction  of  the  dam  progressed  favorably  until 
November  1,  when  high  water  carried  away  150  feet  of  the  trestle 
forming  the  upper  arm  of  the  cofferdam.  The  driving  of  round  and 
steel  piling  and  the  building  of  the  crib  was  completed  during  April, 
1920,  and  the  closing  of  the  final  70-foot  gap  in  the  dam,  located  160 
feet  distant  from  the  left  abutment,  was  made  in  May.  After  the 
rise  of  June  19,  1920.  soundings  were  taken  below  the  dam  which 
sliowed  a  filling  in  immediately  against  the  apron  along  the  entire 
leMfth  of  the  dam. 

The  details  of  the  work  done  during  the  fiscal  year  are  shown  in 
the  following  table : 

CJofferdam : 

Abutment,  pumped  out linear  feet—  262 

Abutment,  removed do 262 

Dam,  pumped  out do 750 

Dam,  removed do 750 

Ck)mmon  excavation cubic  yards—  28,882 

Fill do 4, 464 

Riprap do 4, 989 

Round  piles,  timber: 

Driven linear  feet 27,038 

Cut-off  portion do 1,998 

Sheet  piles,  steel : 

Delivered pounds—  1,  755,988 

Placed do 1, 392, 726 

Cut-off number__  130 

Common  timber feet,  b.  m__  170,665 

Concrete cubic  yards__  13,232 

Forgings,  including  wrought  iron : 

Delivered pounds—  7, 308. 6 

Placed do 4, 872. 4 

Bolts,  etc.: 

Delivered do 20, 067 

Placed do 13, 792 

Iron  castings:  ^^ 

Delivered do 102 

Placed do 102 

On  June  30, 1920,  it  is  estimated  that  56  per  cent  of  the  work  under 
the  first  general  contract  for  section  B  was  completed. 

The  work  remaining  to  be  done  under  the  first  general  contract 
is  the  placing  of  30  cubic  yards  of  concrete  in  the  wing  wall  of  the 
right  abutment  back  fill  and  paving  back  of  and  placing  of  the  rip- 
rap protection  along  that  abutment  below  the  back  channel  dam  and 
building  the  abutment  and  dam  in  the  main  channel. 

Lock  and.  Bam  No.  7. — ^This  structure  has  been  in  operation  since 
September  16, 1914,  when  it  was  completed,  except  a  small  amount  of 
dredging  in  the  lock  approaches.  The  prominent  projecting  bowlder 
and  gravel  point  above  the  upper  guide  wall  was  removed  to  its  rock 
foundation  riverward  of  the  line  of  the  guide  wall  in  1917.  In  1919, 
2,900  cubic  yards  were  removed  from  the  lower  approach  and  cast 
over  on  a  berme  at  the  ed^  of  the  left  bank.  Since  that  time  it  has 
been  impracticable  to  assign  a  dredge  for  the  completion  of  the 
small  amount  of  dred^ng  remaining  in  the  lower  approach  due  to 
more  important  dredgmg  needs  on  the  upper  Ohio  and  Allegheny 
Rivers. 

Lock  and  Dam  No.  10. — ^This  structure  has  been  in  operation  since 
October  31,  1915.    The  work  remaining  to  be  done  at  the  beginning 
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of  the  year  was  the  placing  of  some  riprap  stone  on  the  left  bank 
below  the  abutment.  In  December,  1919,  2,500  tons  of  one  and  two 
man  stone  for  bank  protection  was  ordered  from  the  Kings  Creek 
Quarry  Co.  to  be  dehvered  by  rail  on  the  Government  siding  above 
the  lock.  At  the  end  of  the  year  the  delivery  of  the  stone  had  been 
completed,  and  1^75  tons  had  been  transferred  from  the  right  bank 
above  the  lock  to  the  left  bank  below  the  abutment  and  distributed. 
The  remainder  of  the  stone  will  be  transferred  and  distributed  as 
soon  as  facilities  for  the  work  are  available. 


APPROPRIATIONS. 

Mar.  3,  1875  (allotment),  Davis  Island  Dam $100,000.00 

June  18,  1878  (allotment),  Davis  Island  Dam 125,000.00 

Mar.  3,  1879  (allotment),  Davis  Island  Dam 100,000.00 

June  14,  1880  (allotment),  Davis  Island  Dam 100,000.00 

Mar.  3,  1881  (allotment),  Davis  Island  Dam 150,000.00 

Mar.  21, 1882  (appropriation) ,  Davis  Island  Dam 100, 000. 00 

Aug.  2,  1882  (allotment,  Davis  Island  Dam 165,000.00 

July  5,  1884  (allotment),  Davis  Island  Dam 70,000.00 

Dec.  9,  1885  (allotment  by  transfer  from  Falls  of  Ohio),  Davis 

Island   Dam 10, 000. 00 

Aug.  5, 1886  (allotment),  Davis  Island  Dam 20, 000. 00 

Aug.  11,  1888  (allotment),  drift  gap  at  Davis  Island  Dam 20,000.00 

Apr.  18,  1889  (allotment),  drift  gap  at  Davis  Island  Dam 7,000.00 

•  June  14,  1889  (allotment),  drift  gap  at  Davis  Island  Dam 3,000.00 

Dec.  31, 1889  (allotment,  drift  gap  at  Davis  Island  Dam 34. 01 

Sept.  19,  1890,  construction  of  Lock  and  Dam  No.  6 250, 000. 00 

July  18,  1892,  construction  of  Lock  and  Dam  No.  6  and  purchase 

of  land  for  No.  2 100, 000. 00 

Aug.  18,  1894,  construction  of  Lock  and  Dam  No.  6 75, 000. 00 

Mar.  2, 1895,  construction  of  Lock  and  Dam  No.  6 150, 000. 00 

June  3, 1896 : 

C)onstructlon  of  Lock  and  Dam  No.  6 25,000.00 

Ck)nstructlon  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5  and  pur- 
chase of  sites  for  Nos.  3,  4,  and  5 30, 000. 00 

June  4,  1897 : 

Construction  of  Dams  Nos.  2,  3,  and  4 400, 000. 00 

Construction  of  Dam  No.  6 300,  IKK).  00 

July  1,  1898,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5-  595, 000. 00 

Mar.  3, 1899,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5-  400, 000. 00 

June  6, 1900,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5-  595, 000. 00 
June  13,  1902 : 

Continuing  construction  of  Locks  and  Dams  Nos.  2,  3,  4, 

and  5 100, 000. 00 

Completing  Lock  and  Dam  No.  6 175, 000.  (X) 

Construction  of  Lock  and  Dam  No.  7 23,000.00 

instruction  of  Lock  and  Dam  No.  8 50,000.00 

Mar.  3, 1903,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5.  300, 000. 00 

Mar.  3,  1903,  construction  of  Lock  and  Dam  No.  8 200, 000. 00 

Apr.  28,  1904,  construction  of  Lock  and  Dam  No.  8 50, 000. 00 

Mar.  3,  1905,  completion  of  Locks  and  Dams  Nob.  2,  3,  4,  and  5 
and  modification  of  said  locks  and  dams'  and  of  Lock  and- Dam 
No.  6  so  as  to  secure  a  stage  of  9  feet  In  the  pools  belonging 

thereto    , 500, 000.  QO 

Mar.  3, 1905,  construction  of  Lock  and  Dam  No.  8 80, 000. 00 

June  30,  1906,  for  continuing  improvement  by  the  completion  of 
Locks  and  Dams  Nos.  2,  3,  4,  and  5  and  the  modification  of  said 
locks  and  dams  and  of  Lock  and  Dam  No.  6  so  as  to  secure  a 

stage  of  9  feet  in  the  pools  belonging  thereto 1, 281, 376. 00 

June  30, 1906,  construction  of  liock  and  Dam  No.  8 80, 000. 00 
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Mar.  2,  1907: 

Lowering  of  sill  of  Lock  No.  6 $7O,UO0  00 

Construction  of  Lock  and  Dam  No.  8 L 251, 845. 00 

May  27,  1908,  construction  of  Ix)ck  and  Dam  No.  8 136, 000.  00 

Mar.  4,  1909,  construction  of  Lock  and  Dam  No.  8 *  384, 000. 00 

June  25,  1910: 

Locks  and  Dams  Nos.  2,  3,  4,  and  5 75, 000. 00 

Lock  and  Dam  No.  7  (allotted  July  7,  1910) 150.000.00 

Lock  and  Dam  No.  8 "2,000.00 

Lock  and  Dam  No.  9  (allotted  July  7,  1910) 150,000.00 

Lock  and  Dam  No.  10  (alloted  July  7,  1910) 40,000.00 

Mar.  4,  1911 : 

Lock  and  Dam  No.  7  (alloted  Apr.  7,  1911) 350,000.00 

Lock  and  Dam  No.  9  (allotted  Apr.  7,  1911) 300, 000. 00 

July  25,  1912 : 

Lock  and  Dam  No.  7  (allotted  Aug.  17,  1912) 150,000.00 

Iwock  and  Dam  No.  9  (allotted  Aug.  17,  1912) 150,000.00 

Lock  and  Dam  No.  10  (allotted  Aug.  17,  1912) 470, 000. 00 

Locks   and   Dams   Nos.   7,   9,   and   19,   for   movable   parts 

(allotted  Aug.  17,  1912) •230,000.00 

Aug.  24, 1912 : 

Lock  and  Dam  No.  7  (alloted  Oct.  4,  1912) 122, 000. 00 

Lock  and  Dam  No.  9  (allotted  Oct.  4,  1912) 282,000.00 

June  23,  1913 : 

Lt>ck  and  Dam  No.  7  (allotted  July  14,  1913) *300,000.00 

Lock  and  Dam  No.  9  (allotted  July  14,  1913) 130,000.00 

Aug.  1,  1914,  I^ock  and  Dam  No.  10  (allotted  Aug.  5,  1914) 500,000.00 

Mar.  4.  1915.  Lock  and  Dam  No.  10  (allotted  Apr.  13,  1915) 130, 000. 00 

July  27,  1936,  transferred  from  Dam  No.  27  to  Dam  No.  7  (allot- 
ted May  7,  1917) 15,000.00 

July  27,  1916,  transferred  from  Dam  No.  27  to  Dam  No.  9  (allot- 
ted May  7,  1917) 100.  00 

July  27,  1916,  transferrfd  to  fixed  dam  at  Enisworth,  Pa.,  from 
Dam  No.  29  (allotted  Mar.  1,  1920) 9,000.00 

Aug.  8,  1917,  fixed  dam  at  Emsworth,  Pa.   (to  replace  existing 
Dams  1  and  2)   (allotted  Sept.  1,  1917) 805.000.00 

July  18,  1918,  fixed  dam  at  Emsworth,  Pa.    (allotted  Aug.  7, 

1918) ^ 825,000.00 

July  18,  1918,  transferred  to  fixed  dam  at  Emsworth,  Pa. : 

From  Dam  No.  34 25,000.00 

From  Dam  No.  45 106,000.00 

(Allotted  Mar.  1,  1920.) 

Mar.  2,  1919,  fixed  dam  at  Emsworth,  Pa.    (allotted  July  26, 

1919) J 250, 000.  00 

Mar.  2,  1919,  transferred  to  fixed  dam  at  Emsworth,  Pa. : 

From  Dam  No.  36 25,000.00 

From  Dam  No.  38 150,000.00 

(Allotted  Mar.  1,  1920.) 

June  5,  1920,  fixed  dam  at  Emsworth,  Pa.   (allotted  Aug.  20, 
1920) ^ 150, 000. 00 

Total  appropriated  and  allotted 13, 442, 355. 01 

Amounts  withdrawn  for  reallotment  elsewhere : 

Transferred  to  Dam  No.  39,  Ohio  River $10, 000. 00 

Transferred  to  Dam  No.  19,  Ohio  River 30, 198. 85 

Transferred  to  Dam  No.  21,  Ohio  River 46, 388. 76 

86, 587. 61 

Net  total  appropriated  and  allotted 13, 355, 767. 40 

Receipts  from  sales  and  other  sources,  $21,550.85. 

>  Of  thle  amount  $44,888.76  was  transferred  to  Dam  No.  21. 
a  This  amount  was  transferred  to  Dam  No.  21. 

*  $90,000  was  for  movable  parts  for  Dam  No.  19,  and  of  this  amount  $80,198.85  was 
soMeauentiy  transferred  to  wheeling  district. 

« Or  this  amount  $10,000  was  transferred  to  Dam  No.  89. 
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CONTRACTS  IN  FORCE. 

EMSWORTH  DAM. 

CcMitractor :  Dravo  Contracting  CJo. 

Amount  and  character  of  work :  $1365,271,  constructing  locks  and  guide  walls. 

Prices  per  unit :  Cofterdam,  for  locks  and  guide  walls*  at  $100  per  Unear  foot ; 
common  excavation,  $1  per  cubic  yard ;  rock  channeling.  $0.80  per  square  foot ; 
rock  excavation,  $4.15  per  cubic  yard ;  drilling  bolt  holes,  $0.80  per  linear  toot ; 
Oak  timber,  $200  per  1,000  feet  b.  m. ;  concrete,  $9.55  per  cubic  yard ;  structural 
steel,  $0.14  per  pound;  reinforcing  rods,  $0.08  per  pound,  forgings  (including 
wrought  iron),  $0.15  per  pound ;  bolts,  etc.,  $0;17  per  pound ;  iron  castings,  $0.13 
per  pound ;  steel  castings,  $0.26  per  pound ;  bronze,  $1.30  per  pound. 

Date  of  approval :  August  19,  1919. 

Date  of  beginning :  September  20,  1919. 

Date  of  expiration :  August  20, 1922. 

Completed  at  end  of  fiscal  year :  37.51  per  cent 

Contractor:  Dravo  Contracting  Co. 

Amount  and  character  of  work :  $933,339.50,  constructing  dams  and  abutments. 

Prices  per  unit :  Cofferdam,  abutment,  at  $110  per  linear  foot ;  cofferdam,  dam, 
$110  per  linear  foot ;  common  excavation,  $1  per  cubic  yard ;  fill,  $0.70  per  cubic 
yard ;  riprap,  $3.60  per  cubic  yard ;  round  piles,  timber,  $0.90  per  linear  foot ; 
sheet  piles,  steel,  $0.07  per  pound ;  common  timber,  $140  per  1,000  feet  b.  m. ; 
concrete  $10.35  per  cubic  yard;  concrete  paving,  $14  per  cubic  yard;  forgings 
(including  wrought  iron),  $0.15  per  pound;  bolts,  etc.,  $0.17  per  pound;  iron 
castings,  $0.13  per  pound. 

Date  of  approval :  August  15,  1919. 

Date  of  beginning :  September  20,  1919. 

Date  of  expiration :  August  20,  1922. 

Completed  at  end  of  fiscal  year :  49.15  per  cent. 

Contractor :  The  Dravo  Contracting  Co. 

Amount  and  character  of  work :  $168,776.30  furnishing,  delivering,  and  erect- 
ing gates  and  emergency  dams. 

Prices  per  unit:  (Lot  A)  :  Cast  steel,  at  $0.38  per  pound;  structural  steel, 
$0.05  per  pound ;  forged  steel,  $0.17  per  pound ;  reinforcing  rods  $0.10  per  pound. 
(Lot  B)  :  Cast  steel,  $0.34  per  pound;  cast  Iron,  $0.38  per  pound;  structural 
steel,  $0,133  per  pound ;  forged  steel,  $0.76  per  pound ;  chain,  $0.25  per  pound ; 
copper,  $0.92  per  pound;  oak,  $300  per  1,000  feet  b.  m.  (Lot  C)  :  Cast  steel, 
$0.33  per  pound ;  structural  steel,  $0.13  per  pound,  forged  steel,  $0.24  per  pound ; 
nickel  steel,  $0.58  per  pound ;  bronze,  $0.97  per  pound ;  copper,  $0.97  per  pound, 
oak,  $300  per  1,000  feet  b.  m.  (Lot  D) :  cast  steel,  $0.42  per  pound;  cast  iron, 
$0.19  per  pound ;  structural  steel,  $0.13  per  pound ;  tool  steel,  $0.34  per  pound ; 
bronze,  $0.97  per  pound ;  pipe  and  fittings,  $0.30  per  pound ;  oak,  $300  per  1,000 
feet,  b.  m. 

Date  of  approval :  June  28,  1920. 

Date  of  beginning :  Lots  A,  B,  and  D,  July  23. 1920 ;  Lot  C,  September  1,  1920. 

Date  of  expiration :  Lot  A,  September  1,  1920 ;  Lot  B,  not  more  than  15  fair 
working  days  after  October  1,  1920 ;  Lot  D,  not  more  than  60  fair  working  days 
after  August  1,  1920;  Lot  C,  not  more  than  60  fair  working  days  after  May 
1, 1921 ;  provided,  however,  that  if  the  locks  are  not  ready  to  receive  the  material 
in  Lots  B,  C,  and  D  on  the  respective  dAtes  above  fixed,  the  time  fixed  for  com- 
pletion will  be  at  the  termination  of  the  respective  number  of  working  days 
above  specified  following  the  actual  dates  when  the  locks  are  ready  to  receive 
the  material  in  the  respective  lots. 

Completed  at  end  of  fiscal  year :  0  per  cent. 
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LOCKS  AND  DAI^fS  NOS.  14,  16,  17,  21.  25,  AND  27,  OHIO  RIVER,  AND 
MARIETTA  REPAIR  STATION. 


REPORT  OF  LIEUT.  COL.  C.  W.  OTWELL,  CORPS  OF  ENGINEERS. 


Wheeling,  W.  Va.,  District. 

1.  movable  dams  in  ohio  river  between  steubenville,  ohio,  and 
the  mouth  op  three  mile  creek,  4  miles  north  op  huntington, 

W.  VA. 

LOCK  AND  DAM   NO.    14. 

This  lock  and  dam  has  been  in  operation  since  August  20, 1917. 

Survey  was  made  and  description  of  land  prepared  by  the  Gov- 
ernment force  for  the  purchase  of  additional  land  for  quarters  for 
employees. 

.LOCK  AND  DAM  NO.   16. 

This  lock  and  dam  has  been  in  operation  since  August  15, 1917. 

Slight  repairs  were  made  to  lock  gates,  the  lock  grounds  were 
graded,  and  other  minor  work  done  by  the  Government  force,  which 
completed  the  subproject. 

LOCK  AND  DAM  NO.   17. 

This  lock  and  dam  has  been  in  operation  since  August  1, 1918. 
The  land  power  house  was  completed  and  grounds  graded  by  the 
Government  force,  which  completed  the  subproject. 

LOCK  AND  DAM  NO.  21. 

This  lock  and  dam  has  been  in  operation  since  September  5, 1919. 
The  construction  of  lock  and  dam  by  hired  labor  with  Government 

fJant  was  continued  and  the  subproiect  practically  completed.  The 
oUowing  work  was  accomplishea :  Movable  parts  of  dam,  including 
88  Chanoine  and  34  Bebout  wickets  with  horses  and  props,  were 
assembled  and  installed;  26  linear  feet  of  lower  guide  wall  con- 
structed ;  pass  and  lower  puide  wall  cofferdams  removed,  441  linear 
feet  of  permanent  piping  installed. 

The  following  table  shows  the  work  accomplished  and  material 
placed  in  the  lock  and  dam  during  the  fiscal  year : 

Cofferdam,  16-foot,  removed linear  feet—      880 

Coflterdam,  12-foot,  removed do 640 

Ck)ncrete cubic  yards—  1, 290 

Piping linear  feet__      441 

Power  fumse. — ^Work  of  constructing  land  power  house  was  con- 
tinned  by  hired  labor. 
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One  storeroom  floor  was  concreted,  also  steps  to  same.  All  wood- 
work was  painted  and  finished,  doors  hung,  hardware  placed,  window 
sash  and  steel  roof  trusses  painted.  The  building  is  about  99  per  cent 
completed,  12  per  cent  bein^  completed  during  the  period.  The 
freight  elevator  remains  to  be  installed  and  some  painting  and  finish- 
ing done. 

Operating  machinery. — ^Packing  jacks  and  keying  on  river- wall 
valve  sectors  were  installed,  completing  this  machinery. 

Miscella/neous. — Besides  work  on  lock  and  dam  proper,  t^he  Gov- 
ernment force  placed  submarine  telephone  cable  across  the  river ;  in- 
stalled electric  lighting  system  and  placed  light  standards  on  lock 
walls,  dismantled  plant,  machinery,  cableway  and  towers,  temporary 
buildings,  etc.,  and  transferred  same  to  Dam  No.  27,  Ohio  River;  and 
graded  and  sodded  lock  grounds.  Plans  were  prepared  and  material 
purchased  and  delivered  for  constructing  a  garage  and  oil-storage 
house. 

IjOCK   and  dam    no.    22. 

This  lock  and  dam  has  been  in  operation  since  December  1,  1918. 

The  electric  lighting  system  for  lock  was  completed  and  standards 
placed  on  lock  walls,  a  small  amount  of  stone  riprap  was  placed  below 
dam  abutment,  and  sewer  was  laid  to  lockkeeper's  nouses  by  the  Gov- 
ernment force,  which  completes  the  subproject. 

IXKK   AND  DAM  NO.   23. 

Lock  and  guide  walls. — The  National  Contract  Co.,  contractor  for 
the  lock  and  guide  walls,  continued  work  under  its  contract,  complet- 
ing same  November  22,  1919.  The  lower  guide  wall  was  completed 
and  the  cofferdam  removed,  and  the  removal  of  upper  ffuide  wall 
cofferdam  completed.  The  esplanade  paving  and  work  of  dredging 
lock  chamber  were  completed.  The  following  quantities  of  concrete 
were  placed : 

Cubic  yardB. 

Lower  guide  waU 4,070.4 

Esplanade  paving 568.  8 

The  cover  plates  were  placed  on  machinery  recesses,  completing 
the  masonry  for  the  land  and  river  walls. 

The  following  table  shows  the  work  done  on  this  contract  during 
the  fiscal  year : 


Item. 


Designation. 


Quantity. 


Cost  at 

contract 

price. 


Onide-wali  cofferdam . 
Common  excavation. . 

Rook  channeling 

Bock  excavatlaa. . 

FlU. 


Riprap 

Concrete 

Concrete  paving 

Caring  for  and  placing  stmctural  steel. 


Iztra  ugor,  < 


Extra 


Linear  feet.., 
Cubic  yards. 
Square  feet.. 
Cubic  yards. 

do , 

do 

do...;.. 

do 

Percent 

do 

do 

Hours 


1,360 
8,834 
2,700.4 
178.8 
1,047 

655.5 
4,070.4 
568.8 
8.40 
6.7 
6 
47 


16,615.00 

6,848.00 

2,160.83 

718.30 

778.80 

1,666.50 

20,103.86 

4,362.17 

361.74 

8.01 

27.68 

14.10 
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Pas8^  weir,  bear  trapyetc. — ^The  Dravo  Contracting  Co.,  contractor 
for  constructing  pass,  weir,  bear  trap,  etc.,  continued  work  under  its 
contract.  Four  160-foot  sections  of  pass  cofferdam  were  constructed 
and  unwatered  and  484  linear  feet  of  pass  completed  except  installa- 
tion of  wickets.  Three  sections  of  this  cofferdam  have  been  removed, 
work  within  fourth  section  being  in  progress.  The  cofferdam  for 
the  river  pier  of  bear  trap  was  completed  and  unwatered  and  con- 
struction of  pier  foundation  begun. 

The  following  work  was  performed  on  this  contract  during  the 
fiscal  year: 


Item. 


Designation. 


Quantity. 


Cost  at 

contract 

price. 


Cofferdam: 

Pumped  out 

Removed 

Common  excavation 

Rock  channeling 

Rock  excavation 

Concrete 

Timber  sills 

Cast  steel  (placed) 

Cost  iron  (placed ) 

Forgings  (placed) 

Bolts  and  spile es  (placed) 

Relief  holes 

Structural  steel  (unloading  and  caring  for) . 

Extra  labor,  common 

Cofferdam  Hooded 


Linear  feet.. 

do 

I  Cubic  yards. 

Square  feet.. 

Cubic  yards., 

do 

Feet  b.  m... 

Per  cent 

....do 

....do 

....do 

Linear  feet.. 

Percent 


Times.. 


678 
480 
9,904 
3,430.1 
410.1 
6,91L66 
5,566.6 
36.3 
75.9 
16 

28.56 
20 
20.88 


199,157.50 

37,800.00 

11,884.80 

5,145.16 

3,485.86 

96,763.24 

1,301.66 

1,^34.20 

5,464.80 

208.00 

'142.80 

20.00 

438.48 

52.00 

17,500.00 


Power  house, — ^The  construction  of  land  power  house  was  con- 
tinued by  hired  labor  and  completed,  except  for  a  small  amount  of 
work  on  interior  finish  and  grading  of  grounds. 

Iron  and  steel. — ^The  contractors  for  furnishing  and  delivering 
structural  steel,  hurters,  horse  boxes,  etc.,  for  the  pass,  weir,  bear  trap, 
etc.,  completed  delivery  of  those  items. 

Valve-operating  machinery, — ^The  contractor  for  valve-operating 
machinery  completed  delivery  during  the  fiscal  year. 

River-wall  valve  jacks, — The  contractor  for  river- wall  valve  jacks 
completed  delivery  during  the  fiscal  year. 

Pass  and  weir  horses,  props,  etc. — A  contract  was  entered  into  for 
furnishing  and  delivering  pass  horses  and  props,  which  was  com- 
pleted. An  order  was  issued  to  the  Ordnance  Department  for  fur- 
nishing and  delivering  weir  horses,  props,  etc.,  which  was  50  per  cent 
completed. 

Gate-operatina  machinery. — Four  contracts  were  entered  into  for 
furnishing  and  delivering  gate-operating  machinery  (lots  A-G),  and 
one  contract  for  lot  E  was  completed. 

Lock  gates. — Contract  was  entered  into  for  furnishing,  delivering, 
and  erecting  lock  gates  but  no  deliveries  made. 


LOCK  AND  DAM   NO.   24. 


This  lock  and  dam  was  placed  in  operation  August  27, 1919. 

The  Sheridan-Kirk  Contract  Co.  placed  fill  and  paving  back  of 
dam  abutment  and  installed  steel  bear  trap,  completing  the  contract 
for  lock  and  dam.    The  Government  force  placed  five  remaining 
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Chanoine  wickets  in  pass,  cover  plates  for  lock-gate  recesses,  bridge 
over  right  of  way^  and  fill  for  driveway  on  lock  grounds,  which  com- 
pleted the  subproject 

LOCK  AND  UAM  NO.  25. 

Lock  and  guide  walls, — The  National  Contract  Co.,  contractor  for 
constructing  lock  and  guide  walls,  continued  construction.  coiiij>let- 
ing  upper  guide  wall,  river  and  land  walls,  and  esplanade  paving. 
The  work  accomplished  consisted  of  17  per  cent  of  common  excava- 
tion, 43  per  cent  of  rock  excavation,  53  per  cent  of  foundation,  and 
6.4  per  cent  of  elevation  of  upper  guide  wall  and  removal  of  coffer- 
dam ;  placing  beams,  hinges,  and  cover  plates  in  river  and  land  walls ; 
and  placing  of  concrete  esplanade  paving,  steps,  and  pipe  trench  back 
of  land  wall.  Approximately  3,000  cubic  yards  of  common  excava- 
tion was  removed  for  lower  guide  wall.  The  following  table  shows 
the  work  in  detail  accomplished  during  the  fiscal  year : 


Item. 


Designation. 


Quantity. 


Cost. 


Upper  guide-wall  cofferdam,  16-foot  (removed) . 

Common  excavation 

Rock  channeling 

Book  excavation •. 

FlU., 


Oak  timber.. 
Concrete.. 


CoQorete  paving 

Unloading,  caring  for,  and  placing: 


Structural  steel. 

Forgings 

Iron  castings. 


Linear  feot.. 
Cubic  yards. 
Square  feet.. 
Cubic  yards. 

do 

Feetb.m... 
Cubic  yards. 
do 


Pounds. 
....do.. 
....do.. 


630 
4,792 
1,143 

363 
1,050 

202 
4,379 

226 

28,773.64 

3,646.32 

400.65 


S3, 307. 50 

3,354.40 

057.25 

1,267.00 

423.60 

30.90 

28,463.50 

1,605.  CO 

431.60 

54.70 

6.01 


LOCK  AND  DAM  NO.  25. 


Pass^  weir^  hear  trap^  etc. — ^The  National  Contract  Co.,  contractor 
for  constructing  pass,  weir,  bear  trap,  etc.,  continued  construction  of 
pass,  completing  39  linear  feet  of  pass  foundation  and  partly  com- 
pleting an  additional  36  feet,  all  in  tne  first  cofferdam  section.  Fifty- 
one  per  cent  of  common  excavation,  32  per  cent  of  rock  channeling, 
and  44  per  cent  of  rock  excavation  were  performed  for  abutment, 
and  1,543  cubic  jards,  or  60.2.per  cent,  of  concrete  placed.  The  fill 
for  abutment  nprap  was  40  per  cent  completed.  The  structural 
steel  and  other  metal  work  for  bear-trap  weir,  the  bear-trap  valve- 
operating  machinery,  and  bear-trap  valves  and  casings  were  deliv- 
ered. The  following  table  shows  m  detail  the  work  accomplished 
and  material  placed  under  this  contract: 


Item. 


CofTerdam  for  dam  (completed  and  un watered). 

Common  excavation 

Rock  channeling 

FHI.. 


Rook  excavation 

Oak  timber 

Concrete 

Cast  steel 

Cast  iron 

Vorglngs 

Bolts,  spikM,  eto.,  anchor  beams,  brackets,  etc. 

Coffordam  flooded 


Designation. 


Linear  feet.. 
Cubic  yards. 
Square  feet.. 
Cubic  yards. 

do 

Feetb.m... 
Cubic  yards. 

Percent 

do 

do 

r....do 

L....do 

Times 


Quantity. 


317 

15,045 

892 

2,000 

791 

467 

2,667 

2 

0 

6 
2 
3 
5 


Cost. 


130,907.60 

2,567.60 

1,784.00 

1,500.00 

3,955.00 

M.70 

29,337.00 

51.28 

3S6.04 

59.52 

7.44 

133.84 

12,500.00 
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Bear-trap  leaves. — The  contractor  for  furnishing  and  delivering 
this  material  completed  the  contract. 

Pa88  arid  weir  horses^  props^  etc. — A  contract  entered  into  for  fur- 
nishing and  delivering  pass  norses  and  props  was  completed.  An 
order  was  placed  with  the  Ordnance  Department  for  weir  horses, 
props,  etc.,  but  no  deliveries  have  been  made. 

Wickets. — Construction  of  wickets  at  Dam  No.  27  by  hired  labor 
was  commenced,  98  pass  and  11  weir  wickets  being  completed  and 
delivered. 

Fargings^  valves^  and  casings. — The  contractor  completed  delivery 
for  forgings,  valves,  and  casings  for  the  dam. 

River-wall  valve  jacks. — The  contractor  for  river- wall  valve  jacks 
completed  delivery. 

Ga4;e-operating  machinery. — Four  contracts  were  entered  into  for 
furnishing  and  delivering  gate-operating  machinery  ( lots  A-G ) .  The 
contractor  for  lot  E  completed  delivery.  The  remaining  contracts 
were  40  per  cent  completed  for  lots  A,  C,  F,  and  G ;  25  per  cent  com- 
pleted for  lot  D  •  and  25  per  cent  completed  for  lot  B. 

Lock  gates. — Contract  was  let  for  furnishing,  delivering,  and  erect- 
ing lock  gates,  on  which  work  was  only  begun. 

Garage  and  oil-storage  house. — ^The  construction  of  this  building 
by  hired  labor  was  commenced  and  is  about  60  per  cent  completed. 

Land  power  house. — Construction  was  carried  on  by  hired  labor, 
the  building  with  machinery  being  completed  except  for  placing  some 
miscellaneous  machinery,  piping,  etc. 

LOCK  AND  DAM  NO.  27. 

Work  on  construction  of  this  lock  and  dam  was  carried  on  by  hired 
labor  with  Government  plant.  The  first  section  of  pass  cofferdam 
was  constructed,  and  2,660  cubic  yards  common  excavation  and  1,000 
cubic  yards  rock  excavation  performed.  Excavation  for  lock  and 
guide  walls  was  continued  and  11,797  cubic  yards  of  concrete  placed 
for  lock  wall  and  827  cubic  yards  for  upper  guide  wall.  About 
20,000  cubic  yards  of  fill  was  placed  back  of  land  wall  and  the  placing 
of  esplanade  paving  commenced. 

The  foUowmg  table  shows  the  work  in  detail  performed  during 
the  fiscal  year : 

Cofferdam,  pass  (built  and  pumped  out) linear  feet—      1,080 

Common  excavation v cubic  yards —    26, 160 

Rock  excavation do 16, 440 

Concrete  masonry do 12, 624 

FlU do 19,912 

Paving  concrete do 704 

Metal  work  for  lock  and  dam : 

Delivered pounds—  230,256 

Placed do 20, 209 

Metal  work  for  bear-trap  leaves  (delivered) do 316,319 

Pipe  and  fittings  (delivered) linear  feet—      7,040 

Oak  timber  (delivered) feet  b.  m—    47,354 

Power  house. — The  construction  of  power  house  was  continued  and 
completed,  consisting  of  about  25  per  cent  of  the  structure. 
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Lock  hovsea. — The  two  lock  houses  were  completed,  about  78  per 
cent  of  work  being  done  this  fiscal  year,  including  the  laying  of  con- 
crete walks,  necessary  drains,  water  pipes,  etc. 

Garage  and  oil-storage  house. — ^I'lans  were  prepared,  necessary 
material  purchased,  and  ground  prepared  for  constructing  this  build- 
ing. 

IVwkets. — The  construction  of  wickets  for  Dams  Nos.  23,  25,  and 
27  continued.  All  the  material  necessary  for  their  construction  has 
been  received.  All  wickets  for  Dam  No.  23  were  completed,  81  per 
cent  for  Dam  No.  25,  and  28  per  cent  for  Dam  No.  27. 

Iron  and  steely  etc. — ^The  contractors  for  iron  and  steel  work  com- 
pleted delivery  during  the  fiscal  year,  including  structural  steel, 
bear-trap  leaves,  etc. 

Valve-operating  machinery. — ^The  contractors  for  valve-operating 
machinery  completed  delivery  during  the  fiscal  year. 

River-wall  valve  ja^ks. — Delivery  of  these  jacks  was  completed  by 
the  contractors. 

Pass  and  weir  horses^  props^  etc. — The  contractor  for  pass  horses 
and  props  completed  delivery  during  the  fiscal  year.  The  Ordnance 
Department,  which  received  order  for  weir  horses,  props,  etc.,  has 
made  no  delivery. 

Gate-operating  machinery. — Contracts  were  entered  into  for  de- 
livering gate-operating  machinery  (lots  A-G)  and  delivery  of  one 
lot  has  b^n  completed. 

Lock  ga^es. — A  contract  was  entered  into  for  furnishing  and  de- 
livering and  erecting  lock  gates,  but  only  a  small  amount  of  shop 
work  has  been  done  and  no  delivery  made. 

REPAIB  STATION  AT  MASTETTA,   OHIO. 

Alterations  and  repairs  were  made  to  an  old  one-story  foundiy 
building,  acquired  with  the  property  when  purchased,  to  convert  it 
into  a  woodworking  shop.  A  sawmill,  planer,  variety  saw,  cut-off 
saw,  air  compressor,  and  necessary  motors  for  operating  this  ma- 
chinery with  electric  power  were  installed  in  the  woodworking  shop. 
Drawings  were  prepared  for  a  45^  by  121  foot  machine-shop  building 
of  steel  and  brick  construction;  also  a  drawing  for  a  new  16  by  16 
foot  brick  lavatory  building  at  the  site.  A  contract  was  entered  into 
for  furnishing  and  delivering  the  steel  framework  and  orders  placed 
for  the  face  brick  and  steel  sash  for  the  shoj)  building,  but  at  the 
end  of  the  year  none  of  this  material  was  delivered  except  some  of 
the  face  brick.  Approximately  2,000  cubic  yards  of  material  were 
dug  from  the  river  and  placed  for  fill  for  sidings  in  the  grounds. 
About  500  linear  feet  of  additional  sidings  were  laid. 

This  repair  station  was  placed  in  operation  March  1, 1920. 

APPROPRIATIONS. 
Dam  No.  IJ. 

June  13.  1902  (allotted  June  20.  1902) $50, 000. 00 

Mar.  3,  1903  (allotted  Mar.  11,  1903) 200,000.00 

Apr.  28,  1904  (allotted  May  3,  1904) 50, 000. 00 

Mar.  3,  1905  (allotted  Mar.  34,  1905) 80, 000.  00 

June  30,  1906  (allotted  July  7.  1906) 80,000.00 
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Mar.  2,  1907  (allotted  Mar.  7,  1907) $198,343.00 

May  27,  1908  (allotted  June  6.  1908) -    200,000.00 

Mar.  4,  1909  (allotted  Mar.  12,  1909) 300, 000. 00 

June  25,  1910  (allotted  July  2,  1910) 48, 000. 00 

$1,206,343.00 

Tranafterred  to  Dam  No.  26,  July  14, 1914 25, 000. 00 

Transferred  to  Dam  No.  28,  July  15, 1914 19, 178. 30 

44. 178. 30 

Net  total  appropriated  and  allotted 1, 162, 164. 70 

Receipts  from  sales  and  other  sources,  $59.25. 

Dam  No.  12. 

June  25,  1910  (allotted  July  7,  1910) $150,000.00 

Mar.  4,  1911  (allotted  Apr.  7,  1911) 300,000.00 

June  23,  1913  (allotted  July  14.  1913) 277,000.00      . 

Aug.  1,  1914  (allotted  Aug.  5.  1914) 385,000.00 

Oct  2,  1914  (allotted  Oct.  14.  1914) 12,000.00 

Mar.  3, 1915  (allotted  Mar.  15,  1915) 49,000.00 

Mar.  4,  1915  (aUotted  Apr.  13,  1915) 125,000.00 

$1,298,000.00 

Transferred  to  Dam  No.  26,  July  7,  1914 30, 000. 00 

Transferred  to  Dam  No.  28,  July  7.  1914 50,000. 00 

Transferred  to  Dam  No.  15.  Aug,  5.  1914 35. 000. 00 

Transferred  to  Dam  No.  21,  Jan,  6,  1917 15, 000. 00 

Transferred  to  Dam  No.  20,  Dec.  8, 1917 1, 896. 45 

131, 896. 45 

Net  total  appropriated  and  allotted 1, 166, 103. 55 

Receipts  from  sales  and  other  sources,  $997.70. 

Dam  No.  IS. 

Mar.  3,  1899  (allotted  Mar.  10,  1899) $50, 000. 00 

June  6,  1900  (allotted  June  12,  1900) 235, 000. 00 

Mar.  3,  1901  (allotted  Mar.  11,  1901) 20,000.00 

June  28,  1902  (allotted  July  10,  1902) 46,600.00 

Mar.  3,  1903  (aUotted  Mar.  11»  1903) 225,000.00 

Mar.  3,  1905  (allotted  Mar.  9,  1905) 50,000.00 

June  30,  1906  (aUotted  July  7,  1906) 85,400.00 

Mar.  2,  1907  (allotted  Mar.  9,  1907) 174,778.00 

Mar.  4,  1907  (allotted  Mar.  9,  1907) 100,000.00 

Mar.  4, 1907  (allotted  Sept  22.  1908) 6,000. 00 

May  27, 1908  (allotted  June  6.  1908) 60, 000. 00 

Mar.  4,  1909  (allotted  Mar.  12,  1909) 160,000.00 

June  25,  1910  (allotted  July  6,  1910) 50,000.00 

$1,  262, 778. 00 

Transferred  to  Dam  No.  18,  Mar.  11,  1910 20,000.00 

Transferred  to  Dam  No.  18,  Dec.  28,  1910 5,0Q0. 00 

Transferred  to  Dam  No.  28,  July  15,  1914 15, 388. 89 

40, 388. 89 


Net  total  appropriated  and  allotted 1,222,389.11 

Receipts  from  sales  and  other  sources,  $141.42. 

Dam  No.  U. 

Feb.  27,  1911  (allotted  Apr.  7,  1911 $380, 000. 00 

July  25,  1912  (allotted  Oct.  4,  1912) 100, 000. 00 

June  23,  1913  (allotted  July  14,  1913) 200,000.  00 

Aug.  1,  1914  (allotted  Aug.  5,  1914) 175,000.00 

Mar.  3,  1915  (allotted  Mar.  15,  1915) 200,000.00 

Mar.  4.  1915  (allotted  July  2,  1915) 132,000.00 

June  23,  1913  (allotted  Dec.  15,  1915) 20, 000. 00 
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June  23,  1913  (allotted  Jan.  29,  1916) $6,326.26 

Oct.  2,  1914  (allotted  Jan.  29.  1916) 19,000.00 

July  18,  1918  (allotted  Feb.  25,  1919) 500.00 

$1,282,826.26 

Transferred  to  Dam  No.  28,  June  14,  1911 50,000.00 

Transferred  to  Dam  No.  15,  Aug.  5, 1914 48, 000.  OO 

Transferred  to  Dam  No.  22,  Mar.  26, 1919 1, 916. 61 

99,  916. 61 

Net  total  appropriated  and  allotted 1,132,909.65 

Receipts  from  sales  and  other  sources,  $786.85. 

Dam  No.  15. 

Feb.  27, 1911  (allotted  Apr.  7, 1911) $355,000.00 

July  25,  1912  (allotted  Oct.  4,  1912) 150, 000. 00 

June  23, 1913  (allotted  July  14, 1913) 200, 000. 00 

Mar.  4, 1911  ( allotted  Mar.  10, 1914) 75, 000. 00 

Mar.  4,  1913  (allotted  Aug.  5,  1914) 37,000.00 

June  23, 1913  (allotted  Aug.  5. 1914) 83, 000. 00 

Aug.  1,  1914  (allotted  Aug.  5,  1914) 304,000.00 

Oct  2,  1914  (allotted  Oct.  14,  1914). 50, 000. 00 

June  25,  1910  (allotted  Oct  28,  1915) 1,038.24 

July  25,  1912  (allotted  Dec.  27,  1916) 5,000.00 

$1, 260, 038. 24 

Transferred  to  Dam  No.  28,  June  14, 1911 50, 000. 00 

Transferred  to  Dam  No.  19,  Mar.  4, 1915 50, 000. 00 

Transferred  to  Dam  No.  20,  Dec.  8,  1917 86. 42 

100,086.42 

Net  total  appropriated  and  allotted 1, 159, 951. 82 

Receipts  from  sales  and  other  sources,  $778.10. 

Dam  No.  16. 

Mar.  4, 1913  (allotted  June  12, 1913) $371,400.00 

Aug.  1.  1914  (allotted  Aug.  5,  1914) 231,000.00 

Mar.  3,  1915  (allotted  Mar.  15,  1915) 511,000.00 

Mar.  4, 1915  (allotted  Apr.  13,  1915) 150, 000. 00 

July  17,  1917  (allotted  July  27,  1917) 6,000.00 

Aug.  8, 1917  (allotted  Sept  13, 1917) 15, 000. 00 

July  18,  1918  (allotted  Aug.  7,  1918) 23,000.00 

Transferred  from  Dams  Nos.  19  and  2Q,  Sept.  18, 

1918 6,  244. 43 

$1, 813, 644. 48 

Transferred  to  Dam  No.  39,  Aug.  5,  1914 40, 000. 00 

Transferred  to  Dam  21,  July  3, 1919 15, 000.  00 

55, 000. 00 

Net  total  appropriated  and  allotted 1, 258, 644. 43 

Receipts  from  sales  and  other  sources,  $390.20. 

Dam  No.  17. 

Mar.  4,  1913  (allotted  June  12,  1913) $364,500.00 

Aug.  1,  1914  (allotted  Aug.  5,  1914) 325,000.00 

Mar.  3,  1915  (allotted  Mar.  15,  1915) 532,000.00 

Mar.  4,  1915  (allotted  July  2,  1915) 143,000.00 

Mar.  4,  1915  (allotted  Jan.  29,  1910) 50,000.00 

July  27,  1916  (allotted  Aug.  1,  1916) 6,000.00 

Aug.  8,  1917  (allotted  Sept  1.  1917) 20,000.00 

Transferred  from  Dams  Nos.  19  and  20,  Sept.  18, 

1918 4, 075. 10 


$1. 444,  575. 10 
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rrransferred  to  Dam  No.  24,  Aug.  13,  1913 $20, 000. 00 

Transferred  to  Dam  No.  15,  Aug.  5.  1914 37.  IKH).  uu 

Transferred  to  Dam  No.  39,  Aug.  5,  1914 40, 000. 00 

Transferred  to  Dam  No.  21,  July  3,  1919 ^'S^XSS 

Transferred  to  Dam  No.  27,  Dec.  8,  1919 ^^-^^        ^^^  q^  ^ 

Net  total  appropriated  and  allotted 1,344,915.87 

Receipts  from  sales  and  other  sources,  $114.45. 

Dam  No.  18, 

Mar.  3,  1899  (allotted  Mar.  10,  1^) ll^'SS^*^ 

June  6,  1900  (allotted  June  12  1900)   235, 000. 00 

Mar.  3,  1901  (allotted  Mar.  11,  1901) 3SSSS^ 

Mar.  3,  1903  (allotted  Mar.  11,  1903) ^'SSSSS 

Mar.  3,  1905  (allotted  Mar.  9,  1905) 50, 000. 00 

June  30.  1906  (allotted  July  7,  1906) J^^S^S^ 

Mar.  4, 1907  (allotted  Mar.  9,  1907) 178,  000. 00 

Mar.  4. 1909  (allotted  Mar.  12,  1909) 60, 000. 00 

Mar.  4,  1909  (allotted  Mar.  11,  1910) 20, 000. 00 

June  25,  1910  (allotted  Dec.  28,  1910) 5,000.00               ^^  ^ 

Transferred  to  Dam  No.  15,  Oct.  28,  1915 1.  ^.  24 

Transferred  to  Dam  No.  13,  Sept.  22.  1908 Q»<X)0.00  ^  Qgg  24 

Net  total  appropriated  and  allotted 910, 961. 76 

Receipts  from  sales  and  other  sources,  $2,016.69. 

Dam  No.  19. 

June  13,  1902  (allotted  June  20,  1902) ^?5»2?2'52 

Mar.  3,  1905  (allotted  Mar.  14,  1905) 100, 000. 00 

125, 000. 00 
Mar.  3, 1907  (repealed  by  river  and  harbor  act) 100. 000. 00 

25,000.00 

Mar.  2,  1907  (allotted  Mar.  9,  1907) 200.000.00 

June  25, 1910  (allotted  July  7,  1910) 220. 000. 00 

Mar.  4. 1911  (allotted  Apr.  7,  1911) 300.000.00 

July  25, 1912  (allotted  Aug.  17,  1912) 100,000.00 

July  25, 1912  (allotted  Aug.  17,  1912) * 30, 198. 85 

June  23,  1913  (allotted  July  14, 1913) 50, 000. 00 

June  23,  1913  (allotted  Aug.  5,  1914) 17, 000. 00 

Aug.  1, 1914  (allotted  Aug.  5,  1914) 140,000.00 

Oct.  2, 1914  (allotted  Oct.  14. 1914) 48, 000. 00 

Oct  2,  1914  (allotted  Mar.  5,  1915) 50,000.00 

■    ■  ^1|  loO.  19o«  oO 

Transferred  to  Dam  No.  15,  Dec.  27,  1916 5. 000. 00 

Transferred  to  Dam  No.  21,  Jan.  6,  1917 5,  OOO,  00 

Transferred  to  Dam  No.  22,  Jan.  6,  1917 10, 000. 00 

Transferred  to  Dam  No.  20.  Dec.  8.  1917 3. 500. 00 

Transferred  to  Dam  No.  17,  Sept.  18. 1918 3, 240. 96 

26, 740. 96 

Net  total  appropriated  and  allotted 1, 153, 457. 89 

Receipts  from  sales  and  other  sources,  $2,585.35. 

>  $90,000  was  allotted  to  the  Pittsburgh,  Pa.,  district  for  movable  parts^for  Dam  No.  19. 
This  amonnt  ($30,198.85)  represents  the  unexpended  balance  transferred  to  this  district 
October  9,  1916. 

9030— ENO 1920— PT  2 ^35 
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Dam  No,  20, 

June  25,  1910  (allotted  July  7,  1910) $40,000.00 

Feb.  27,  1911  (allotted  Apr.  7,  1911) 298,000.00 

Aug.  24,  1912  (allotted  Oct.  4, 1912) 167, 000. 00 

June  23,  1913  (allotted  July  14,  1913) 200. 000. 00 

Aug.  1, 1914  (allotted  Aug.  5,  1914) 145,000.00 

Oct  2,  1914  (allotted  Oct  14,  1914) 12,000.00 

Mar.  3,  1915  (allotted  Mar.  15,  1915) 57,000.00 

Mar.  4,  1915  (allotted  Apr.  13,  1915) 100,000.00 

Mar.  4,  1911  (allotted  Dec.  8.  1917) 522.51 

July  25,  1912  (allotted  Dec.  8,  1917) 2,086. 42 

Oct.  2,  1914  (allotted  Dec.  8,  1917) 1,500.00 

Mar.  4,  1915  (allotted  Dec.  8,  1917) 1,896.45 

$1, 025, 005. 3« 

Transferred  to  Dam  No.  28,  June  14,  1911 50,000.00 

Transferred  to  Dam  No.  19,  Aug.  5,  1914 17,000.00 

Transferred  to  Dam  No.  22,  Jan.  6,  1917 15,000.00 

Transferred  to  Dam  No.  17,  Sept.  18,  1918 4, 075. 10 

Transferred  to  Dam  No.  16,  Sept.  18,  1918 3,003.47 

89, 078.  67 

Net  total  appropriated  and  allotted 935,926.81 

Receipts  from  sales  and  other  sources,  $771.79. 

Dam  No,  21. 

Mar.  4,  1909  (allotted  Feb.  19,  1917) $44,388.76 

June  25,  1910  (allotted  Feb.  19,  1917) 2,000.00 

July  25.  1912  (allotted  Jan.  6,  1917) 5,000.00 

Oct.  2,  1914  (allotted  Oct.  14,  1914) 65,000.00 

Mar.  4,  1915  (allotted  Apr.  13,  1915) 400,000.00 

Mar.  4,  1915  (allotted  Jan.  6,  1917) 15,000.00 

July  27,  1916  (allotted  Aug.  1,  1916) 215,000.00 

July  27,  1916  (allotted  Oct.  21,  1916) 55, 000. 00 

July  27,  1916  (allotted  Apr.  12, 1917) 50, 000. 00 

Aug.  8, 1917  (allotted  Sept  1,  1917) 290,000.00 

July  27,  1916  (allotted  July  16,  1917) 100,000.00 

Julv  18,  1918  (allotted  Dec.  31,  1918) 60,000.00 

Transferred  from  Dam  No.  25,  June  28,  1918 115, 000. 00 

Transferred  from  Dam  No.  25,  Sept  12,  1918 76, 000. 00 

Transferred  from  Dam  No.  16,  July  3,  1919 15, 000. 00 

Transferred  from  Dam  No.  17,  July  3,  1919 2, 000. 00 

Transferred  from  Dam  No.  24,  July  3,  1919 26,000.00 

$1, 535, 388.  7e 

Transferred  to  Dam  No.  17,  Jan.  29,  1916 50, 000. 00 

Transferred  to  Dam  No.  24,  Sept  15,  1919 4,000.00 

Transferred  to  Dam  No.  14,  Feb.  25,  1920— 500. 00 

Transferred  to  Dam  No.  27,  June  15, 1920 20, 000. 00 

74. 500.  oa 

Net  total  appropriated  and  allotted 1,  460, 888.  76 

Receipts  from  sales  and  other  sources,  $12,581.88. 

Dam  No,  22, 

July  25,  1912  (allotted  Jan.  6,  1917) $10,000.00 

Oct  2, 1914  (allotted  Oct  14,  1914) 65, 000. 00 

Mar.  4,  1915  (allotted  Apr.  13,  1915) 400,000.00 

Mar.  4,  1915  (allotted  Jan.  6,  1917 15,000.00 

July  27.  1916  (allotted  Aug.  1,  1916) 250,000.00 

July  27,  1916  (allotted  Feb.  19,  1917) 20, 500. 00 

July  27,  1916  (allotted  Apr.  12,  1917) 75,000.00 

Aug.  8, 1917  (allotted  Sept  1,  1917} 227,000.00 

July  27, 1916  (allotted  July  16,  1917) 100, 000. 00 

Transferred  from  Dam  No.  27,  Sept.  12,  1918 36, 000.  00 

Transferred  from  Dam  No.  14,  Mar.  26,  1919 1, 916. 61 

$1, 200, 416. 61 
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Transferred  to  Dam  No.  23.  Mar.  15,  1916 $2, 000. 00 

Transferred  to  Dam  No.  25.  Mar.  15,  1916 2,000.00 

Transferred  to  Dam  No.  27.  Mar.  15, 1916 2, 000. 00 

$6, 000. 00 

Net  total  appropriated  and  allotted 1, 194.416. 61 

Receipts  from  sales  and  other  sources.  $2,920.48. 

Dam  No.  23, 

Mar.  4.  1915  (allotted  Mar.  15,  1916) $2,000.00 

July  27. 1916  (allotted  Aug.  1,  1916) 600. 000. 00 

Aug.  8.  1917  (allotted  Sept  1,  1917) 698.000.00 

July  18,  1918  (allotted  Aug.  7.  1918) 150.000.00 

July  18.  1918  (allotte<l  Apr.  14,  1919) 165, 000.  00 

$1, 615. 000.  oa 

Receipts  from  sales*  and  other  sources,  $37.50. 

Dam  \o.  ti. 

Mar.  4,  1913  (allotted  June  12,  1913) $300,000.00 

Mar.  4,  1913  (allotted  Aug.  13,  1913) 20,000.00           r   >; 

Aug.  1,  1914  (allotted  Aug.  5,  1914) 260,000.00 

Mar.  3,  1915  (allotted  Mar.  15,  1915) 366,000.00 

July  27. 1916  (allotted  Aug.  1, 1916) 156, 500. 00 

Aug.  8,  1917  (allotted  Sept.  1,  1917) 78,000.00 

Aug.  8,  1917  (allotted  Sept.  15,  1919) 4,000.00 

TTansfened  to  Dam  No.  28,  Aug.  5,  1914 50. 000. 00      '       * 

Transferretl  to  I>am  No.  21,  July  3,  1919 26, 000.00 

-^^— ^ 76, 000. 00 

,  .^^.^__— ^.^-^.—^.^ 

Net  total  appropriated  and  allotted 1, 108. 500. 00 

Receipts  from  sales  and  other  sources.  $9,290.85. 

DamNo.2S.  .-       - 

Mar.  4,  1915  (allotted  Mar.  15.  1916) $2,000.00 

July  27, 1916  (allotted  Aug.  1, 1916) 600, 000. 00 

Aug.  8,  1917  (allotted  Sept.  1,  1917) 686.000.00 

Mar.  2, 1919  (allotted  Mar.  12, 1919) 450, 000. 00 

July  18, 1918  (allotted  Apr.  14.  1919) 100,000.00 

$1,838,000.00 

Tran.sferrd  to  Dam  No.  21,  July  1,  1918 115,000.00 

Transferred  to  Dam  No.  21,  Sept.  12,  1918 76,000.00 

191, 000. 00 

Net  total  appropriated  and  allotted 1,647,000.00 

Receipts  from  sales  and  other  sources,  $56.48. 

Dam  No.  26, 

Mar.  3,  1905  (allotted  Mar.  14,  1905) $35,000.00 

Mar.  2,  1907  (repealed  by  river  and  harbor  act) 35,000.00 

Mar.  2,  1907  (allotted  Mar.  9,  1907) 235,000.00 

May  27,  1908  (allotted  June  6,  1908) 110.000.00 

Mar.  4.  1909  (allotted  Mar.  12.  1909) ..^ 300,000.00 

June  25.  1910  (allotted  July  6,  1910) ._ 400,000.00 

Mar.  4, 1911  (allotted  Mar.  10, 1911) 155, 000. 00 

June  25,  1913  (allotted  July  7,  1914) 30,000.00 

June  25,  1910  (allotted  July  14,  1914) 25,000.00 

$l,255,00a0O 

Transferred  to  Dam  No.  14,  Dec.  15, 1915 20. 000. 00 

Transferred  to  Dam  No.  28,  Mar.  20,  1915 1. 100. 00 

Transferred  to  Dam  No.  14,  Jan.  29, 1916 6, 326. 26 

Transferred  to  Dam  No.  20,  Dec.  8, 1917 522. 51 

27, 948.  77 

Net  total  appropriated  and  allotted 1,227,051.23 

Receipts  from  salei^  and  other  sources,  $1,796. 49. 
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Dam  No.  27, 

Mar.  4,  1915  (allotted  Mar.  15,  1916) $2,000.00 

July  27,  1916  (allottetl  Aug.  1,  1916) 600, 000. 00 

Aug.  8,  1917  (allotted  Sept.  1,  1917) 670,000.00 

-  July  18,  1918  (allotted  Aug.  7,  1918) 335, 000. 00 

Aug.  8,  1917  (allotted  Dec.  8, 1919) 659.  73 

July  18,  1918  (allotted  June  15,  1920) 20,000.00 

Mar.  4,  1913  (allotted  Aug.  20,  1920) 9,000.00 

July  18, 1918  (allotted  Aug.  20,  1920) 105, 000. 00 

Mar.  2,  1919  (allotted  Aug.  20,  1920) 120,000.00 

$1, 867, 659. 78 

Transferred  to  Dam  No.  21,  Apr.  12,  1917 50,000.00 

Transferred  to  Dam  No.  22,  Apr.  12,  1917 75. 000. 00 

Transferred  to  Dam  No.  31,  Apr.  20,  1917 16,  500. 00 

Transferred  to  contingencies,  Apr.  20,  1917 22,(X)0.00 

Transferred  to  Dam  No.  7,  May  7,  1917 15,000.00 

Transferred  to  Dam  No.  9,  May  7,  1917 100. 00 

Transferred  to  Dam  No.  31,  June  26,  1917 75, 000. 00 

Transferred  to  Dams  Nos.  16,  21,  and  22,  July  17, 

1917 206, 000.  00 

Transferred  to  first  Cincinnati,  Ohio,  district,  July 

13   1917    - 3  000. 00 

Transferred  to  Dam  No.  22,  Sept.  12",  1918 36,*  000. 00 

498,600.00 

Net  total  appropriated  and  allotted 1, 369, 059. 73 

Receipts  from  sales  and  other  sources,  $3,935.70. 

Repair  station  at  Marietta,  Ohio. 

Aug.  8,  1917  (allotted  Sept.  1,  1917) $40,000.00 

July  18, 1918  (allotted  Aug.  7,  1918) 50,000. 00 

Mar.  2,  1919  (allotted  July  22,  1918) 20,000.00 

Net  total  appropriated  and  allotted 110, 000. 00 

Receipts  from  sales  and  other  sources,  $286.40. 

CONSOLIDATED  STATEMENT  OF  APPROPRIATIONS  FOR  LOCKS  AND  DAMS  IN 
THE  WHEELING,  W.  VA.,  DISTRICT. 

Appropriations *  $22, 407, 608. 61 

Transferred  to  Dam  No.  7 $15, 000. 00 

Transferred  to"  Dam  No.  9 100. 00 

Transferred  to  second  Cincinnati,  Ohio,  district, 

Dam  No.  28 1,016,667.19 

Transferred  to  Dam  No.  31 91, 500. 00 

Transferred  to  Dam  No.  32 3, 000. 00 

Transferred  to  Dam  No.  39 ^        80, 000. 00 

Transferred  to  contingencies 22, 000.  (X) 

1, 228, 267. 19 

Net  total  appropriated  and  allotted 21, 179, 341. 42 

Receipts  from  sales  and  other  sources,  $39,529.58. 


CONTRACrrS  IN  FORCE. 


DAM  NO.   23. 


Contractor :  National  Contract  Co. 

Amount  and  character  of  work:  $484,879.80,  constructing  lock  and  guide 
walls. 

Rates :  Offerdam  for  lock,  at  $40  per  linear  foot ;  cofferdam  for  guide  walls, 
at  $15  per  linear  foot ;  common  excavation,  $0.75  per  cubic  yard ;  rock  channel- 
ing, $0.80  per  square  foot;  rock  excavation,  $4  per  cubic  yard;  fill,  $0.40  per 

» Not  affected  by  transfers  between  dams  in  Wheeling,  W.  Va.,  district. 

Jigitized  by  VjOOQIC 


BIVEBS  AND  HABBCHtS — OHIO  BIVERy  UOOKS  AKD  DAMS.      2631 

cubic  yard ;  rtprap,  $3  per  cubic  yard,  oak  ttmber,  flOO  per  1,000  feet.  b.  m. ; 
concrete,  $7.15  per  cubic  yard ;  concrete  paving,  $7.50  per  cubic  yard ;  tile  drain, 
$0.75  per  linear  foot;  unloading,  caring  for,  and  placing  structural  steel, 
$3,082.89;  unloading,  caring  for,  and  placing  reinforcing  metal,  $308.55;  un- 
loading, caring  for,  and  placing  forgings  (including  wrought  iron),  for  $460.56; 
unloading,  caring  for,  and  placing  bolts,  etc.,  $133.02 ;  unloading,  caring  for,  and 
placing  iron  castings,  $120.20 ;  unloading,  caring  for,  and  placing  steel  castings, 
$147.84;  unloading,  caring  for,  and  placing  river-wall  valves,  $1,461.80;  un- 
loading, caring  for,  and  placing  pipe,  $80. 

Date  of  approval :  February  5,  1917. 

Date  of  beginning :  March  11,  1917. 

Date  of  expiration :  December  31,  1918. 

Ck>mpleted  at  the  end  of  fiscal  year :  100  per  cent. 

8X7PPLEMENTAL  CONTRACT  FOB  LOCK  AND  GUIDE  WALLS. 

CJontractor :  National  CJontract  Co. 

Date  of  contract :  June  6, 1919. 

Date  of  approval :  June  17, 1919. 

(This  supplemental  contract  provides  for  additional  compensation  for  in- 
creased costs  of  materials  and  labor  and  other  unforeseen  conditions  arising 
out  ot  the  war  on  said  contract ) 

Contractor :  The  Dravo  Contracting  Go. 

Amount  and  character  of  work :  $609,195 ;  constructing  pass,  weir,  bear  trap, 
etc. 

Rates:  Cofferdam  for  dam,  $225  per  linear  foot;  common  excavation,  $1.20 
per  cubic  yard ;  rock  channeling,  $1.50  per  square  foot ;  rock  excavation,  $8.50 
per  cubic  yard;  drilling  relief  holes,  $1  per  linear  foot;  fill,  $0.85  per  cubic 
yard ;  riprap,  $6.50  per  cubic  yard ;  oak  timber,  $250  per  1,000  feet  b.  m. ;  concrete, 
$14  per  cubic  yard ;  stone  paving,  $12  per  cubic  yard ;  concrete  paving  (alternative 
for  stone  paving) ,  $15  per  cubic  yard ;  pipe  trench  for  3-inch  pipe  in  Chanolne  Pass 
and  Bebout  Weir,  $3  per  linear  foot ;  pipe,  3-lnch,  placing  8-inch  pipe  and  filling 
pipe  trench  (pipe  to  be  furnished  by  the  United  States) ,  $2  per  linear  foot ;  unload- 
ing, caring  for,  and  placing  structural  steel  (Lot  A),  for  $2,100 ;  unloading,  caring 
for,  and  placing  cast  steel  (Lot  B),  $3,400;  unloading,  caring  for,  and  placing 
cast  iron  (Lot  C),  $7,200;  unloading,  caring  for,  and  placing  forgings  (Lot  D), 
$1,300;  unloading,  caring  for,  and  placing  bolts,  spikes,  etc.  (Lot  E),  $500; 
unloading,  caring  for,  and  placing  anchor  beams,  brackets,  etc.  (Lot  F),  for 
$5,500;  unloading,  caring  for,  and  placing  valve-operating  machinery  (Ix»t  G), 
$250;  unloading,  caring  for,  and  placing  valves  and  casings,  complete  (Lot  H), 
$1,000;  unloading,  caring  for,  erecting,  painting,  and  testing  bear  trap  and 
bear-trap  piping,  complete  (Lot  I),  $16,300;  filter  bed,  including  sand,  gravel, 
riprap,  pipe,  and  strainers,  complete  (Lot  J),  $3,000. 

Date  of  approval :  May  7, 1919. 

Date  of  beginning :  June  9, 1919. 

Date  of  expiration :  December  31, 1920. 

Completed  at  end  of  fiscal  year :  44.9  per  cent. 

DAMS    NOS.    23,    25,    AND    27. 

Contractor :  Chaa  Hegewald  Co. 

Amount  and  character  of  work:  $41,099,  furnishing  and  delivering  steel 
castings. 

Rates :  Lot  B,  steel  castings  for  $41,099. 
Date  of  approval :  October  19,  1918. 
Date  of  beginning :  October  14,  1918. 
Date  of  expiration :  July  1, 1919. 
Completed  at  end  of  fiscal  year :  100  per  cent. 

(Contractor :  Independent  Bridge  CjO. 

Amount  and  character  of  work:  $52,400,  furnishing  and  delivering  anchor 
beams,  brackets,  etc. 

Rates :  Lot  F,  anchor  beams,  brackets,  etc.,  for  $52,400. 

Date  of  approval :  October  11,  1918. 

Date  of  beginning :  October  10,  1918. 

Date  of  expiration :  July  1, 1919. 

Completed  at  end  of  fiscal  year :  100  per  cent. 
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Contractor :  Penn  Bridge  Co. 

Amount  and  character  of  work:  $16,867.22,  fumlahing  and  delivering  forc- 
ings, valves,  and  casings. 

Rates:  Lot  D,  forglngs  for  $9,440;  Lot  H,  valves  and  casings  for  $7,440. 

Date  of  approval :  October  24.  1918. 

Date  of  beginning.:  October  21,  1918. 

Date  of  expiration :  July  1,  1919. 

Completed  at  end  of  fiscal  year :  100  per  cent. 

Contractor:  Roanoke  Iron  &  Bridge  Works  (Inc.). 

Amount  and  character  of  work :  $113,619.76,  furnishing  and  delivering  struc- 
tural steel,  bear-trap  leaves,  etc. 

Rates:  Lot  A,  structural  steel  for  $10,040;  Ix)t  I,  bear-trap  leaves  and  piping 
for  $104,157. 

Date  of  approval :  October  28,  1918. 

Date  of  beginjning:  October  21,  1918. 

Date  of  expiraUon :  Lot  A,  July  1, 1919;  Lot  I,  August  1,  1919. 

Completed  at  end  of  fiscal  year :  100  per  cent. 

Contractor :  W.  M.  Ritter  Lumber  Co. 

Amount  and  character  of  work:  $39,910.07  (approximately),  furnishing  and 
delivering  white-oak  timber  for  wickets,  Dam  No.  23,  $13,902.80;  Dam  No.  25, 
$14.142.67 ;  Dam  No.  27,  $15,447.67. 

Rates :  $68.75  per  1,000  feet  l>oard  measure. 

Date  of  approval :  November  23,  1918. 

Date  of  t>eginning :  December  17,  1918. 

Date  of  expiration:  Lot  A,  March  15,  1919  (time  limit  waived);  Lot  B, 
September  1,  1919;  Lot  C,  September  1.  1919. 

Completed  at  end  of  fiscal  year :  100  per  cent. 

Contractor :  Chas.  Hegewald  Co. 

Amount  and  character  of  work:  $9,139,  furnishing  and  delivering  forglngs 
for  wickets. 

Rates :  Lot  C,  forglngs  for  $9,139. 

Date  of  approval :  December  28,  1918. 

Date  of  beginning :  January  23, 1919. 

Date  of  expiration :  Dam  No.  23,  September  1,  1919 ;  Dams  Nos.  2o  and  27, 
March  15, 1919  (time  limit  waived). 

Completed  at  end  of  fiscal  year :  100  per  cent. 

Contractor :  Penn  Bridge  Co. 

Amount  and  character  of  work:  $2,935.09.  furnishing  and  delivering  valve- 
operating  machinery. 

Rates;  Valve^peratiag  macMnery,  $960  for  each  dam. 
Date  of  approval :  April  14,  19X9. 
Date  of  beginning:  May  9,  1919. 
Date  of  expiration :  August  l.'1919w 
Completed  at  end  of  fiscal  year:  100  per  cent. 

Contractor :  H.  P.  Gazzam  Machine  Co. 

Amount  and  character  of  work:  $16,473.30,  furnishing  and  delivering  river- 
wall  valve  Jacks. 

Rates :  River-wall  valve  Jacks  for  Dams  Nos.  23  and  25.  $6.207.90 ;  for  Dam 
No.  27,  $4,057.50. 

Date  of  approval :  June  3,  1919. 

Date  of  beginning:  June  30,  1919. 

Date  of  expiration :  November  7,  1919. 

Completed  at  end  of  fiscal  year :  100  per  cent. 

Contractor :  American  Bridge  Co. 

Amount  and  character  of  work :  $62,125,  fumiHliing  and  delivering  pass  horses 
and  props.    (Lot  A.) 

Rates :  Pass  horses  and  props  (Ix)t  A),  for  Dam  No.  23,  $20.325 ;  for  Dam  Na 
25,  $20,875;  for  Dam  No.  27,  $20,925. 

Date  of  approval :  October  18.  1919. 

Date  of  beginning:  November  2,  1919. 
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Date  of  expiration:  Item  1,  July  29,  1920;  Item  2,  May  30,  1920;  Item  3, 
March  31,  1920.    (Time  limit  waived  on  Items  2  and  3.) 
Completed  at  end  of  fiscal  year :  100  per  cent. 

Contractor :  J.  &  J.  B.  Milholland  Co. 

Amount  and  character  of  work:  $32,628,  furnishing  and  delivering  gate- 
operating  machinery.    (Lots  A,  C,  F,  and  G.) 

Rates :  Gate-operating  machinery.  Lot  A,  $096  for  each  dam  ;  Lot  C,  $5,950  for 
each  dam ;  Lot  F,  $2,380  for  each  dam ;  Lot  G,  $1,850  for  each  dam. 

Date  of  approval :  February  19,  1920. 

Date  of  beginning:  March  6, 1920. 

Date  of  expiration :  July  1,  1920. 

Completed  at  end  of  fiscal  year :  50  per  cent 

Contractor :  The  Tri-State  Engineering  Co. 

Amount  and  character  of  work:  $11,760.90,  furnishing  and  delivering  gate- 
operating  machinery.    (Lot  B.) 

Rates :  Gate-operating  machinery,  $3,920.30  for  each  dam. 
Date  of  approval :  February  19, 1920. 
Date  of  beginning :  March  7, 1920. 
Date  of  expiration  :  July  1,  1920. 
Completed  at  end  of  fiscal  year :  25  per  cent. 

Ontractor:  Chas,  Hegewald  Co. 

Amount  and  character  of  work:  $3,087,  furnishing  and  delivering  gate-oper- 
ating machinery.    (Lot  D.) 

Rates :  Gate-operating  machinery,  $1,029  for  each  dam. 
Pate  of  approval :  February  19, 1920. 
Date  of  beginning:  March  7,  1920. 
Date  of  expiration :  July  1,  1920. 
Completed  at  end  of  fiscal  year :  30  per  cent. 

Contractor :  American  Car  and  Foundry  Co. 

Amount  and  character  of  work:  $3,432.33,  furnishing  and  delivering  gate- 
pperating  machinery  (Lot  E). 

Rates :  Gate-operating  machinery,  $1,144.11  for  each  dam. 

Date  of  approval :  March  9,  1920. 

Date  of  beginning:  March  24,  1920. 

Date  of  expiration :  July  1, 1920. 

Completed  at  the  end  of  fiscal  year :  100  per  cent 

Contractor :  Milwaukee  Bridge  Co. 

Amount  and  character  of  work:  $191,465  ($193,965  if  esplanade  paving  at 
Dam  No.  27  is  not  completed  when  contractor  is  ready  to  begin  work  at  that 
site),  fumii^  and  erect  lock  gates. 

Hates :  Lock  gates  at  price  stated  above. 

Date  of  approval :  March  11, 1920. 

Date  of  beginning:  April  6, 1920. 

Date  of  expiration :  Dam  No.  23,  45  fair  working  days  after  June  15,  1920 ; 
Dam  No.  25,  45  fair  working  days  after  July  15, 1920 ;  Dam  No.  27, 45  fair  work- 
ing days  after  August  15,  1920. 

Completed  at  end  of  fiscal  year :  30  per  cent. 

Dam  No,  2\. 

Contractor:  Sheridan-Kirk  Contract  Co. 

Amount  and  character  of  work :  $781,486.23,  constructing  lock  and  dam. 

Rates:  Cofferdam,  16-foot,  at  $25  per  linear  foot;  cofferdam,  10-foot,  at  $15 
per  linear  foot ;  common  excavation  at  $0.70  per  cubic  yard ;  rock  excavation,  at 
$8.58  per  cubic  yard;  rock  channeling,  at  $0.60  per  square  foot;  drilling  bolt 
holes,  at  $0.35  per  linear  foot ;  fill,  at  $0.60  per  cubic  yard ;  riprap,  at  $3.30  per 
cubic  yard ;  oak  timber,  at  $1(X)  per  1,()(X)  feet  b.  m. ;  reinforced  concrete,  at  $15 
per  cubic  yard ;  concrete,  at  $6.50  per  cubic  yard ;  concrete  ^paving,  at  $7  per 
cubic  yard ;  structural  steel,  at  $0.07  per  pound ;  reinforcing  rods,  at  $0,065  per 
pound;  forglngs  (including  wrought  iron),  at  $0,075  per  pound;  bolts,  etc.,  at 
$0,065  per  pound ;  iron  castings,  at  $0,065  per  pound,  steel  castings,  at  $0.11  per 
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pound ;  bronze,  at  $1.15  per  pound ;  pipe,  5-inch,  at  ?3.35  per  linear  foot ;  piper 
4-incli,  at  $2.75  per  linear  foot ;  pipe,  3-lnch,  at  $2  per  linear  foot ;  pipe,  21-incli« 
at  $1.50  per  linear  foot ;  pipe^  2-incli,  at  $1.25  per  linear  foot ;  pipe,  li-lnch,  at 
$1.15  per  linear  foot ;  pipe,  l^-inch,  at  $1  per  linear  foot ;  pipe,  1-lnch,  at  $1  per 
linear  foot ;  tile  drain,  at  $1.25  per  linear  foot. 

Date  of  approval :  August  28, 1913. 

Date  of  beginning :  October  5, 1913.  ^ 

Date  of  expiration :  September  5,  1917. 

Completed  at  end  of  fiscal  year :  100  per  cent 

8X7PPEMENTAL  CONTRACT  FOB  LOCK  AND  DAM. 

Contractor:  Sberidan-Klrk  Ck)ntract  Co. 

Amount  and  character  of  work :  $12,000 ;  provides  for  a  change  in  the  plans 
for  the  weir,  substituting  the  Bebuot  for  the  Chanolne  weir. 
Rate:  $12,000  for  the  supplemental  contract  complete. 
Date  of  approval :  January  13,  1917. 

Contractor :  Sheridan-Klrk  Contract  Co. 

Amount  and  character  of  work :  $22,903.22,  Increase  of  compensation  for  con^ 
Btructing  lock  and  dam. 
Rate :  $22,903.22,  Increase  of  compensation. 
Date  of  approval :  April  7, 1920. 
Completed  at  end  of  fiscal  year :  100  per  cent. 

Dam  No.  25, 

Contractor :  National  Contract  Co. 

Amount  and  character  of  work :  $506,983.87,  constructing  lock  and  guide  walls. 

Rates :  Cofferdam  for  lock,  at  $40  per  linear  foot ;  cofferdam  for  guide  walls, 
at  $15  per  linear  foot ;  common  excavation,  $0.70  per  cubic  yard ;  rock  channeling, 
$0.75  per  square  foot ;  rock  excavation,  $3.50  per  cubic  yard ;  fill,  $0.40  per  cubic 
yard ;  riprap,  $3  per  cubic  yard ;  oak  timber,  $100  per  1,000  feet  board  measure ; 
concrete,  $6.50  per  cubic  yard ;  concrete  paving,  $7.50  per  cubic  yard ;  tile  drain, 
$0.75  per  linear  foot ;  unloading,  caring  for,  and  placing  structural  steel,  $3,082.89; 
unloading,  caring  for,  and  placing  reinforced  metal,  $209.88;  unloading,  caring 
for,  and  placing  forgings  (including  wrought  iron),  $455.79 ;  unloading,  caring  for, 
and  placing  bolts,  etc.,  $129.56 ;  unloading,  caring  for,  and  placing  iron  castings, 
$120.20;  unloading,  caring  for,  and  placing  steel  castings,  $147.84;  unloading, 
caring  for,  and  placing  river-wall  valves,  $1,456.46;  unloading,  caring  for,  and 
placing  pipe,  $80. 

Date  of  approval :  February  5,  1917. 

Date  of  beginning :  March  11, 1917. 

Date  of  expiration :  December  31,  1918. 

Completed  at  end  of  fiscal  year :  84.98  per  cent. 

SUPPLEMENTAL  CONTRACT  FOR  LOCK  AND  GUIDE  WALLS. 

Contractor :  National  Contract  Co. 

Date  of  contract :  June  6,  1919. 

Date  of  approval :  June  17,  1919. 

(This  supplemental  contract  provides  for  additional  compensation  for  In- 
creased costs  of  materials  and  labor  and  other  unforeseen  conditions  arising  out 
of  the  war  on  said  contract.) 

Contractor :  National  Contract  Co. 

Amount  and  character  of  work:  $619,423,  constructing  pass,  weir,  bear 
trap,  etc. 

Rates:  CJofferdara  for  damf,  $150  per  linear  foot;  common  excavation,  $1.50 
per  cubic  yard ;  rock  channeling,  $2  per  square  foot ;  hard  or  shallow  rock  exca- 
vation (sandstone  or  hard  shale  without  seams),  $5  per  cubic  yard;  soft  or 
deep  rock  excavation  (soft  shale  or  shale  with  seams),  $5  per  cubic  yard;  drill- 
ing relief  holes,  $1  per  linear  foot ;  fill,  $0.75  per  cubic  yard ;  riprap,  $5  per  cubic 
yard;  oak  timber,  $100  per  1,000  feet  board  measure;  concrete,  $11  per  cubic 
yard;  stone  paving,  $10  per  cubic  yard;  concrete  paving  (alternative  for  stone 
paving),  $15  per  cubic  yard;  pipe  trench  for  3-inch  pipe  In  (Chanolne  Pass  and 
Bebout  Weir,  $2  per  linear  foot ;  pipe,  3-lnch,  placing  3-lnch  pipe  and  filling  pipe 
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trench  (pipe  to  be  farnished  by  tbe  United  States),  $1  per  linear  foot ;  unloading, 
caring  for,  and  placing  structural  steel  (Lot  A)  for  $1,618;  unloading,  caring 
for,  and  placing  cast  steel  (Lot  B),  $2,564;  unloading,  caring  for,  and  placing 
cast  Iron  (Lot  C),  $5,584;  unloading,  caring  for,  and  placing  forglngs  (Lot  D),. 
$992;  unloading,  caring  for,  and  placing  bolts,  spikes,  etc.  (Lot  E),  $372;  un- 
loading, caring  for,  and  placing  anchor  beams,  brackets,  etc.  (Lot  F),  $4,128;. 
unloading,  caring  for,  and  placing  valve-operating  machinery  (Lot  G),  $194;  un- 
loading, caring  for,  and  placing  valves  and  casings,  complete  (Lot  H),  $735; 
unloading,  caring  for,  erecting,  painting,  and  testing  bear  trap  and  bear-trap  pip- 
ing, complete  (Lot  I),  $12,180;  and  filter  bed,  including  sand,  gravel,  riprap^ 
pipe,  and  strainers,  complete  (Lot  J),  $2,(X)0. 

Date  of  approval:  May  7,  1919. 

Date  of  beginning:  June  11, 1919. 

Date  of  expiration :  December  31,  1920. 

Ck)mpleted  at  end  of  fiscal  year :  17.29  per  cent. 

DAM   NO.   27. 

Ck)ntractor :  Louisville  Cement  Go. 

Amount  and  character  of  work,  $48,757.10,  furnishing  and  delivering  cement. 

Rates :  Cement,  $2.50  per  barrel. 

Date  of  approval :  July  15, 1918. 

Date  of  beginning :  July  10, 1918. 

Date  of  expiration :  December  15, 1918.     (Time  limit  extended  to  Dec.  4, 1919.  > 

Completed  at  end  of  fiscal  year :  100  per  cent. 

BEPAIB   STATION   AT  MABIETTA,   OHIO. 

Contractor :  Independent  Bridge  Co. 

Amount  and  character  of  work:  $6,840,  structural  steel  for  nmclilne  shop. 

Rates:  Structural  steel,  $6,840. 

Date  of  approval :  March  27,  1920. 

Date  of  beginning :  April  20, 1920. 

Date  of  expiration :  June  29,  1920. 

Completed  at  end  of  fiscal  year:  25  per  cent. 
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LOCKS  AND  DAMS  NOS.  28,  29.  30.  AND  32,  OHIO  KIVEK. 


REPORT  OF  MAJ.  W.  P.  STOKEY,  CORPS  OF  ENGINEERS. 


SEa)ND  DlSTRICTT,  CINCINNATI,  OhIO. 


LOCK  AND  DAM  NO.  28. 

This  dam  was  placed  under  the  appropriation  for  operating  and 
care  Au^st  17, 1915.  Plans  for  three  additional  lock-keepers'  houses 
were  prepared  and  their  construction  by  hired  labor  has  been  au- 
thorized. 

The  dam  was  up  a  total  of  86  days  and  was  manipulated  for  cre- 
ating an  artificial  sta,ge  below  for  assisting  coal  to  market  at  such 
times  as  necessary.  The  lock  gates,  cover  plates  for  gate  recesses,  and 
cover  plates  for  valve-operating  machinery  recesses  were  cleaned  and 
painted,  and  the  cleaning  and  painting  of  the  lock  gates  was  started. 
The  gate  recesses  became  fillea  with  deposit  to  such  an  extent  that 
gates  .could  not  be  moved,,  and  it  was  necessary  to  unwater  the  recesses 
and  clean  out  the  mud. 

APPROPRIATIONS. 

DAM   NO.  28. 

Feb.  27,  1911  (allotted  Apr.  7,  1911) $100,000.00 

FeU  27,  1911  <allott«*l  Jiiii«^  W,  IWl) 150.000.00 

July  25,  1912  (allotted  Aug.  17,  1912) 300,000.00 

Mar.  4,  1913  (allotted  June  12,  1913) 300,000.00 

June  23,  1913  (allotted  July  7.  1914) , 50,000.00 

June  25,  1910  (allotted  July  15,  1914 >*. 34, 567. 19 

Mar.  4,  1913  (allotted  Aug.  5.  1914) 50,000.00 

Oct.  2,  1914  (allotted  Oct.  14,  1914) 50,000.00 

June  23,  1913  (allotted  Mar.  20,  1915) 1,100.00 

-July  18,  1918  (allottetl  May  18,  1920) 31.000.00 

$1, 066, 667. 19 

Transferml  to  Dam  No.  14,  .Ian.  29,  1916 19,000.00 

Net  total  appropriatecl  and  allotteil 1,047,667.19 

Receipts  from  sales  and  other  sources,  $1,249.23. 

UOCK  AND  DAM  NO.  29. 

This  dam  was  phiced  under  the  appropriation  for  operating  and 
care  on  December  1,  1916.  Plans  for  four  additional  lock-keepers' 
houses  were  prepared  and  their  construction  by  hired  labor  has  been 
authorized. 
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The  dam  was  up  84  days  and  was  lowered  at  such  times  as  the 
water  was  needed  to  assist  navigation.  The  power  house  was  wired 
for  lights.  The  gate  recesses  were  filled  with  deposit,  as  dfescribed 
above  for  Dam  No,  28,  and  it  was  necessary  to  resort  to  similar 
methods  in  removing  mud  and  placing  the  gates  in  operation. 

APPROPRIATIONS. 
Dam  No,  29, 


Date  of  act. 


Date  of  allot- 
ment. 


Amooiit. 


June  25, 1910. 
Feb.  27, 1911. 
Mar.  4. 1911.. 
July  25, 1912.. 
Aug.  1, 1914.. 
Oct.  2,  1914... 
Mar.  3, 1915.. 
Mar.  4,1915.. 
July27, 191«. 

Do 

July  18, 1918. 


Total 

Transferred  to  Dam  No.  15 

Transferred  to  Dam  No.  35 , 

Transferred  to  Dam  No.  39 , 

Transferred  to  Emsworth  Dam... 


Net  total  appropriated  and  allotted 

Receipts  from  sales  and  other  sources,  $1,411.98. 


July  7,1910 
Apr.     7, 1911 

do 

Nov.  4,1913 
Aug.  5,1914 
Oct.  14,1914 
Mar.  15,1915 
Apr.  13,1915 
Aug.  1,1910 
Nov.  0,1916 
May   18,1920 


$150,000.00 
52,000.00 

400,000.00 
50,000.00 
99,000.00 
12,000.00 
70,000.00 

200,000.00 
23,900.00 
10,000.00 
42,300.00 


1,175,200.00  - 
75,000.00 
39,199.22 
30,072.3? 
9,000.00 


153,271.55 


1,021,928.45 


LOCK  AND  DAM  NO.  30. 

Plans  and  specifications  for  six  lock-keepers'  houses  were  pre- 
pared and  bids  for  their  construction  were  received,  but  on  account 
of  being  considered  excessive  they  were  rejected.  It  is  proposed  to 
perform  the  work  by  hired  labor  and  enter  upon  construction  during 
the  present  season. 

Under  contract  with  the  National  Contract  C!o.,  of  Evansville, 
Ind.,  dated  April  17, 1919,  approved  May  7, 1919,  the  following  work 
was  estimated: 


Items. 


Designation. 


Quantity. 


ITnltprloa. 


C  oiTerdam,  lock 

CofTerdam,  guide-wall . . . 

Common  excavation 

Rock  clianneling 

Rock  excavation 

Fill,  lock  and  abutment. 

Structural  steel 

Reinforcing  rods 

Forgings 

Bolts 

Iron  castings 

Steel  castings 

Bronze 

Unskilled  labor 

Skilled  labor 

Pumping  cofferdam 

Fill  esplanade 


Linear  feet.., 

do 

Cubic  yards.. 
Square  feet.. 
Cubic  yards., 

do 

Founds , 

do 

do 

do 

do 

do 

do 

Hours , 

do 

Times 

Cubic  yards. 


700 
1,156 
21,622 
100 
172 
1,600 
205,610 
2,439.9 
17,937 
11,867 
47,648.9 
15,417.8 
40 
72.5 
12 
1 
7,240 


$80.00 

30.00 

1.50 

2.0O 

5.00 

l.OQ 

.12 

.12 

.12 

.12 

.12 

.30 

1.60 

.40 

.75 

t,  500. 00 

.40 
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On  June  30, 1920,  it  is  estimated  that  18  per  cent  of  the  contract  is 
completed. 

^  Work  remaining  to  be  done — about  40  per  cent  of  common  excava- 
tion, 80  per  cent  of  fill,  and  100  per  cent  of  concrete  yet  remain  to  be 
done.  No  work  has  been  done  upon  the  abutment.  Practically  all 
the  metal  work  has  been  received  at  the  site. 

APPROPRIATIONS. 


Date  of  act. 

Date  of  allot- 
ment. 

Amount. 

July  27, 1916 

Sept.   1,19161 
Aug.     7, 1918 
Apr.   12,1919 
Mar.  26,1920 

13,000.0' 

Julyl8,1918 . 

630,000  00 

Do 

V 

40,000.00 

Do 

45,000.00 

Total 

718,000.00 
713.67 

Transferred  to  Dam  No.  34.., 

Net  total  allotted 

717,286.33 

1  Examination  of  site. 
OONTRACTTS  IN  FORCE. 

Name  of  contractor :  National  Contract  Co. 

Date  of  contract :  April  17,  1919. 

Date  of  approval :  May  7,  1919. 

Date  fixed  for  commencement :  May  16,  1919. 

Date  fixed  for  completion :  April  16,  1921. 

Amount  of  contract :  $636,446.93. 

Lock  and  abutment:  Cofferdam,  lock,  $80  per  linear  foot;  cofferdam,  abut- 
ment, $80  per  linear  foot ;  cofferdam,  guide  walls,  $30  per  linear  foot ;  common 
excavation,  $1.50  per  cubic  yard;  rock  channeling,  $2  per  square  foot;  rock 
excavation,  $5  per  cubic  yard ;  drilling  bolt  holes,  $1  per  linear  foot ;  fill,  $1  per 
cubic  yard;  riprap,  $5  per  cubic  yard;  oak  timber,  $200  per  1,000  feet^  board 
measure;  concrete,  $10.85  per* cubic  yard;  structural  steel,  12  cents  per  pound; 
reinforcing  rods,  12  cents  per  pound;  forgings  (including  wrought  iron),  12 
cents  per  pound;  bolts,  etc.,  12  cents  per  pound;  iron  castings,  12  cents  per 
pound ;  steel  castings,  30  cents  per  pound ;  bronze,  $1.50  per  pound ;  pipe,  5-inch, 
$5  per  linear  foot ;  pipe,  4-inch,  $4  per  linear  foot ;  pipe,  2i-inch,  $2.50  per  linear 
foot ;  pipe,  2-inch,  $2  per  linear  foot ;  tile  drain,  $1  per  linear  foot. 

Esplanade:  Common  excavation,  75  cents  per  cubic  yard;  fill,  40  cents  per 
cubic  yard;  riprap,  $4  per  cubic  yard;  concrete  paving,  $8  per  cubic  yard; 
reinforcing  rods,  6  cents  per  pound ;  pipe,  5-inch,  $4  per  linear  foot ;  pipe,  4-inch, 
$3  per  linear  foot ;  pipe,  3-inch,  $2  per  linear  foot ;  pipe,  2-inch,  $1.50  per  linear 
foot ;  pipe,  line  W,  $10  per  linear  foot. 

Percentage  of  completion,  18. 

LOCK  AND  DAM  NO.  32. 

Plans  and  specifications  for  six  lockkeepers'  houses  were  prepared 
and  bids  for  their  construction  were  received,  but  on  account  of 
being  considered  excessive  they  were  rejected.  It  is  proposed  to 
perform  the  work  by  hired  labor  and  enter  upon  construction  during 
the  present  season. 

Suit  was  instituted  for  the  acquisition  of  additional  land  required 
and  work  under  the  contract  for  the  construction  of  the  lock,  abut- 
ment, and  esplanade  was  commenced  by  the  Dravo  Contracting  Co., 
Pittsburgh,  Pa.    The  lock  cofferdam  was  completed  and  pumped  out, 
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and  a  considerable  amount  of  excavation  was  taken  out.  A  large 
quantity  of  riprap  was  quarried  and  large  quantities  of  sand  emd 
gravel  were  dug  and  stored  at  the  site.  A  considerable  part  of  the* 
metal  work,  timber,  cement,  and  piling  were  delivered  ana  the  neces- 
sary service  buildings  and  dwellings  for  labor  were  erected. 
The  following  work  was  estimated : 


Items. 


Cofferdam: 

Lock 

Guide  walls 

Common  excavation. . 

Sheet  piles,  steel 

Structural  steel 

Forf^ings 

Steel  castings 

Pumping  cofferdams . 


Designation. 


Linear  feet.. 

do 

Cubic  yards. 

Pound 

....do 

....do 

....do 

Times 


Quantity. 


700 

180 

22,580 

007,587 

150,000 

12,470 

4,231 

2 


Unit  price. 


$285.  oa 

50.00 
1.30 
.11 
.14 
.18 
.45^ 
2,500.004 


On  June  30,  1920,  it  is  estimated  that  18  per  cent  of  the  contract 
has  been  completed. 

Work  remaining  to  be  done. — About  46  per  cent  of  common  excava- 
tion,  100  per  cent  of  fill,  and  100  per  cent  of  concrete  in  the  lock  yet. 
remain  to  be  done.  No  work  has  been  done  upon  the  esplanade  and 
abutment.  A  large  percentage  of  the  metal  work  has  been  received  at 
the  site. 

APPROPRIATIONS. 
Dam  No,  32, 


Date  of  act. 


July  27,1916 

July  27, 1916 

July  18, 1918 

July  18, 1918 

Mar.  2, 1919 

July  1^,  1918  (allotted  Mar.  26, 1920). 


Transferred  to  D^m  No.  27  (Aug.  20, 1920) . 
Net  total  appropriated  and  allotted . . 


Date  of  allot- 
ment. 


iSept.  1,1916 
» July  13, 1917 
Aug.  7, 1918 
June  13,1919 
June  13, 1919 


Amount. 


$3,000.00 
3,000.00 

800, 000.  oa 

195,000.00 
130,000.00> 
45,000.00r 


1,176,000.00 
40,000.00 


1,136,000.00 


CX)NTRACrr  IN  FORCE. 

Name  of  contractor:  Dravo  (-ontractiiiK  Co. 

Date  of  contract :  June  18,  1919. 

Date  of  approval :  July  29,  1919. 

Date  fixed  for  commencement :  September  1,  1919. 

Date  fixed  for  completion :  September  1,  1921. 

Amount  of  contract:  .$1,079,397.06. 

I-.ock  and  abutment :  Cofferdam,  lock,  $285  per  linear  foot ;  cofferdam,  abut- 
ment, $175  per  linear  foot ;  cofferdam,  guide  walls,  $50  per  linear  foot ;  common 
excavation,  $1.30  per  cubic  yard;  fill,  65  cents  per  cubic  yard;  riprap,  $7  per 
cubic  yard:  round  piles,  timber,  80  cents  per  linear  foot;  sheet  piles,  timber, 
$180  per  1,000  feet,  board  measure ;  sheet  piles,  steel,  11  cents  per  pound ;  com- 
mon timber,  $145  per  1,000  feet,  board  measure;  deck  timber,  $170  per  1,000 
feet,  board  measure;  oak  timber,  $180  per  1,000  feet,  board  measure;  concrete, 

>  Examination  of  site. 
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$11.40  per  cubic  yard ;  structural  steel,  14  cents  per  pound ;  reinforcing  rods,  9 
cents  per  pound;  forcings  (including  wrought  irpn),  18  cents  per  pound;  bolts, 
etc.,  17  cents  per  pound;  Iron  castings,  17  cents  per  pound;  steel  castings,  45 
cents  per  pound ;  bronze,  $1.60  per  pound ;  pipe,  5-inch,  $6  per  linear  foot ;  pipe, 
4-inch,  $4.20  per  linear  foot ;  pipe,  2i-inch,  $2.15  per  linear  foot ;  pipe,  2-inch, 
$1.50  per  linear  foot ;  tile  drain,  $1  per  linear  foot. 

Esplanade:  Common  excavation,  80  cents  per  cubic  yard;  fill,  50  cents  per 
cubic  yard;  riprap,  $6  per  cubic  yard;  concrete  paving,  $10  per  cubic  yard; 
reinforcing  rods,  8  cents  per  pound;  pipe,  5-inch,  $5.50  per  linear  foot;  pipe, 
'4-inch,  $3.75  per  linear  foot;  pipe,  4-inch  (line  W),  $25  per  linear  foot;  piiie, 
3-inch,  $3  per  linear  foot ;  pipe,  2|-inch,  $2  per  linear  foot ;  pipe,  2-inch,  $1.30 
per  linear  foot. 

Percentage, of  completion:  58. 


CONSOLIDATED    LIST   OF    APPROPRIATIONS    FOR    LOCKS    AND    DAMS   IN    THE 
SEgOND  CINCINNATI  DISTRICT,  CONSOLIDATED. 

June  25,  3910: 

Lock  and  Dam  No.  28  (allotted  July  15,  1914) $34, 507. 19 

lAXk  and  Dam  No.  29  (allotted  July  7, 1910) 150, 000. 00 

Feb.  27  1911 : 

Lock  and  Dam  No.  28  (allotted  Apr.  7,  1911) 100,000.00 

Lock  and  Dam  No.  28  (allotted  June  14,  1911) 150,000.00 

Lock  and  Dam  No.  29  (allotted  Apr.  7,  1911) 52,000.00 

Mar.  4,  1911 : 

Lock  and  Dam  No.  29  (allotted  Apr.  7,  1911) 460,000.00 

July  25,  1912 : 

Lock  and  Dam  No.  28  (allotted  Aug.  17,  1912) 300,000.00 

Lock  and  Dam  No.  29  (allotted  Nov.  4, 1913) 50, 000. 00 

Mar.  4, 1913 : 

Lock  and  Dam  No.  28  (allotted  June  12,  1913) 300,000.00 

Lock  and  Dam  No.  28  (allotted  Aug.  5,  1914) 50, 000.  OO 

June  23,  1913 : 

Lock  and  Dam  No.  28  (allotted  July  7,  1914) 50,000.00 

Lock  and  Dam  No.  28  (allotted  Mar.  20,  1915) 1,  lOa  OO 

Aug.  1.  1914: 

Lock  and  Dam  No.  29  (allotted  Aug.  5,  1914) 99,000.00 

Oct.  2,  1914: 

Lock  and  Dam  No.  28  (allotted  Oct.  14, 1914) 50,000.00 

Lock  and  Dam  No.  29  (allotted  Oct.  14, 1914) 12,000.  OO 

Mar.  3,  1915: 

Lock  and  Dam  No.  29  (allotted  Mar.  15, 1915) 76, 000.  OO 

Mar.  4,  1915 : 

Lock  and  Dam  No.  29  (allotted  Apr.  13, 1915) 200, 000. 00 

July  27, 1916: 

Lock  and  Dam  No.  29  (allotted  Aug.  1,  1916) 23,900.00 

Lock  and  Dam  No.  29  (allotted  Nov.  6,  1916) .__: 10,000.0^ 

I^ck  and  Dam  No.  30  (allotted  Sept.  1,  1916) 3.000.00 

Lock  and  Dam  No.  32  (allotted  Sept.  1,  1916) 3,000.0a 

Lock  and  Dam  No.  32  (allotted  July  13, 1917) 3, 000. 00 

July  18,  1918 : 

Lock  and  Dam  No.  30  (allotted  Aug.  7,  1918) 630,000.00 

Lock  and  Dam  No.  30  (allotted  Apr.  12,  1919) 40,000.00 

Lock  and  Dam  No.  32  (allotted  Aug.  7,  1918) 800, 000. 00- 

Lock  and  Dam  No.  32  (allotted  June  13,  1919) 195,000.00- 

Ix)ck  and  Dam  No.  28  (allotted  May  18, 1920) 31, 000. 00 

Lock  and  Dam  No.  29  (allotted  May  18,  1920) 42.  300. 00* 

Lock  and  Dam  No.  30  (allotted  Mar.  26,  1920) 45,000.00 

Ix)ck  and  Dam  No.  32  (allotted  Mar.  26, 1920) 45, 000. 00 

Mar.  2  1919 : 

Lock  and  Dam  No.  32  (allotted  June  13,  1919) 130,000.00' 

Total  appropriated  and  allotted 4,135,867. 19» 

Digitized  by  VjOOQIC 


2642        BEPORT  OF  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1920. 

Transferred  to  other  districts : 

Dam  No.  28  to  No.  14 ^ $19,000.00 

Dam  No.  29  to  No.  15 75, 000. 00 

Dam  No.  29  to  No.  85 39, 199. 22 

Dam  No.  29  to  No.  39 80, 072. 83 

Dam  No.  30  to  No.  34 713.07 

Dam  No.  29  to  Emsworth  Dam 9, 000. 00 

Dam  No.  28  to  No.  27 5, 000. 00 

Dam  No.  29  to  No.  27 5, 000. 00 

Dam  No.  30  to  No.  27 50,000.00 

Dam  No.  32  to  No.  27 40, 000. 00 


$272, 985.  22 


3,802,881.97 
Receipts  from  sales,  etc.,  $2,661.21. 
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LOOKS  AND  DAMS  NOS.  31,  33,  34.  35,  36,  38,  AND  39,  OHIO  RIVER. 


REPORT  OF  LIEUT:  COL,  EARL  J.  BROWN,  CORPS  OF  ENGINEERS. 


First  District^  Cincinnati,  Ohio. 


LOCK  AND  DAM  NO.  31. 


The  work  of  construction  of  this  lock  and  dam  has  been  carried  on 
by  the  Sheridan-Kirk  Contract  Co.  under  contract  dated  November 
Qj  1912,  also  supplemental  agreement  dated  April  21, 1914. 

The  river  did  not  reach  a  favorable  stage  for  prosecuting  the  work 
until  July  2, 1919. 

The  work  done  during  the  fiscal  year  was  as  follows :  Navigable 
pass  foundation  was  completed  and  remaining  wickets  installed.  Re- 
maining wickets  of  chanoine  weir  were  placed.  The  leaves  of  two 
bear  traps  were  installed.  Paving  back  of  abutment  was  completed. 
The  cofferdam  inclosing  100  feet  of  navigable  pass  was  removed. 
Concreting  lower  guide  wall  was  begun  September  15,  1919,  and 
continued  to  November  25,  1919,  when  all  construction  work  was 
stopped  by  high  water,  leaving  54  feet  of  foundation  and  154  feet 
of  superstructure  of  lower  guide  wall  to  be  completed.  A  supple- 
mental agreement  was  entered  into  with  Sheridan-Kirk  Contract  Co. 
terminating  the  contract  on  January  26,  1920.  The  work  yet  to  be 
done  will  be  completed  by  the  United  States. 

The  details  of  the  work  done,  etc.,  during  the  fiscal  year  are  shown 
in  the  following  table : 


Designation.         Quantity.    Unit  price. 


Cofferdam  18  feet: 

Work  inside  completed 

Removed 

Common  excavation 

Drilling  bolt  holes 

Riprap 

Oak  timber 

Stone  paving 

Concrete 

Strnctural  steel: 

Delivered  at  site 

Placed  in  work 

Forgings  (placed  in  work) 

Bolts: 

Delivered  at  site 

Placed  in  work 

Iron  castings  (placed  in  work) 

Steel  castings  (placed  in  work) 

Pipe.  4-inch: 

Delivered  at  site 

Placed  in  work 

Rock  excavation  (under  supplemental  contract) . 
Anchor  rods  (under  supplemental  contract) 


Linear  feet.. 

do 

Cubic  yards. 
Linear  feet . . 

do 

Mfeetb.m. 
Cubic  yards. 
do 


Pounds. 
....do.. 
....do.. 


.do. 
.do. 
.do. 
.do. 


Linear  feet . . 

....do 

Cubic  yards. 
Pounds 


611 

682 

6,154 

458 

98 

1.21 

290 

1,829.6 

20,650 
6,556 
2,773.2 

5,063 
3,207 
22,092.45 
6,309 

73 

199 

483 

3,488 


S8.05 

3.45 

.70 

.50 

3.00 

100.00 

6.00 

&50 


.026 
.026 


.022 
.022 


l.ll 

.74 
4.00 

.0577 


On  June  30,  1920,  it  was  estimated  that  97  per  cent  of  the  work 
under  the  first  general  contract  was  completed. 
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Work  fer formed  during  the  year  hy  United  States  day  labor  and 
7ninor  contractors. — ^Two  lock-tenders'  houses  completed,  and  two 
95  per  cent  complete.  Cleaning  lock  gate  recesses.  Grading  roadr 
way  completed,  gravel,  curb,  and  gutter  yet  to  be  put  on. 

Work  remaining  to  be  done. — Concreting  154  feet  of  superstruc- 
ture and  54  feet  of  foundation  of  lower  guide  wall ;  grading  back  of 
esplanade;  grading  behind  abutment;  completing  two  lock-tenders^ 
dwellings,  completmg  roadway  connecting  United  States  property 
with  county  road  (placing  gravel  and  curb  and  gutter),  fencing,  and 
Avalks. 


APPROPRIATIONS, 

Lock  and  Dam  No.  SI. 

July  25,  1912  (allotted  Aug.  17,  1912) $330,000.00 

Aug.  1,  1914  (allotted  Aug.  5,  1914) 137,000.00 

Mar.  3,  1915  (allotted  Mar.  15,  1915) 270,000.00 

Mar.  4, 1915  (allotted  Apr.  13, 1915) 110,000.00 

July  27,  1916  (allotted  Aug.  1, 1916) 238, 600. 00 

July  27,  1916  (allotted  Apr.  20  and  June  26,  1917) 91,500.00 

Aug.  8. 1917  (allotted  Sept  1,  1917) 30,000.00 

1,207,100.00 

Transferred  to  Dam  No.  39 $48,072.32 

Transferred  to  Dam  No.  35 7, 586. 91 

65.659.23 

Net  total  appropriated  and  allotted 1. 151, 440. 77 

Receipts  from  sales,  etc.,  $427.30. 

CONTRACT  IN  FORCE. 

Name  of  contractor :  Sheridan-Kirk  Contract  Co. 

Amount  and  character  of  work :  $663,164.89.  Constructing  Lock  and  Dam  No. 
81,  Ohio  River. 

Price  per  unit:  Cofferdam,  18-foot,  $23  per  linear  foot;  cofferdam,  10-foot^ 
$12  per  linear  foot ;  common  excavation,  $0.70  per  cubic  yard ;  rock  excavation,. 
$3  per  cubic  yard ;  drilling  bolt  holes,  $0.50  per  linear  foot ;  fill,  $0.50  per  cubic 
yard ;  riprap,  $3  per  cubic  yard ;  stone  paving,  $6  per  cubic  yard ;  oak  timber, 
$100  per  1,000  feet  b.  m. ;  reinforced  concrete,  $10  per  cubic  yard;  concrete,. 
$6.50  per  cubic  yard;  concrete  paving,  $7  per  cubic  yard;  structural  steeU 
$0,065  per  pound ;  reinforcing  r«ds,  $0.04  per  pound ;  forgings  (including  wrought 
iron),  $0,065  per  pound;  bolts,  etc.,  $0,055  per  pound;  iron  castings,  $0,055  per 
pound ;  steel  castings,  $0.08  per  pound ;  bronze,  $0.85  per  pound ;  pipe,  5-lnch,  $2 
per  linear  foot;  pipe,  4-inch,  $1.85  per  linear  foot;  pipe,  3-inch,  $1.50  per  linear 
foot ;  pipe,  2i-inch,  $1  per  linear  foot ;  pipe,  2-inch,  $1  per  linear  foot ;  tile  drain, 
$1  per  linear  foot 

Date  of  approval :  November  16,  1912. 

Date  of  beginning :  November  22,  1912. 

Date  of  expiration :  Original  contract  November  22,  1916,  extended  by  sup- 
plementary contract  to  July  22,  1917. 

Supplemental  contract  approved  April  30,  1914,  provides  approximately  5,000 
cubic  yards  rock  excavation  at  $4  per  cubic  yard. 

Terminated  before  completion  by  supplemental  agreement. 

LOCK    AND   DAM    NO.    33. 

The  work  of  constructing  Lock  and  Dam  No.  33,  Ohio  River,  was 
carried  on  from  the  first  of  the  fiscal  year  by  the  Bates  &  Rogers 
Construction  Co.,  Chicago,  111.,  under  contract  dated  February  9, 
1915,  and  supplemental  agreement  thereto  dated  October  19,  1915, 
until  February  9,  1920,  when  their  contract  was  closed  by  supple- 
mental agreement  of  that  date. 
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The  river  was  at  a  favorable  stage  for  work  from  July  6  to 
November  26,  inclusive,  except  from  July  15  to  July  26,  inclusive, 
August  9  to  August  11,  inclusive,  October  14  to  October  23,  inclu- 
sive, October  28  to  November  13,  inclusive.  On  these  four  periods 
of  hi^h  water  most  of  the  work  in  the  weir  cofferdam  was  suspended 
by  being  flooded. 

After  November  25  no  attempt  was  made  to  do  any  permanent 
work  except  on  filling  behind  the  abutment,  which  was  suspended 
November  29,  thereby  ending  the  work  of  construction  by  the  Bates  & 
Rogers  Construction  Co. 

The  principal  permanent  work  accomplished  under  the  contract 
during  the  season  was  on  the  wicket  weir,  the  two  bear  traps.  Piers 
Nos.  2  and  3,  and  the  abutment  upper  wing  wall,  all  of  which  was 
done  except  several  details  named  below.  On  shore  they  also  did  a 
little  esplanade  filling,  about  65  per  cent  of  concrete  paving,  and 
65  per  cent  of  the  esplanade  stone  paving. 

The  items  of  permanent  work  done  by  and  estimated  to  the  Bates  & 
Rogers  Construction  Co.  during  the  fiscal  year  are  as  shown  in  the 
following  tabulated  statement : 


Itemj. 


Designation. 


Coflerdain,  standard:  . 

Pumped  out I  Linear  feet 

Completed ' do 


Removed '. do 

Common  excavation Cubic  yards. 

Ffll do 

Ripxap do 

Stone  paving do 

Round  piles Linear  feet . . 

Sheet  pUes I  Mfeetb-m.. 

Common  timber do 

Deck  timber ' do 

Oak  timber do 

Concre  t  e ■  Cub  Ic  yards . 

Concrete  paving ' do 

Structural  steel  (placed) Pounds 

Reinforcing  rods:  I 

Delivered do 

Placed ; do 

Forgings  (placed) | do 

Bolts:  .  I 

Delivered f. ! do 


Quantity.       Unit  price. 


Placed. 
Iron  castings  (placed) . . 
Steel  castings  (placed) . 

BroMft  (placed) 

Pipe,  6-inch  (placed) . . 
Pipe,  4-inch  (placed) . . 
Pipe,  3-inch  (placed).. 
Pipe,  H-inch  (placed). 
Steel  sheet  piles: 

Placed 

Cutoff 


.do 

do 

do 

do 

Linear  feet . 

do 

do 

do 


Pounds. 
Each.... 


261.0 
2,179.5 

279.6 
1,383.9 
4,638.1 
3,844.3 

2S8.0 
6,241.8 
17.5642 

103.236 

100.2 

54.5122 

4,775l4 

1,663.2 

615,613.0 

83.3 
14,604.0 
17,015.0 

3,654.5 

3^«22.9 

71,710.0 

83,824.0 

1,242.0 

764.8 

764.3 

1,389.5 

385.3 

18,475.6 
84. 0 


$18.85 

7.25 

2.90 

.55 

.40 

4.00 

6.00 

.40 

55.00 

52.00 

52.00 

100.00 

6.50 

7.60 

.024 

.03 
.02 
.024 


.024 
.024 
.04 
.40 
LIO 
.90 
.70 
.40 

.014 
1.50 


In  addition  to  the  above  the  following  permanent  work,  not  in 
original  contract,  was  done  and  estimated  to  the  Bates  &  Rogers  Con- 
struction Co.,  for  rebuilding  the  abutment  upper  wing  wall,  and  for 
abutment  fill : 


Items. 

Designation. 

Quantify. 

I'nlt  pri(i». 

FQl              

Cuoic  yards 

Linear  feet 

Mfeetb.m 

Cubic  yards 

800.0 
925.0 

12.365 
602.4 

10.40 

Round  niles 

.40 

Sheet  piles 

55.00 

Concrete       

8.50 
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Whitehead  &  Kales  Iron  Works  delivered  material  for  two  pairs 
of  lock  gates,  assembled  parts  of  one  pair  ready  for  riveting,  and 
were  paid  $37,000 — 60  per  cent  of  contract  price  for  delivery  and  erec- 
tion. 

^Vork  remaining  to  he  done, — Removal  of  2,296  linear  feet  of  coffer- 
dam ;  filling,  ripraping  and  stone  paving  behind  abutment ;  placing 
1,100  linear  feet  of  riprap  above  and  below  the  dam ;  refilling,  grad- 
ing, placing  stone  and  concrete  paving  on  esplanade ;  building  land 
power  house  and  lock-tenders'  dwellings;  purchase  and  installing 
gate  and  valve  operating  machinery ;  erecting  horses,  props,  and  wick- 
ets for  pass  and  Chanoine  weir ;  grading?  lock  ground,  building  roads, 
sewers,  etc. ;  bridge  over  Bull  Creek  which  crosses  road  leading  from 
reservation  to  county  road;  dredging  lock  approaches;  building 
maneuver  boat,  needle  flat,  etc. 

Whitehead  &  Kales  Iron  Works  will  complete  erection  of  lock  gates. 


APPROPRIATIONS. 
LOCK  AND  DAM  NO.  33. 

Oct.  2,  1914,  aUotted  Oct.  14.  1914 $1,140,000.00 

June  27,  1916,  allotted  Aug.  1,  1916 70,000.00 

Aug.  8,  1917.  aUotted  Sept.  1,  1917 250,000.00 

$1, 460, 000. 00 

Transferred  to  Dam  No.  35 71, 213.  87 

Transferred  to  Dam  No.  39 11,072.32 

82, 286. 19 


Net  total  appropriated  and  allotted 1.377,713.81 

Receipts  from  sales,  etc.,  $154.95. 

CONTRACTS    IN    FORCE. 

Name  of  contractor :  Bates  &  Rogers  Construction  Co. 

Amount  and  character  of  work:  $1,012,554.06;  constructing  Lock  and  Dam 
No.  33,  Ohio  River. 

Pric^  per  unit :  Cofferdam,  standard,  $29  per  linedr  foot ;  cofferdam,  modified 
box  type,  $19  per  linear  foot;  cofferdam,  modified,  earth-bank  type.  $17  per 
linear  foot ;  cofferdam,  modified,  combination  tyi)e,  $18  per  linear  foot ;  common 
excavation.  $0.55  per  cubic  yard ;  fill,  $0.40  per  cubic  yard ;  riprap,  $4  per  cubic 
yard ;  stone  paving,  $6  per  cubic  yard ;  round  piles.  $0.40  per  linear  foot ;  sheet 
piles,  $55  per  1,000  feet  b.  m.;  common  timber,  $52  per  1,000  feet  b.  m.;  deck 
timber,  $52  per  1,000  feet  b.  m.;  oak  timber,  $100  per  1,000  feet  b.  m.;  rein- 
forced concrete,  $15  per  cubic  yard ;  concrete,  $6.50  per  cubic  yard ;  concrete 
paving,  $7.50  per  cubic  yard ;  structural  steel,  $0.06  per  pound ;  reinforcing  rods, 
$0.05  per  pound;  forgings  (including  wrought  iron),  $0.06  per  pound;  bolts, 
etc.,  $0.06  per  pound ;  iron  castings,  $0.06  per  pound ;  steel  castings,  $0.10  per 
pound;  bronze,  $1  per  pound;  pipe,  6-inch,  $2.75  per  linear  foot;  pipe,  4-inch, 
$2.25  per  linear  foot ;  pipe,  3-inch,  $1.75  per  linear  foot ;  piiie.  2-lnch,  $1  iier  linear 
foot;  pii>e,  li-inch,  $1  per  linear  foot;  pipe,  l^-inch,  $0.75  i)er  linear  foot;  tile 
drain,  $1  per  linear  foot. 

Date  of  approval:  February  15,  1915. 

Date  of  beginning :  March  21,  1915. 

Date  of  expiration :  Original  contract,  February  19,  1919,  extended  by  supple- 
mental contract  to  April  19,  1919. 

Supplemental  contract  approved  November  1,  191o,  provides  for  furnishing 
and  driving  interlocking  steel  sheet  piling  under  the  dam  in  lieu  of  wooden 
slieet  piling,  at  the  following  rates:  Steel  sheet  piling  at  $0,035  per  pound; 
corner  and  gu.sset  piles,  at  $0.04  i)er  pound ;  cutting  off  piles,  at  $1.50  each. 

Terminated  before  completion  by  supplemental  agreement. 
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:Xame  of  contractor :  Whitehead  &  Kales  Iron  Works. 

Amount  and  character  of  work :  $74.000 ;  lock  gates,  Dam  No.  33. 

Price  per  unit:  Lump  sum,  $74,000. 

Date  of  approval :  March  11,  1918. 

Date  of  beginning:  April  7,  1918. 

Date  of  expiration :  90  fair  working  days  after  July  1,  1918. 

Percentage  of  completion:  65  per  cent. 

Name  of  contractor:  Chas.  Hegewald  Co. 

Amount  and  character  of  work :  $14,432.22 ;  wicket  irons. 

Price  per  unit :  $0.07289  per  pound. 

Date  of  approval:  January  18,  1919. 

Date  of  beginning:  February  16,  1919. 

Date  of  expiration :  August  15,  1919. 

Percentage  of  completion:  100  per  cent. 

LOCK  AND  DAM  NO.  34. 

On  September  22, 1919,  preliminary  arrangements  were  commenced, 
preparatory  to  starting  construction  on  Lock  and  Dam  No.  34.  The 
land  required  for  lock  grounds  had  been  purchased,  and  an  old  build- 
ing thereon  was  remodeled;  this  is  to  be  used  as  an  office  building 
during  the  construction  of  the  dam  and  later  as  a  lock-tender's  dwell- 
ing. 

On  account  of  the  short  time  remaining  of  the  working  season,  the 
difficulty  in  purchasing  piles  and  other  construction  materials  with 
provision  for  quick  deliverjr,  it  was  decided  to  undertake  only  a 
topographic  and  hydrographic  survey  of  the  river  at  the  site.  Dur- 
ing the  winter  the  purcnase  of  materials,  plant,  tools,  etc.,  for  1920 
season,  as  well  as  preliminary  work  was  undertaken. 

The  principal  preparatory  work  accomplished  is  as  follows: 
Erected  and  fitted  up  a  blacksmith  shop,  26  by  68  feet,  a  tool  house 
16  by  32  feet,  a  closet  and  bath  12  by  21  feet,  2  water  tanks,  one  for 
river  water  supplv  and  the  other  for  well  water  supply ;  a  well,  78 
feet  deep  was  dnlled  to  bed  rock;  2,624  linear  feet  of  water  and  serv- 
ice lines,  and  1.140  linear  feet  of  storm  water  and  sanitarjr  sewers 
were  laid.  Eignt  3-room  cottages  for  foreman  and  mechanics  with 
families,  and  five  buildings  for  Quartering  about  60  laborers,  etc., 
without  families  were  erected.  Most  of  the  buildings  were  secured 
from  plant  purchased  from  a  contractor.  A  mess  hall  and  kitchen 
100  by  24  feet  was  also  erected;  3,530  linear  feet  of  roads  through 
lock  grounds  were  built  and  roadway  from  the  lock  grounds  to  vil- 
lage of  Chilo,  Ohio,  one- fourth  of  a  mile  distant,  was  resurfaced. 

On  May  14  setting  piles  for  lower  gate  recess  coffer  was  commenced, 
and  the  nrst  piles  tnerein  for  permanent  work  were  driven  on  June  4, 
which  marked  the  commencement  of  permanent  work  for  this  lock 
and  dam.  At  the  end  of  the  fiscal  year  the  amount  of  work  on  coffers 
and  permanent  work  consisted  of  placing  and  driving  all  the  piles 
for  the  lower  recess  coffer  and  99  pues  for  the  upper  recess  coffer. 

During  the  1920  season  there  were  only  23  fair  working  days  for 
permanent  work  in  the  river.  At  the  close  of  the  year  the  prepara- 
tory work  is  nearly  done  and  the  permanent  work  is  progressing  by 
tj^o  shifts  of  workmen  on  the  pile  driver. 

The  details  of  work  done  during  the  fiscal  year  are  as  follows  (per- 
manent work) : 

Ck)fferdam  (steel),  linear  feet 440 

Excavation,  cubic  yards 400 
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Work  remaining  to  he  done, — Entire  lock  and  dam ;  construction  of 
power  house  and  lock-tenders'  dwellings;  construction  of  maneuver 
boat  and  needle  flat,  grading,  placing  permanent  roadways,  sewers, 
etc. 


J  I  APPROPRIATIONS. 

July  18,  1918  (allotted  Aup.  7,  1918) $800,000 

Transferred  to  Emsworth  Dam 25,000 


775.000 
OONTRACTTS  IN  FORCE. 

Name  of  lessor :  Mrs.  Alice  Cline. 

Amount  and  character  of  lease:  $2,400;  lease  of  land. 

Price  per  unit :  $600  per  annum. 

T-.ease  dated:  January  20,  1920. 

Bate  of  expiration  :  Januar>'  31,  1924. 

Name  of  lessor :  Ida  M.  Reed. 

Amount  and  character  of  lease :  $40 ;  lease  of  land. 

Price  per  unit :  $3.38^  per  month. 

Lease  dated :  March  31, 1920. 

Date  of  expiration :  March  3, 1921. 

LOCK   AND  DAM    NO.    35. 

The  completion  of  construction  work  on  this  lock  and  dam  was 
carried  on  oy  hired  labor,  Government  plant,  and  under  contracts 
for  the  lock  gates,  operating  machinery,  and  delivery  of  stone. 

The  erection  of  the  lock  gates  under  contract  with  the  Independent 
Bridge  Co.  was  completed. 

The  lock- operating  machinery,  under  contract  with  the  J.  &  J.  B. 
MilhoUand  Co.,  was  completed  during  the  fiscal  year. 

The  delivery  of  stone  tor  a  riprap  apron  below  the  navigable  pass 
was  completed  by  Western  Rivers  Co. 

Two  lock  tenders'  dwellings  were  built  during  this  period  by  hired 
laborj  and  the  maneuver  boat  was  completed  and  delivered  at  the  site. 

This  lock  and  dam  was  placed  in  operation  on  September  3. 

On  June  30,  1920,  it  is  estimated  that  the  whole  work  is  98  per 
cent  completed. 

Work  remaining  to  he  done, — -Construction  of  power  house  and 
installing  machinery  therein,  draining  and  retaining  slipping  bank, 
grading,  and  minor  items. 


APPROPRIATIONS. 

Lock  and  Dam  No.  So. 

Mar.  4,  1913  (allotted  July  28.  1918) ^219,100.00 

Aug.  1,  1914  (aPonei  An»r.  '\  1914) 320,000.00 

Mar.  3,  1915  (allotted  Mnr.  15,  1915) 580,000.00 

Mar.  4,  1915  (allotted  Apr.  13,  1915) 95,000.00 

..Tulv  27,  1016  (allotted  Aujr.  1,  1910) 288,000.00 

Aufr.  8,  1917  (allotted  Sept.  1,  1917) 35,000.00 

Mar.  2,  1919  (allotted  Oct.  15.  1919) 68,500.00 

$1,  605, 600. 00 
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Received  by  transfer  from — 

Dam  No.  33  (act  of  Oct.  2,  1914) ^71,213.87 

Dara  No.  29  (act  of  Mar.  4,  1915) 39, 199. 22 

Dam  No.  31  (act  of  Mar.  4,  1915) 7, 586. 91 

$118,000.00 

1,723,600.00 

Transferred  to  Dam  No.  39 20,000.00 

Transferred  to  Dam  No.  27 50,000.00 

70.000.00 

Net  total  appropriated  and  allotted 1,653,600.00 

CONTRACTS  IN  FORCE. 

Name  of  contractor :  Western  Rivers  (Uo. 
Amount  and  character  of  work :  $30,750 ;  stone  for  Dam  No.  35. 
Price  per  unit :  Stone,  at  $2.94  per  cubic  yard ;  demurrage  on  barges  not  un- 
loaded within  three  days  at  $5  per  day  for  each  barge. 
Emergency  contract:  Dated  November  9,  1917. 
Date  of  beginning :  10  days  after  receipt  of  notification  to  begin. 
Date  of  expiration:  Indefinite. 
Percentage  of  completion :  100  per  cent. 

Name  of  lessor :  Chesapeake  &  Ohio  Railway  Co. 

Amount  and  character  of  lease :  $24 ;  rent  of  land. 

Price  per  unit :  $24  per  year. 

Lease  date :  May  1,  1919. 

Date  of  beginning:  May  1,  3919. 

Date  of  expiration :  Expired. 

Name  of  lessor :  Chesapeake  &  Ohio  Railway  Co. 

Amount  and  character  of  lease :  $24 ;  rent  of  land. 

Price  per  unit :  $24  per  year. 

I.ease  dated  May  1, 1920. 

Date  of  beginning:  May  1,  1920. 

Date  of  expiration :  April  30,  1922. 

LOOK  AND  DAM  NO.  86. 

After  twice  advertising  the  work  of  constructing  Lock  and  Dam 
No.  34  and  receiving  one  excessive  bid  the  first  time  and  none  the  sec- 
ond, it  was  decided  to  construct  Lock  and  Dam  No,  36  by  hired  labor 
•force. 

The  condemnation  proceedings  for  land  at  the  new  site  of  this  lock 
and  dam  were  completed  and  an  award  of  $7,665  was  authorized  by 
the  court. 

Soundings  were  taken,  surveys  made  and  plotted,  but  no  actual 
work  was  commenced  on  the  dam  proper. 

Preparatory  work  was  started  on  March  17,  as  follows:  A  large 
frame  structure  located  on  the  grounds  was  remodeled  and  about  TO 
per  cent  completed  at  the  close  or  the  fiscal  year.  This  is  to  be  used  as 
an  office  during  construction  and  later  as  a  locktender's  dwelling. 
The  machine,  carpenter,  and  blacksmith  shops  were  erected  and  in- 
stallation of  machinery  started.  A  switch  track  from  the  Chesapeake 
&  Ohio  Railroad  to  United  States  property  was  under  way  and  about 
98  per  cent  complete.  Two  water  tanks  and  five  outbuildings  were 
also  constructed. 
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yfork  remaimng  to  he  done, — Entire  lock  and  dam ;  construction  of 
power  house  and  locktender's  dwelling ;  roadway  connecting  United 
States  property  with  county  road,  construction  of  maneuver  boat  and 
needle  flat,  grading,  fencing,  walks,  etc. 


appropriations. 

Mar.  2, 1919  (alloted  Mar.  12, 1919) $800,000 

Transferred  to  Emsworth  Dam 25,000 

Net  total  appropriated  and  allotted 775, 000 

liOOK  AND  DAM  NO.  87. 

The  lock  and  dam  was  completed  and  placed  under  the  appropria- 
tion for  operating  and  care  oi  canals  on  January  1, 1911. 


appropriations. 

July  13,  1902 $100, 000. 00 

Mar.  8,  1903 400.000.00 

Mar.  3, 1905 50, 000. 00 

Mar.  4,  1907 270, 000. 00 

May  27,  1908 100,000.00 

Mar.  4.  1909 230,000.00 

June  25,  1910 *  148, 473. 60 

1,298,473.60 
LOOK  AND  DAM  NO.  38. 

Preparatory  to  actual  construction  work,  the  clearing  of  the 
grounds  was  undertaken,  old  buildings  were  torn  down,  and  several, 
still  serviceable,  were  rebuilt  for  use  as  (quarters  and  one  to  be  used 
as  an  office.  An  incline  was  built  at  the  site.  Erection  of  a  cableway, 
to  be  used  for  transferring  materials  from  the  Indiana  to  the  Ken- 
tucky (lock)  side,  was  commenced. 

The  railroad  connection  is  at  Aurora,  Ind.,  consequently  the  major 
portion  of  the  construction  materials  will  be  received  on  the  Indiana 
side.  They  will  be  transferred  by  trucks  from  Aurora  to  the  site 
of  Dam  No.  38,  thence  transferred  by  cableway  to  the  Kentucky 
shore. 

A  road  leading  from  the  site  of  the  dam  to  main  highway  between 
Aurora  and  Eismg  Sun  was  bein^  constructed.  In  this  connection 
two  bridges,  one  over  "  Buck  Run,  14  by  37  feet  long  and  one  run- 
ning over  a  small  guUey,  14  by  7  feet  long,  were  completed.  A  der- 
rick was  placed  on  the  Indiana  shore  for  the  handling  of  sand  and 
gravel  and  other  materials  for  the  construction  of  this  road  and 
cableway. 

A  cement  shed  and  other  construction  supplies  were  transferred 
from  Dam  No.  39  to  Dam  No.  38. 

Work  was  started  on  the  lock  coflferdam,  421  linear  feet  being  con- 
structed when  high  water  stopped  the  work.  The  filling  of  the 
cofferdam  was  washed  considerably  during  the  high  water  and 
refilling  was  necessary. 

^  $1,526.40  was  transferred  from  the  original  appropriation  of  $160,000  to  Dam  No.  89. 
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The  following  shows  quantities  of  work  done  during  the  fiscal 
year: 

Cofferdam,  lock linear  feet—      421 

FlU  for  coffer cubic  yard8__  6, 466 

Refill  coffer do 1, 125 

Banking  coffer do 1, 405 

Excavation do 2, 480 

Excavation  for  dwellings,  cableway,  incline,  roads,  etc do 1, 746. 7 

Concrete  Incline  roads do 253. 5 

Track  laid  (incline) linear  feet__      583 

Fill cubic  yards—      117. 4 

Roadway,  surfacing  and  fill do 3,256 

Tile  drain linear  feet—        51 

Incline  ai  Awnora^  Ind. — This  incline  was  built  for  the  purpose  of 
transferring  materials  received  bj  rail  to  barges  for  transportation 
to  lock  and  dam  sites  in  this  district^  especially  Nos.  38  and  39,  which 
sites  are  situated  at  isolated  localities. 

Work  of  grading,  laying  track,  erecting  derrick,  etc.,  was  com- 
pleted. A  roadway  leaaing  from  the  river  at  the  incline  was  resur- 
faced. Besides  the  incline  derrick,  a  locomotive  crane  was  erected 
for  transferring  materials  from  cars  to  barges ;  224  carloads  of  ma- 
terial were  received  at  the  transfer  incline  during  the  fiscal  year, 
consisting  of  92  cars  of  steel  piling,  68  cars  of  timbers,  ties,  and 
wooden  piling,  and  64  cars  of  miscellaneous  materials. 

The  following  shows  quantities  of  work  done  on  the  incline,  during 
the  fiscal  year : 

Excavation--. cubic  yards—  271. 2 

Track  laid linear  feet—  240 

FlU  rock cubic  yards—  731. 2 

Tile  drain linear  feet—  106 

Work  rerrwming  to  he  done, — Construction  of  entire  lock  and  dam  ; 
power  house,  locktenders'  dwellings,  roadways  on  Kentucky  side 
from  the  lock  grounds,  maneuver  boat,  etc. 


APPROPRIATIONS. 

Mar.  2,  1919  (allotted  Mar.  12.  1919) |500,000 

Transferred  to  Emsworth  Dam 150.000 

Total . 350, 000 

CONTRACTS  IN  FORCE. 

Name  of  contractor :  Lackawanna  Steel  Ck). 
Amount  and  character  of  work :  $51,052.09 ;  steel  sheet  piling. 
Price  per  unit :  Straight  piling,  $0.0279  per  pound ;  comer  pUing,  $0.0329  per 
pound. 
Emergency  contract  dated :  May  5, 1919. 
Date  of  beginning:  June  28,  1919. 
Date  of  completion :  July  13,  1919. 
Per  cent  of  completion :  100  per  cent. 
Name  of  lessor :  The  Jung  Brewing  Co. 
Amount  and  character  of  lease :  $300  per  annum ;  rent  of  land. 
Lease  dated :  May  8,  1919. 
Date  of  beginning:  May  8, 1919. 
Date  of  expiration :  May  8,  1924. 
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LOCK  AND  DAM  NO.  39. 

The  work  of  constructing  Lock  and  Dam  No.  f'9,  Ohio  River,  by 
hired  labor  and  purchase  of  materials,  was  continued  during  the  fiscal 
year  ending  June  30,  1920. 

The  bear  trap  and  abutment  coffer  was  repaired  and  unwatered 
July  10.  The  rock  excavation  was  completed,  then  one-half  of  bear 
trap  foundation  concreted  and  Pier  Jso.  1  completed.  The  lower 
guide  wall  coffer  was  built. 

The  lower  miter  gates  were  built  and  75  per  cent  of  the  upper 
gates  completed  by  the  Penn  Bridge  Co.,  contractors  for  this  work. 

Work  was  begun  on  the  construction  of  the  bear  trap  leaves  by 
the  Frandsen  Construction  Co.,  but  owing  to  a  sudden  rise  of  the 
river  work  was  stopped  for  the  season  November  27^  1919.  During 
the  high  water  the  following  work  was  done:  Grading  and  paving 
of  esplanade  slope;  commenced  construction  of  powerhouse;  pipe 
trench  covers;  repairing  of  roadway  curb  and  gutter;  construction 
of  upper  steps  on  slope  wall;  ironing  of  wickets,  and  the  placing 
of  riprap  at  head  of  esplanade  and  esplanade  slope. 

The  following  work  was  accomplished  and  material  placed : 

Cofferdam  constructed linear  feet—  903 

Common  excavation cubic  yards—  4,903 

Rock  excavation do 293 

FiU do 624 

Riprap do 3,139 

Oalt  timber feet  board  measure—  325 

Concrete cubic  yards—  1, 656 

Concrete  paving do 1, 363 

Structural  steel pounds—  15, 144 

Reinforcing  rods do 2, 580 

Forgings do 6, 634 

Bolts do 3, 972 

Iron-  castings do 10, 022 

Steel  castings do 25, 995 

Bronze do 31 

Pipe: 

3-lnch linear  feet—  200 

4-lnch do 312 

Concrete  paving  bank  protection cubic  yards—  315 

Concrete  reinforced  bank  protection do 27.53 

Curb  and  gutter do 20. 46 

Sidewalk square  feet—  99. 45 

Drain  tile linear  feet—  15.5 

Concrete  roadway square  yards—  691 

Riprap  at  head  of  bank  protection cubic  yards—  72 

It  is  estimated  that  the  work  on  Lock  and  Dam  No.  39,  Ohio  River, 
is  93.11  per  cent  complete  on  June  30, 1920. 

Work  remcdning  to  he  done, — The  construction  of  lower  guide 
wall;  25  per  cent  of  upper  miter  gates  and  bear-trap  leaves  to  be 
installed  by  contractors ;  wickets  and  horses  to  be  placed ;  operating 
machinery  to  be  installed;  40  per  cent  of  paving  and  grading  on 
esplanade;  grading  banks  and  roadway;  and  85  per  cent  of  power 
house  to  be  completed. 
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APPROPRIATIONS. 

Ijock  and  dam  No.  39. 

Mar.  4.  1913  (nllotte<l  July  28,  1913) $150,000.00 

Oct  2,  1914  (allotted  Oct.  14,  1914) 150,(K)0.00 

Mar.  4,  1915  (nllotteil  Apr.  13,  1915) 400,000.00 

July  27,  1910  (allutted  Aiiej.  1,  1916) _* 492,000.00 

Aug.  8,  1917  (allotted  Sept.  1,  1917) 590,000.00 

$1,  782, 000. 00 

Received  by  tninsfer  from: 

Dam  No.  20  (act  July  2:>,  1912) 19,000.00 

Dam  No.  29  (act  Mar.  4,  1915) 11.072.33 

Dam  No.  31  (act  July  29.  1912) 37,000.00 

Dam  No.  31  (act  Mar.  4.  1915) 11,072.32 

Dam  No.  .33  (act  Oct.  2,  1914) 11,072.32 

Dam  No.  35  (act  Mar.  4,  1913) 20.000. 00 

Dam  No.  37  (sundry-  civil  act  June  25,  1910).-  1,526.40 

Dam  No.  7  (act  June  23.  1913) 10, 000. 00 

Dam  No.  16  (act  Mar.  4,  1913) 40,000.00 

Dam  No.  17  (act  of  Mar.  4.  1913) 40,000.  00 

AlloUed  June  8  and  24,  1916   (act  of  Mar.  4, 

1915) 61,000.00 

261, 743. 37 

Net  total  appropriated  and  allotted 2,043,743.37 

Receipts  from  sales,  etc.,  $4>602.56.  ' 

OONTRACTTS  IN  FORCE. 

Name  of  contractor :  William  H.  Brameier. 

Amount  and  character  of  work :  $40.    Rent  of  land. 

Price  per  unit :  $10  per  year. 

T^ase  dated  July  15,  1915. 

Date  of  beginning :  March  1, 1915. 

Date  of  expiration :  On  completion  of  Dam  No.  39. 

Name  of  contractor :  Penn  Bridge  Co. 

Amount  and  character  of  work :  $63,821.    I-iock  gates.  Dam  No.  39. 

Price  per  unit :  $63,821 ;  lump  sum  of  two  sets  of  mitering  gates  of  two  leaves 
«ach. 

Date  of  approval :  February  26,  1918. 

Date  of  beginning :  March  24,  1918. 

Date  of  expiration:  90  fair  working  days  after  July  1,  1918.  Time  limit 
waived. 

Per  cent  of  completion :  75  per  cent. 

Name  of  contractor :  J.  &  J.  B.  MilhoHand  Co. 

Amount  and  character  of  work:  $59,389.45;  part  of  operating  machinery. 
Dams  Nos.  31  and  35. 
Price  per  unit : 

LOT  A — DAMS  NOS.  31   AND  35. 

Duplex  reversing  engines,  cylinder  10  l)y  12  inches,  at  $2,0.30  each ;  cast  iron, 
at  $0.1875  per  pound ;  steel  castings,  at  |0.1875  per  pound ;  forged  steel,  at 
1^.1875  per  pound ;  cold-rolled  steel,  at  $0.1875  per  pound ;  machinery  steel,  at 
^.1875  per  pound;  wrought  iron  or  soft  steel  (bolts  and  nuts),  at  $0.1875  per 
pound ;  Babbitt  metal  (bearings),  at  $0.1875  per  pound.  * 

Standard  lapwclded  ivrought-iron  pipe. — 3-inch,  at  $1.05  per  linear  foot; 
21-inch,  at  $0.80  per  linear  foot ;  1-inch,  at  $0.50  per  linear  foot;  1-inch,  at  $0.30 
per  linear  foot ;  1-inch,  at  $0.30  i>er  linear  foot ;  cast-iron  elbows,  extra  heavy, 
long  radius,  flanged,  21-inch,  at  $12  each. 
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Malleable-iron  elbows. — 3-inch,  long  sweep,  at  $5  each;  2i-Inch,  long  sweep^ 
extra  heavy,  at  $3  each;  2i-iuch,  standard  radius,  at  $1.05  each;  1-inch,  45'^ 
extra  heavy,  at  .$0.50  each. 

Malleable-iron  teen. — 3-Inch,  extra  heavy,  flanged,  at  $12  eacli ;  2J  l)y  2\  by  3 
Inches,  at  $2  each ;  1  by  1  by  \  inch,  extra  heavy,  $0.80  each ;  cast-iron  unions, 
extra  heavy  flanged,  3-inch,  at  $3  eacli ;  brass  unions,  semittnished,  2^  inch,  at  $8 
each;  1-inch  brass  unions,  semifinished,  at  $1.60  each  ;  i-inch  brass  unions,  semi- 
finished, at  $0.50  each ;  i  by  i  inch  malleable-iron  bushings,  at  $0.05  each ;  1-inch 
cast-iron  plugs,  at  $0.05  each;  3-inch  brass  globe  valves,  screw  ends,  Lunkeu- 
helmer,  at  $30  each;  2-inch  brass  whistles,  with  valve,  Lunkenheimer,  at  $20- 
each;  brass  pressure  gauges  to  200  pounds.  8i-Inch  dial,  Lunkenheimer,  with 
|-inch  coils,  at  $30  each ;  ^-inch  brass  air  cocks,  Lunkenheimer,  at  $1.50  each ; 
cast-iron  flanges,  extra  heavy,  raised  face,  3-inch  pii>e,  at  $3  each ;  cast-iron 
flanges,  extra  heavy,  raised  face,  3-inch  solid  flange,  topped  for  1-inch  pipe  at 
$3  each ;  cast-iron  flanges,  extra  heavy,  companion  (In  pairs),  2i-lnch  pipe,  at  $3^ 
each;  cutting  concrete,  at  $20  per  cubic  foot ;  drilling  bolt  holes,  at  $4  i>er  linear 
foot ;  concrete,  at  $34  i^er  cubic  yard. 

LOT  B — DAMS  NOS.  31   AND  35. 

Air-driven  oil  pumps,  with  auxiliaries,  at  $625  each;  air  receivers,  3-foot 
diameter,  10  feet  8  inches  high,  with  auxiliaries,  at  $585  each ;  oil  tanks,  2-foot 
diameter,  5  feet  high,  with  auxiliaries,  at  $225  each. 

Standard  lapirelded  wrought-iron  pipe. — 5-inch,  at  $1.70  per  linear  foot; 
4-inch,  at  $1.20  per  linear  foot ;  3-inch,  at  $1.05  per  linear  foot ;  2i-lnch,  at  $0.80 
per  linear  foot;  2-inch,  at  $0.40  per  linear  foot;  IHnch,  at  $0.30  per  linear 
foot ;  i-inch,  at  $0.25  per  linear  foot. 

Wrought-iron  pipe  bend. — Standard  5-inch,  45°,  radius  2  feet  10  inches,  at 
$25  each ;  standard  3-lnch,  45**,  radius  1  foot  7  Inches,  at  $15  each ;  standard  2i- 
Inch,  60°,  radius  1  foot  8  inches,  at  $8  each;  standard  2i-inch,  30°,  radius  1 
foot  8  inches,  at  $8  each ;  3  by  3  by  5  inch  Y,  cast  iron,  extra  heavy,  flanged,  at 
$30  each ;  4-inch  elbow,  cast  iron,  extra  heavy,  flanged,  at  $9  each ;  4-inch  elbow, 
cast  iron,  standard,  screwed,  at  $1.80  each ;  5  by  5  by  5  inch  tee,  cast  iron,  extra 
heavy,  flange<1,  at  $18  each. 

Malleable-iron  elbows. — ^2i-lnch,  long  radius,  at  $2.50  each;  l^-inch,  lonp 
radius,  at  $0.75  each;  2i-inch,  45°,  at  $1.10  each;  li-lnch,  45°,  at  $0.75  each; 
i-lnch,  long  radius,  at  $0.60  each ;  for  Dam  No.  31  and  $0.15  each  for  Dam  No. 
85;  2i  by  li  inch  malleable  iron  reducing  elbow,  at  $1.25  each;  2  by  11  Inch 
malleable-iron  reducing  elbow,  at  $0.75  each ;  li-lnch  malleable-iron  street  elbow, 
at  $0.75  each. 

Malleable-iron  tees.— 2^  by  21  by  21  inches,  at  $0.90  each ;  2  by  2  by  2  inches, 
at  $0.70  each,  11  by  H  by  H  Inches,  at  $0.60  each ;  1  by  1  by  1  Inch,  at  $0.40 
each  for  Dam  No.  31  and  $0.15  each  for  Dam  No.  35 ;  21  by  21  by  11  inches  at 
$0.90  each ;  21  by  21  by  11  Inches,  at  $0.90  each ;  2  by  2  by  H  inches,  at  $0.70 
each ;  11  by  11  inch  malleable-iron  bushings,  at  $0.15  each ;  11  by  f  inch  malle- 
able-iron bushings,  at  $0.15  each. 

Cast^on  flanges. — 5  inches,  extra  heavy,  at  $4.50  each ;  4  inches,  extra  heavy, 
at  $4  each;  3  inches,  extra  heavy,  at  $2.75  each;  21  inches,  extra  heavy,  at 
$2.60  each ;  5  by  11  Inch  extra  heavy,  cast-Iron  reducing  flange,  at  $6  each ;  3- 
inch  extra-heavy  blank  flange,  at  $3.50  each;  2-inch  cast-iron  plug,  at  $0.20 
each;  11-inch  cast-iron  plugs,  at  $0.15  each;  1-lnch  cast-iron  plug,  at  $0.15  each; 
4-inch  flanged  gate  valve,  brass  mounted,  at  $25  each;  11-inch  screw-ends  gate 
valves,  brass  mounted,  at  $6  each;  5-lnch  flanged  angle  valve,  brass  mounted, 
at  $30  each ;  2-inch  screw-ends  angle  valve,  brass,  at  $10  each ;  11-inch  screw- 
ends  angle  valves,  brass,  at  $7  each;  11-lnch  screw-ends  angle  valve,  brass,  at 
$6  each;  21-lnch  safety  valve,  screw  ends,  side  outlet,  brass,  at  $20  each;  21- 
Inch  four-way  valves.  Iron  body,  brass  mounted,  at  $70  each;  i-lnch  globe 
valves,  screw  ends,  brass,  at  $3  each ;  11-lnch  hose  connection,  with  cap.  brass» 
at  $3.50  each ;  pipe  hangers  for  3-inch  pipe,  with  expansion  bolts,  at  $3  each ; 
pipe  hangers  for  21-lnch  pipe,  with  expansion  bolts,  at  $2  each ;  floor  support 
for  21-lnch  pipe,  at  $4  each. 

UnUmSj  semifinished  brass,  extra  heavy. — 2  inches,  at  $3  each ;  11  Inches,  at 
$2  each ;  1  inch,  at  $1.50  each ;  gaskets,  rubber,  at  $0.80  per  pound ;  concrete, 
at  $36  per  cubic  yard  for  Dam  No.  31  and  $34  per  cubic  yard  for  Dam  No.  85 ; 
drilling  bolt  holes,  at  $4  per  linear  foot. 
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LOT  B — ^DAM  90.   35   ONLY. 

"Water  turbine,  at  |2«560;  air  compressor,  at  $3,475. 

Standard  lap-iceMed  trrought-iron  pipe. — 1^  Inches,  at  $0.25  per  linear  foot; 
1  Inch,  at  $0.50  per  linear  foot ;  f  inch,  at  $0.30  per  linear  foot ;  wrought-lron 
-pipe  bend,  standard,  3  inches,  90  dejj^rees,  radius  2  feet,  at  $15  each. 

Malleable-hvn  elbmca. — 3  inches,  long  radius,  at  $3  each;  1\  inches,  long 
radius,  at  $0.70  each ;  1  Inch,  long  radius,  at  $0.60  each ;  }  inch,  long  radius, 
at  $0.30  each;  l^-inch  malleable-iron  street  elbow,  at  $0.70  each. 

Malleable-iron  tees. — 1^  by  H  by  li  inches,  at  $0.40  each;  li  by  li  by  1  Inch, 
at  $0.40  each ;  1  by  i  by  J  inch,  at  $0.30  each ;  cast-iron  caps,  4  inches,  at  $1.25 
-each ;  3-inch  flanged  gate  valve,  brass  mounted,  at  $24  each ;  l^-inch  screw-end 
gate  valve,  brass  mounted,  at  $4.50  each ;  brass  foot  valve,  with  brass  strainer, 
li  inches,  8crewe<l  (W.  24),  at  $4  ejich;  unions,  semifinished  brass,  extra  heavy, 
1|  inches,  at  $1.75  each;  unions,  semitlnished  brass,  extra  heavy,  }  inch,  at  $1 
^ach ;  unions,  semifinished  brass,  extra  heavy,  i  Inch,  at  $0.50  each. 

LOT  C — DAMS  NOS.   31  AND  35. 

Jack  cylinders,  cast  iron,  at  $0,195  iier  pound ;  hand-operating  levers,  forged, 
Iron,  at  $0,195  i>er  pound ;  base  plates,  ca.st  iron,  at  $0,195  per  pound ;  gear 
sectors,  cast  steel,  at  $0,195  per  pound;  raclcs,  cast  steel,  at  $0,195  per  pound; 
■cylinder  heads,  cast  Iron,  at  $0,195  per  pound;  rear  cylinder  heads,  cast  iron, 
4it  $0,195  per  i)ound;  stuffing-lM)x  glands,  phosphor  bronse,  at  $0,196  per  pound; 
piston  bodies,  cast  iron,  at  $0,195  per  pound;  piston  packing,  leather,  at  $3.60 
per  i)ound ;  piston  following  rings,  cast  Iron,  at  $0,195  per  pound ;  rack  rollers, 
■cast  iron,  at  $0,195  per  p<mnd ;  rack  keys,  machine  steel,  at  $0,195  per  pound ; 
pinions,  cast  steel,  at  $0,195  i)er  pound ;  keys  for  gear  segment,  tool  steel,  at 
$0,195  per  pound;  piston  hmIs,  cold-rolled  steel,  at  $0,195  per  pound;  pinion 
spindles,  cold-rolled  steel,  at  $0,195  per  pound ;  rack  roller  pins,  machine  steel, 
at  $0,195  per  pound ;  lM>lrs,  1  by  12  inches,  with  washers,  steel,  at  $0,105  per 
pound ;  bolts  }  by  3  inches,  steel,  at  $0,195  per  pound ;  bolts,  }  by  5^  inches,  stud 
and  nut,  Tobin  bronze,  at  $0,195  per  pound ;  bolts,  A  by  If  inches,  cap  screw, 
*teel.  at  $0,195  i)er  pound ;  bolts,  H  by  2  inches,  set  screw,  steel,  at  $0,195  per 
pound :  bolts,  i  by  li  inches,  set  screw,  steel,  at  $0,195  per  pound ;  pipe  plugs, 
l-inrh  pipe,  cast  Iron,  s\t  $0,195  per  pound;  2i-inch  standard  lap-welded 
wrought-lron  pli^e,  at  .$0.72  per  linear  foot ;  1-lnch  standard  lap-welded  wrought- 
lron  pipe,  at  $0.30  per  linear  foot ;  1-inch  malleable-iron  elbows,  long  radius,  at 
$0.70  each ;  2i  by  2^  by  1  Inch  malleable-iron  tees,  at  $1.30  each ;  2i4nch  cast- 
iron  plugs,  at  $0.25  each ;  1-incb  globe  valves,  extra  heavy,  at  $5  each ;  2i-inch 
cast-iron  flanges,  extra  heavy,  at  $2.60  each ;  1-inch  brass  unions,  extra  heavy, 
at  $2.50  each ;  gaskets,  for  2i-inch  pipe,  soft  copper,  corrugated,  at  $0.35  each ; 
2i-inch  extra  heavy,  semifinlslie<l  brass  unions,  at  $6.75  each ;  air  cocks,  |-inch 
brass,  at  $0.50  each ;  stufllng-box  imcklngs,  at  $1  each ;  rainbow  sheet  packings 
(cylinder  flanses).  at  $0..')0  each ;  concrete,  at  $35  per  cubic  yard;  drilling  bolt 
holes,  at  .$4  per  linear  foot. 

Date  of  approval :  .January  17,  1918. 

Date  of  beginning:  February  10,  1918. 

Date  of  explnitlim :  120  fair  working  days  after  June  30,  J918.  Time  limit 
waive<l. 

Per  cent  of  completion :  100  i>er  cent. 

DAMS  NOS.  31    AND  85. 

Name  of  contractor:  IndciH'udent  Bridge  Co. 

Amount  and  character  of  work :  $103,491 ;  steel  lock  gates  for  Dams  Nos.  31 
and  ;jr»,  (>hU»  River. 

Price  ver  unit:  Stnictural  steel,  $0,075:  forgings,  $0.11;  bolts  and  iron  cast- 
ings, $0,075:  steel  castings,  $0.18;  bronze,  $0.80;  rubber,  $1;  all  per  pound.  Oak 
timlH>r  at  $85  per  M  feet,  boani  measure. 

Date  of  approval:  January  31,  1917. 

Date  of  beginning:  March  12,  1917. 

I>ate  of  expiration:  (>0  fair  working  days  after  September  1,  1917.  Time 
limit  waived. 

Percentage  of  completion  :  100  p«»r  cent. 
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DAM   NO.   39. 

Name  of  contractor :  Penn  Bridge  Co. 

Amount  and  character  of  work :  $30,451.41 ;  horses,  props,  etc. 
Price  per  unit:  Structural  steel,  $0.1053  per  pound;  steel  castings,  $0.2335 
per  pound ;  forglngs,  including  chains,  $0.1975  per  pound. 
Date  of  approval :  December  4,  1918. 
Date  of  beginning :  December  19,  1918. 
Date  of  expiration  :  October  1,  1919. 
Per  cent  of  completion :  100  per  cent. 

Name  (»f  contractor :  Fransden  Construction  Co. 

Amount  and  character  of  work:  $31,200.    Bear-trap  leaves. 

Price  per  unit :  $31,200. 

Date  of  approval :  May  20,  1919. 

Date  of  beginning :  June  28,  1919. 

Date  of  expiration :  45  fair  working  days  after  October  1,  1919. 

Per  cent  of  completion :  50  per  cent.  ' 

Name  of  lessor :  Flesher  Towboat  and  Barge  Line. 

Amount  and  character  of  lease :  $6,525.    Ix^se  of  towboat. 

Price  per  unit :  $72.50. 

Lease  dated :  June  5,  1919. 

Date  of  beginning:  June  1,  1919. 

Date  of  expiration :  December  31,  1919.    Expired. 

DAMS    NOS.    .1.3    AND    30. 

Name  of  contractor :  J.  &  J.  B.  Mllholland  Co. 

Amount  and  character  of  work:  $ 

Price  per  unit:  Lot  A. — Structural  steel,  at  $0.0570  per  pound.  Lot  B.  - 
Structural  stwl,  machinery,  and  cold-rolled  steel,  cast  steel,  cast  iron,  bolts, 
washers,  etc. :  phosphor  bronze  and  brass,  at  $0,152  per  pound.  Lot  C. — Struc- 
tural steel,  cast  steel,  bolts,  washers,  etc. ;  phosphor  bronze  and  brass,  at 
$0,177  per  pound.  Tx)t  D. — Machinerj'  steel,  cast  steel,  and  cast  iron,  at  .$0,287 
per  pcmnd.  Lot  E. — Stru<'tural  steel,  niachineiy,  and  c<»kl-rolled  steel,  cast 
steel,  forgings,  bolls,  washer.s,  etc.,  f^hosphor  bronze  and  brass  and  tool  steel, 
at  $0,241  per  pound.  I>it  F. — Machineiy  and  cold-rolled  steel,  cast  st«vl,  cast 
iron,  forgings,  bolts,  washers,  etc.,  jjliosphor  bronze  and  brass,  at  $0.2G5  \)er 
fM)und. 

Date  of  approval :  September  29,  1919. 

Date  of  begim.lng:  October  17,  1919. 

Date  of  expiration:  December  1,  1919.     (Time  limit  waive<l.) 

Percentai?e  of  comi)letlon :  Material  dellvervd. 

DAMS    NOS.    :i4    AND    ."1(5. 

Name  of  crmtractor :  Lackawanna  Steel  Co. 

Amount  and  character  of  work:  $217,000;  steel  sheet  piling. 

Price  per  unit:  Standard  piling,  at  $2..^)25  |)er  100  juiunds;  corners,  tees, 
crosses,  and  tain^r  piles,  at  $3.05  and  .$3,425  per  100  pounds;  si)lUes,  $7.35  per 
set;  anchors,  at  $1.66  each;  punchings  f<ir  si)lices,  at  $1.25  per  pile,  and  $0.25 
per  hole  for  punching  for  anchors. 

Date  of  approval :  April  2,  1920. 

Date  of  beginning:  March  23,  1920. 

Date  of  expiration :  May  15,  1920.     (Time  limit  waived.) 

DAMS    NOS.    .'?4,    3«,   AND   38. 

^  Name  of  contractor :  H.  A.  Carpenter. 
Amount  and  character  of  work:  $30,457.19;  round  piling. 
Price  per  unit:  Unpeeletl  piling,  $0.31  per  linear  foot;  peeled  piling,  t*0.335 
per  linear  foot. 
Emergency  contract  dated :  June  21,  1920. 
Date  of  beginning:  June  20,  1920. 
Date  of  expiration :  October  1,  1920. 
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DAM    NO.  30. 

Name  of  contractor :  Western  Rivers  Co. 

Amount  and  character  of  work:  $13,()r>0;  stone  for  Dam  No.  39. 

Price  per  unit :  Large  stone,  f  to  1  cubic  yard,  at  $2.60  i>er  ton ;  small  stone, 
2  cubic  feet  to  spawls,  at  $2.60  per  ion;  demurrage  on  barges  not  unloaded 
within  three  days,  at  $10  per  day  for  each  barge. 

Date  of  approval :  November  6,  1919. 

Date  of  beginning :  November  22,  1919. 

Date  of  expiration:  November  15,  1919.     (With  reservations.) 

Per  cent  of  completion :  28  per  cent. 


INVESTIGATION  OF  SITES  FOR  LOCKS  AND  DAMS  N08.  34,  86,  AND  38. 

The  work  of  investigation  of  sites  at  these  locks  and  dams  has  been 
completed.  A  small  balance  of  $616.24  has  been  turned  back  and  no 
funds  remain  on  hand. 

APPROPRIATIONS. 

Dam  No.  34  on  July  27,  1916 $3,713.67 

Dam  No.  36  on  July  27,  1916 1.  200. 00 

Dam  No.  38  on  July  27,  1916 8,300.00 

8,213.67 
CONTINGENCIES. 

Work  was  continued  throughout  the  year  by  the  Ohio  River  Board 
designing  force  on  plans  for  locks  and  dams. 

APPROPRIATIONS. 

Mar.  4, 1913  (allotted  May  5,  1914) $2,  500.  00 

Mar.  4.  1913  (allotted  July  14,  1914) 10,000.00 

Mar.  4,  1913  (allotted  Feb.  25,  1915) 3.  500. 00 

Mar.  4,  1913  (allotted  Apr.  6,  1915) 10,000.00 

Mar.  4,  1915  (allotted  Apr.  13, 1915) 36, 000. 00 

July  27, 1916  (allotted  Apr.  20, 1917) 22, 000. 00 

Aug.  8,  1917  (allotted  Sept.  1,  1917) 26,000.00 

July  18. 1918  (allotted  Aug.  7,  1918) 27,000.  00 

Mar.  2,  1919  (allotted  Mar.  12,  1919) 35,000.00 

172, 000.  00 
Transferred  to  Dam  No.  27 40, 000.  00 

Net  total  appropriated  and  allotted 132,  QOO.  00 

Receipts  from  sales,  $3.25. 

FIR8T    CINCINNATI    DISTRICT,    CONSOLIDATED. 

Constructing  I..ock  and  Dam  No.  37 : 

June  13,  1902 $100,000.00 

Mar.  3,  1903 400,000.00 

Mar.  3,  1905 50,000.00 

Mar.  4,  1907 270,000.00 

May  27,  1908 100,000.00 

Mar.  4,  1909 230,000.00 

June  25,  1910 150,000.00 

July  25,  1912 : 

Lock  and  Dam  No.  31  (allotted  Aug.  17.  1912) 330,000.  00 
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Mar.  4,  1913: 

Lock  and  Dam  No.  35  (allotted  July  28,  1913) 219, 100.  00 

Lock  and  Dam  No.  39  (allotted  July  28,  1913) 150, OCX).  00 

Contingencies  (allotted  May  5  and  July  14,  1914,  and  Feb.  25 

and  Apr.  6,  1915) 26,000.00 

Aug.  1,  1914 : 

Lock  and  Dam  No.  31  (allotted  Aug  5,  1914) 137, 000. 00 

Lock  and  Dam  No.  35  (allotted  Aug.  5,  1914) 820, 000. 00 

Oct  2,  1914: 

Lock  and  Dam  No.  33  (allotted  Oct.  14,  1914) 1,140,000.00 

Lock  and  Dam  No.  39  (allotted  Oct.  14.  1914) 150,000.00 

Mar.  3,  1915 : 

Lock  and  Dam  No.  31  (allotted  Mar.  15,  1915) 270,000.00 

Lock  and  Dam  No.  35  (allotted  Mar.  15,  1915) 580.000.00 

Mar.  4, 1915: 

Lock  and  Dam  No.  31  (allotted  Apr.  13, 1915) 110, 000. 00 

Lock  and  Dam  No.  35  (allotted  Apr.  13, 1915) 95, 000.  00 

Lock  and  Dam  No.  39  (allotted  Apr.  13,  1915) 400, 000. 00 

Lock  and  Dam  No.  39  (allotted  June  8, 1916) 28, 000. 00 

Lock  and  Dam  No.  39  (allotted  June  24, 1916) 33, 000.  00 

Contingencies  (allotted  Apr.  13,  1915) 36,000.00 

July  27,  1916: 

Lock  and  Dam  No.  31  (allotted  Aug.  1,  1916,  and  Apr.  20  and 

June  26,  1917) 330, 100. 00 

Lock  and  Dam  No.  33  (allotted  Aug.  1, 1916) 70, 000.  00 

Lock  and  Dam  No.  35  (allotted  Aug.  1, 1916) 288, 000. 00 

Lock  and  Dam  No.  39  (allotted  Aug.  1, 1916) 492, 000. 00 

Investigation  of  sites : 

Lock  and  Dam  No.  34  (allotted  Sept.  1, 1916) 3. 713. 67 

Lock  and  Dam  No.  36  (allotted  Sept.  1,  1916) 1,200.00 

Lock  and  Dam  No.  38  (allotted  Sept.  1, 1916) 3, 300.  00 

Contingencies  (allotted  Apr.  20,  1917) 22.000.00 

Aug.  8, 1917 : 

Ix)ck  and  Dam  No.  31  (allotted  Sept.  1, 1917) 30, 000. 00 

Lock  and  Dam  No.  33  (allotted  Sept.  1,  1917) 250,000.00 

Lock  and  Dam  No.  35  (allotted  Sept.  1, 1917) 35. 000. 00 

Lack  and  Dam  No.  39  (allotted  Sept.  1, 1917) 590, 000. 00 

Contingencies  (allotted  Sept.  1, 1917) 26, 000. 00 

July  18, 1918:  .^  .^  ^ 

Lock  and  Dam  No.  34  (allotted  Aug.  7, 1918) 800, 000. 00 

Administration,  designing,  etc 27, 000. 00 

Mar.  2,  1919 :  ^«  .^  ^ 

Lock  and  Dam  No.  35  (allotted  Oct.  15, 1919) 68, 500. 00 

Lock  and  Dam  No.  36  (allotted  Mar.  12, 1919) 800. 000. 00 

Lock  and  Dam  No.  38  (allotted  Mar.  12,  1919) 500,000.00 

Contingencies  (allotted  Mar.  12,  1919) 35. 000. 00 

Total  appropriated  and  allotted 9, 695, 913. 67 

Transferred  from  other  districts — 

Dams  Nos.  7,  16,  and  17  to  No.  39 90. 000. 00 

Dam  No.  29  to  No.  35 39. 199. 22 

Dam  No.  29  to  No.  39 30, 072. 33 

9, 855, 185. 22 

Transferred  to  Emsworth  Dam— 

From  Dam  No.  34 $25,000.00 

From  Dam  No.  36 25, 000. 00 

From  Dam  No.  38 150,000.00 

Transferred  to  Dam  No.  27—  «a  aaa  aa 

From  Dam  No.  35 50, 000. 00 

From  contingencies 40,000.00  290  000  00 

Net  total  appropriated  and  allotted 9, 565, 185. 22 

Receipts  from  sales,  etc.,  $5,254.31. 
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LOCKS   AND   DAMS   NOS.   41,   43,   44.   45  AND   48,   AND   SrUVEYS.    OHIO 

RIVER. 


RFVORT    OF    VOL.    G.    M.    HOFFMAX,    ('0/i'/\S'    OF    FXGIXFFR.S. 


Louisville,  Kt.,  District. 


LOCK  AND  DAM   NO.   41. 
OPERATIONS   DURING   THE   FISCAL   YEAR. 


'During  the  year  work  on  the  various  items  necessary  to  place  the 
lock  in  operation  has  been  in  progress  as  follows : 

Removing  rock  ledge, — ^Work  of  removing  the  rock  ledge  below 
the  lock  was  continued  by  hired  labor  and  Government  plant.  The 
removal  of  this  rock  has  proved  exceptionally  difficult,  due  to  the 
frequent  changes  in  river  stages,  the  strong  current,  and  heavy  de- 
posits of  mud  which  occur  over  a  portion  of  the  ledge  after"  each 
high- water  stage.  There  remains  approximately  9,300  yards  to  be 
removed,  of  which  3,000  yards  have  been  blasted. 

Upper  and  lower  mitering  lock  gates, — ^The  contractor  for  this 
work  has  delivered  and  erected  the  upper  gate;  the  lower  gate  was 
delivered  last  fall  but  has  not  been  erected,  due  to  almost  continuous 
high- water  stages  since  October  15, 1919. 

machinery  for  power  house, — All  the  machinery  for  the  power 
house,  including  the  oil  accumulators,  two  oil  motor-driven  pumps, 
motor  generator  set,  and  switchboard,  have  been  delivered  and  in- 
stalled. The  transmission  line  from  the  Louisville  Kailway  Co.'s 
plant  is  being  installed. 

Gate  and  valve  operating  machinery, — ^The  oil  jacks  for  operating 
the  upper  lock  gates  and  the  jacks  for  operating  the  upper  Stoney 
gate  valves  were  installed. 

Stoney  gatehouses  and  piping, — The  two  Stoney  gatehouses  en- 
compassing the  upper  Stoney  gate  wells  have  been  constructed  of  con- 
crete.   All  oil  and  water  lines  have  been  laid  and  tested. 

Remaining  work  to  he  done, — There  remains  the  completion  of  the 
removal  of  rock  ledge  below  the  lock,  the  erection  of  the  lower  miter- 
i^g  gates,  the  installation  of  the  oil  jacks  for  operating  the  lower 
Stoney  gate  valves  and  the  lower  gate  operating  machinery,  and 
completion  of  the  transmission  line. 

There  was  expended  during  the  fiscal  year  from  the  regular  funds 
$110,020.96  and  from  funds  for  modifications  and  readjustments  of 
contracts,  for  increased  compensation  to  Independent  Bridge  Co., 
$73,008.59,  a  total  of  $183,030.70.  all  of  which  was  for  new  work. 
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Of  tliis  amount  $1()(),571.83  was  expended  for  the  construction  of 
the  new  lock  and  $22,458.87  for  rock  excavation.  The  receipts  from 
sales,  etc.,  amount  to  $2,014.78;  reimbursable  items  settled  $6,585 
and  refundment  from  overpayment  $1.15. 

COirXRACTS  IN  FORCE. 

Niuue  of  con  tractor :  Iiideiiendeiit  Bridpre  Co. 

Amount  and  character  of  work:  $116,593.95;  upper  and  lower  niiterin;;  lock 
Kates  of  two  leaves  each  for  Ixxk  No.  41,  Ohio  River. 

Prices  i)er  unit:  Structural  fteel,  7.8  cents  per  pound;  cast  steel,  11.5  cents 
l)er  imund ;  nickel  steel,  IVi  cens  iier  ]M>un<I ;  forjjetl  st€*el,  14  cents  i»er  i>«>und  : 
steel,  11.5  c<?nts  i)er  iHMind;  ca^t  Iron,  15  <vnts  iH»r  |iound :  phosphor  hronze.  S5 
cents  i)er  pound :  babbitt,  11.5  c?nts  i)er  i)ound ;  lead,  15  cents  iier  |K)und :  white 
oak,  $100  per  1.000  feet  h.  m.;  .-ellow  pine,  $100  per  1,000  feet  b.  m. 

Date  of  approval :  December  I,  1916. 

Date  of  bejfinning  work :  .January  4,  1917. 

Date  of  expiration:  .Tune  1,  191S.     (Time  limit  waive<l.) 

SIPPLEMKXTAL    .KURKKMKNTS. 

Provides  for  partial  payment,  $21,000. 

Date  of  agreement :  Ndvember  15,  1918. 

Date  of  approval :  December  23,  1918. 

Provides  for  partial  payment,  $125,000. 

Date  of  agreement:  May  8,  1J»10. 

Date  of  approval :  June  5.  1919. 

Provides  for  modiiicatlon  an  1  adjustment  on  ac*<'ount  of  conditions  arisinir 
4 nit  of  the  war. 

Kstimated  amount:  $96,000. 

Prices  per  unit :  For  fabricati')n  of  metal  work,  $0.0593  per  iK)und  on  approxi- 
mately 92  per  cent  work  i)erfo-med  after  July  18,  1918.  Increased  cost  after 
July  18.  1918:  (1)  Transiwirtation  to  lock  site;  (2)  erection  and  field  work  at 
liK'k  site. 

Percentage  of  completion  at  end  of  iiscal  year:  70  iier  cent.  The  upper  gate 
being  installed  and  all  material  on  hand  for  installation  of  the  lower  gi\X<\ 
which  will  begin  as  soon  as  river  conditions  i^ermlt. 

Name  of  contractor:  J.  &  J.  It.  Milholland  (5o. 

Amount  and  character  of  work:  $6,941  ;  oil  accumulatoi-s. 

Date  of  approval :  June  16,  1819. 

Date  of  beginning  work :  July  20,  1919. 

Date  of  expiration  :  August  1,  1919. 

Percentage  of  completion  at  eul  of  fiscal  year:  100  i)er  cent. 

.NPPHOPHIATIOXS. 

For  previous  projo<'t_     _ ...      .  .    .$5,359,203.17 

For  existing  |>roject  (L<K-k  No.   H.  Ohio  River)  : 

.Tune  25.  1910  (anotte<l  .Junr  22,  1910) $50, 000.  (K) 

Feb.  27,  J 911  (allotted  Apr.  7,  1911).     .      .  .     350,000.00 

.July  25,  1912  (allotted  Aus,'   17,  1912) 670, 000.  (H) 

Aug.  24,  1912  (allotted  Oct.  4,  1912) _.    , 570,000.00 

June  23,  1913  (allottnl  .Tul.^   14,  1913) 200,000.00 

Aug.  1,  1914  (allotted  Aug.  i,  1914) 725,000.00 

Mar.  3,  1915  (allotted  Mar.  15.  1915) 2a5,000.00 

Mar.  4,  1915  (allotted  Apr.  13,  1915) 75,000.00 

July  27,  1916  (alU»tte<l  Aug.  1,  1916) 350,000.00 

Allotted  Dec.  4.  1916 100,000.00 

Allotted  Dec.  18,  1916 15,000.00 

Allotted  Feb.  27,  1917 25,000.00 

Aug.  8,  1917  (allotted  Sept.  1,  1917) 100.000.00 

July  18,  1918  (allotted  Sept.  9,  1919) 96,000.00 

3,531,(X)0.00 


8,890,203.17 

Digitized  by  VjOOQIC 


•  RIVERS  AND  HARBORS — OHIO  RIVER,  LOCKS  AND  DAMS.       2661 

Transft-ri'wl  r«  Dam  So.  14 $1(K),  (HK).  (M» 

Tnui8ferre<l  to  Dam  No.  15 150,000.00 

Transferred  to  Dam  No.  29 50,000.00 

Transferred  to  Dam  No.  43 205.000.00 

Transferred  to  surveys 50,000.00 

Net  total  apiiropriateil  ami  all(»tte<l  f(»r  Dnm  No.  41_-_  _..       .$555,(KH/. 00 

Net  total  appropriatetl  and  allotteil 8, 335, 2aS.  17 

Keceipts   from    sales,   etc.,    $7,995.20. 


LOCK  AND  DAM    NO.   43. 
OPERATION S   DURING   THE   FISCAL   YEAR. 

This  work  is  being  carried  on  by  hired  labor  and  Government 
plant.  The  principal  work  during  the  year  consisted  of  completing 
the  placing  of  concrete  for  bear-trap  weir,  building  upper  guide 
wall,  building  power  house  and  sewers,  placing  some  paving  on 
esplanade,  and  loadingand  transferring  cottages,  material,  and  plant 
to  Dam  No.  44,  Ohio  Kiver.  In  the  Bebout  weir  and  bear-trap  cof- 
ferdam the  installation  of  Bebout  wickets,  piers  for  bear-trap  weir, 
and  the  fixed  weir  was  completed  and  the  cofferdam  was  85  per  cent 
removed.  The  bear- trap  Poiree  dam  is  placed,  ready  for  the  con- 
tractor to  install  the  leaves.  In  the  upper  guide- waif  cofferdam  the 
wall  was  brought  up  to  such  an  elevation  that  the  cofferdam  was  no 
longer  necessary,  and  it  was  i-emoved.  The  power  house  is  98  per 
CQjnt  completed  and  installation  of  piping  and  machinery  is  95  per 
cent  completed.  The  esplanade  paving  is  50  j^er  cent  completed.  The 
gate  and  valve-operating  machinery  have  been  delivered  and  valve- 
operating  machinery  is  25  per  cent  installed.  The  lock  gates  are  97 
per  cent  erected.  The  material  for  the  bear-trap  leaves  has  been  de- 
livered on  site.  Ten  Chanoine  pass  wickets  were  installed.  The  fol- 
lowing tabular  statement  shows  the  principal  items  and  quantities  of 
work  actually  done  during  the  year: 

Cofferdam,  10-foot -_ Hnear  feet__  1,0(M) 

Excavation cubic  yards--  5,  84ji 

FlU do 12,533 

Riprap do 3,191 

Round  piles linear  feet--  6,570 

Slieet  piles,  wood feet,  b.  m—  102,000 

Oak  timber do 2.002 

Concrete : 

Plain cubic  yards—  4, 4OT. 

Paving do 883 

Structural  steel lKnni(ls__  14, 201 

Reinforclngs . do 10, 46.^» 

Iron  castings do 4,  22,5 

Steel   castings do n,  892 

Forgings do 9,508 

Bolts  and  rcnls . do 3, 12S 

Pipe: 

6-Inch linear  feet__  30 

4-incli do 531 

Sewers,  excavation cubic  yards__  275 

Power  liouse number--  I 

Maneuver  boat <*> 

»  A  contract  for  maneuver  boat  was  entered  into  Novembei   6,  1919,  and  la  now  about 
70  per  cent  completed. 
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WORK    REMAINING    TO    BK    DONE. 

Construction  of  a  portion  of  upper  guide  wall  above  low  water; 
construction  of  remainder  of  esplanade  paving;  complete  power 
house;  complete  erection  of  lock  gates;  install  bear-trap  leaves  and 
valve  and  gate-operating  machinery;  install  water-power  plant  ma- 
chinery; install  215  pass  wickets. 

The  amount  expended  during  the  year  was  $266,387.20,  all  of  which 
was  for  new  work.  The  receipts  from  sales,  etc.,  amount  to  $4,331.81 ; 
and  reimbursable  items  settled,  $5.33;  and  refundments  from  over- 
payments, $64.83. 

CONTRACTS  IN  FORCE. 

Naiue  of  contractor :  Independent  Bridge  CJo. 

Amount  and  character  of  work :  $64,700  complete.  Two  mitering  lock  gates 
of  two  leaves  each. 

r>ate  of  approval :  November  7,  1917. 
Pate  of  beginning  work :  December  12,  1917. 

Date  of  expiration :  Delivery  Augu.st  15,  1918.     (Time  limit  waved.) 
Erection:  Seventy-five  fair  working-days  after  September  1,  1918,  unless  de- 
'layed  by  United  States. 

SUPPLEMENTAL  AGRBKMENTS. 

Provides  for  a  partial  payment,  $10,000. 

Date  of  agreement:  November  15,  1918. 

Date  of  approval:  December  31,  1918. 

Provides  for  a  partial   payment,  $15,000. 

Date  of  agreement:  May  8,  1919. 

I  )ate  of  approval :  June  5,  1919. 

Provides  for  a  partial  payment,  $31,350. 

Date  of  agreement:  April  20,  1920. 

Date  of  approval :  May  3,  1920. 

Percentage  of  completion  at  end  of  fiscal  year:  98  per  cent. 

Name  of  contractor:  Penn  Bridge  Co. 

Amount  and  character  of  work :  $33,566  complete ;  bear-trap  leaves  for  Dam 
No.  43,  Ohio  River. 

Date  of  approval:  May  23,  1918. 

Date  of  beginning  work :  June  27,  1918. 

Date  of  expiration  :  45  fair  working  days  after  August  15,  1919.  (Time  limit 
waived.) 

Percentage  of  completion  at  end  of  fiscal  year :  50  per  cent.  All  material  has 
been  delivered  at  site ;  contractor  is  ready  to  begin  work  of  installation  as  soon 
as  river  conditions  permit 

Name  of  contractor :  J.  &  J.  B.  MllhoUand  Co. 

Amount  and  character  of  work :  $18,200 ;  gate-operating  machinery. 

Date  of  approval:  June  16,  1919. 

Date  of  beginning  work:  July  20,  1919. 

Date  of  expiration:  Sept.  1,  1919.     (Time  limit  waived.) 

Percentage  of  completion  at  end  of  fiscal  year :  100  per  cent. 

Name  of  contractor:  Chas.  Hegewald  Co. 

Amount  and  character  of  work :  $5,999 ;  valve-oi^e rating  machinery. 
Date  of  approval:  June  18,  1919. 
Date  of  beginning  work:  July  24,  1919. 
'    Date  of  expiration:  September  1,  1919.     (Time  limit  waived.) 
Percentage  of  completion  at  end  of  fiscal  year :  100  per  cent. 

Name  of  contractor :  Howard  Shipyard  &  Dock  Co. 

Amount  and  character  of  work:  $24,960;   constructing  maneuver  boat  for 
Dam  No.  43,  Ohio  River. 
Date  of  approval :   November  13,  1919. 
Date  of  beginning  work :  November  28,  1919. 

Date  of  expiration :  May  16,  1920.     (Time  limit  waived  by  implication.) 
l*er(!entage  of  completion  at  end  of  fiscal  year:  70  per  cent. 
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APPROPRIATIONa. 

July  2.'),  1912  (allotted  \w^.  17,  1912)  __         .i;r,r><),  000 

July  25,  1912  (allotted  Au^.  19,  1914)-. ..  ..     ._  20."), 000 

Mar.  4,  1913  (allotted  June  12,  1913) .  :50,000 

Oct.  2,  1914  (allotted  Oct,  14,  1914) ^ 100,000 

Mar.  4,  1915  (allotted  Apr.  13,  1915) 4(57,  (HKI 

July  27,  1916  (allotted  Aug.  1,  1916) 490,000 

Aus.  8,  1917  (allott<Hl  Sept.  1,  1917) .  440,000 

Mar.  2,  1919  (allotted  Mar.  12.  1919) 175,000 

July  18,  1918  (allotted  Mar.  23.  1920) 66,500 

Net  total  ai»proi)riated  and  allotted.    .  2,523,500 

UiHiMpts  from  >5al(S,  eU*.,  .'^l(i,248.5)6. 


LOCK  AND  ABUTMENT  NO.  44. 
OPKUATIONS  DrUINC;  THK  FIS<?AL  YKAK. 

The  work  is  being  done  by  hired  labor  with  Government  plant, 
which  was  transferred  from  Dam  No.  43.  Operations  at  the  site 
during  thfe  past  fiscal  year  consisted  in  constructing  temporary 
buildings  for  camp  quarters,  office,  power  house,  etc.,  and  360  feet  of 
the  upper  arm  of  the  cofferdam  which  will  inclose  the  lock  walls  and 
lower  guide  wall.  Excavation  for  two  permanent  houses  for  lock 
operating  force  was  begun  and  partly  completed.  Floating  plant 
transferred  from  Dam  No.  43  arrived  at  the  site  on  October  31. 1919. 
Preparations  were  made  for  constructing  cofferdam,  and  360  leet  of 
the  upper  arm  of  the  lock  coflter  had  been  completed  when  con- 
struction was  stopped  on  November  26  by  high  water.  During 
the  .winter  about  60  feet  of  this  cofferdam  was  destroyed  by  high 
water.  On  June  16,  1920,  the  construction  of  cofferdam  was  re- 
sumed, and  after  50  feet  had  been  placed  and  filled  the  work  was 
stopped  by  high  water  on  June  23  and  was  not  resumed  again  be- 
fore the  end  of  the  fiscal  year.  The  erection  of  camp  buildings  was 
begun  on  November  1,  1919,  and  continued  throughout  the  year. 
The  completed  camp  will  accommodate  200  men  and  at  the 
end  of  the  fiscal  year  was  about  90  per  cent  complete.  It  con- 
sists of  2  bunk  houses,  27  cottages,  office,  mess  hall,  power 
house,  storehouse,  cement  storage  shed,  sawmill  shed,  latrines, 
bath,  etc.  Fifteen  of  the  cottages  were  moved  by  barge  from  Dam 
No.  43.  The  installation  of  the  sewer,  water,  and  lighting  systems 
was  approximately  75  per  cent  complete  at  the  end  of  the  year. 
Camp  construction  was  delayed  by  bad  weather  and  shortage  of 
labor  and  materials.  On  June  7  the  excavation  for  basements  of 
two  permanent  houses  for  lock  operating  force  was  begun,  and  con- 
tinued to  end  of  the  year.  Material  excavated  is  hard  clay  and  was 
used  for  grading  around  the  houses. 

Contracts  have  been  entered  into  for  furnishing  and  delivering 
cement  and  steel  slieet  piling  for  the  lock.  Specifications  have  been 
approved  and  bids  asked,  to  be  opened  early  in  the  fiscal  year  1921, 
for  the  fixed  metal  work  for  the  lock. 

The  amount  expended  (hiring  the  fiscal  year  was  $107,007.37,  all 
of  which  was  for  new  work. 
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CX>NTRACT8  IN  FORCK. 

NaiiM?  of  contrac'tiir :  Liickawiiuim  Steel  C(». 

Amount  nnd  character  of  work :  $74,008.20 ;  steel  sheet  pilinjs  for  Ix)ck  and 
Dam  No.  44.  Olilo  River. 
Date  of  approval :  May  13,  1920. 
Date  flxetl  for  connnencenient :  June  28,  1920. 
Date  of  expiration:  September  21,  1920. 
Percentajje  of  completion  at  enO  of  fiscal  year:  20  i>er  cent. 

Name  of  ccm tractor:  Kosmos  Portland  Cement  Co.,  Inc. 

Amount  and  chanicter  of  work:  $56,2r>0;  cement  for  seasiai's  work  at  Dam 
No.  44,  Ohio  River. 

Date  of  approval:  May  17.  1920. 

Date  of  connnencenient:  .June  21,  1920. 

Date  of  expiration:  Deiember  31,  1920. 

Percentage  of  completion  at  end  of  fiscal  year:  None. 

Cement  will  be  ordered  as  nee<led  during  working  season. 

APPROPRIATIONS. 

Mar.  2,  1919  (allotted  Mar.  12,  1919) ;it500,(MK) 

Mar.  2,  Hvio  ({ilhKtiMl  Autf.  20.  1920) 30,500 

,Tune  5.   U»20   (nllotted  Aug.  20,  1920)_._      .    200,000 


730,  noo 


LO(^K  AND  DAM  NO.  45. 
OPERATIONS  lU'RlNO  THE  FISCAL  YEAR. 

The  siibproject  for  this  work  contemplated  construction  under 
contract,  but  three  canvasses  for  bids  during  the  year  produced  no 
formal  proi)osals.  It  was  then  decided  to  carry  on  the  work  by 
Government  plant  and  hired  labor  forces.  The  acquiring  and  as- 
sembly of  necessary  plant  and  j^ersonnel  w^as  undertaken.  Lumber 
and  iron  for  the  lock  coffer  was  purchased  and  deliveries  of  this 
material  had  begun  at  the  close  of  the  fiscal  year.  Additional  borings 
to  rock  under  the  lock  site  were  taken.  A  small  force  of  laborers 
was  employed  in  unloading  lumber  and  clearing  the  site.  Deed  cover- 
ing the  purchase  of  additional  land  at  the  site  agi-eed  to  in  settle- 
ment of  comdemnation  proceedings  was  executed  and  forwarded  to 
the  Department  of  Justice,  but  at  end  of  year  had  not  been  returned 
approved.  The  amount  expended  during  the  fiscal  year  was  $9,955.77, 
all  of  which  was  for  new  work. 

(•OXTRArrS  IN  FORf^E. 

None. 

APPROPRIATIONS. 

July    S,  1918  (nllottwl  Au;r.  7,  imS) .<SOOJ)00 

Trau  ferred  to  Eins\^orth  Dam,  Ohio  Uivor .1^106,000 

Tran  foired  to  Dam  No.  28,  Ohio  Ulver 31,000 

Tran  ferred  to  Dam  No.  20.  Ohio  River 42,300 

Tran  ferred  to  Dam  No.  30,  Ohio  lliver 45,  (KM) 

Tran  ferre<l  to  Dam  No.  32,  Ohio  Klver 45,  000 

Tran  ferred  to  Dam  No.  43,  Ohio  Uiver m,  500 

335,800 

Net   total   apja-opriated  and   allotted 464,200 
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LOCK  AND  DAM  NO.  48. 


OPERATIONK   Dl'RlNG   THE   FISCAL   YEAR. 


The  construction  of  this  lock  and  dam  is  being  carried  on  under 
i'ontract  made  with  the  Ohio  River  Contract  Co.  and  a  supplemental 
contract  with  the  receiver  of  that  company,  which  latter  sublet  the 
work  to  the  Mac  Arthur-Hanger  Co.  This  company  has  continued 
the  pi-osecution  of  the  work  throughout  the  year.  During  the  fiscal 
year  the  permanent  work  in  the  Chanoine  weir,  including  placing  of 
wickets,  was  completed,  also  Pier  2,  and  the  cofferdam  removed.  The 
cofferdam  for  the  Bebout  weir,  Pier  3,  and  a  portion  of  the  fixed 
w^eir  was  completed,  and  all  i)ermanent  work  finished,  except  the 
placing  of  wickets  in  the  Bebout  weir,  and  the  upper  lifts  of  con- 
crete in  the  pier  and  portion  of  the  fixed  weir.  An  exceptionally 
early  high  water  season  stopped  all  work  on  October  15,  and  when 
work  was  resumed  in  June,  it  was  found  necessary  to  start  reconstruc- 
tion of  the  cofferdam.  This  work  was  interrupted,  and  destroyed  by 
a  rise  in  the  latter  part  of  June,  so  that  the  working  season  of  1920 
has  not  yet  begun.  In  addition  to  the  work  of  the  contract  for  the 
lock,  plans  and  specifications  were  prepared  for  the  land  power- 
house. Bids  were  received  for  this  work  but  were  rejected  as  being 
excessive,  and  preparations  are  being  ma  je  for  doing  this  work  by 
hired  labor.  A  deep  well  was  drilled  under  the  site  of  the  permanent 
powerhouse  by  the  F.  Grote  Manufacturing  Co.  of  Evansville,  under 
informal  agreement.  Preparations  for  tlie  installation  of  the  lock 
gates  were  made  by  excavating  the  deposit  from  the  gate  recesses 
and  lock  chamber  by  the  U.  S.  dredge  Shipping  port. 

The  following  statement  shows  the  items  of  work  accomplished 
during  the  fiscal  year:  all  this  work  was  done  by  the  general  con- 
tractor : 


Item. 


nosignslioii. 


>  I 

I  '  53.35  per 

Costal     1  oentad- 

Oiiantity.  '    oontrart    t  ditional 

price.      I  compen- 

I  satioii. 


Linear  fwt . . 

....do 

....do 

Cubic  yard.s. 
— do 


i'offerdam: 

20-foot,  50  per  c«m 

20-foot,  35  per  cent 

20-foot,  15  per  cent 

Common  excavation 

Fill 

Riprap: 

Storln* j do 

Placed- do 

Round  piles Linear  feet . . 

Common  timber 1  Feet.  b.  m . . 

Deck  timber : i do 

Concrete I  Cubic  yard?. 

Structural  steel,  placed I  loundi* 

Steel  sheet  pllea,  placed do 

Reinforcing  rods,  placed do 

Bolts,  etc.,  placed do 

9teel  castings,  placed do 


1,.')19 
1.388 

i;a88 

24,593 
(121 

12,'»95 

8,ii23 

15,420 

2»»,ti6r. 

1H2,000 

2,'.r74 

I5,2fil 

724,884 

040 

24. 04:^ 

9,1160 


S20.582.dO 

1?;  003. 00 

7,287.00 

18,444.75 

248.40 

18,103.00  , 
17,898.30 
7.710.00  ; 
15.279.90  i 
9,720.00  ; 
1.5,918.00 

427.31  I 

14, 497.  (W  1 

2r>.49  1 

098.40 

398.40  I 


$14,181.76 

9.071.10 

3,887.02 

9, 840. 27 

132. 52 

9,7ai.97 

9,548.74 

4,113.29 

8,151.8(> 

.5,185.62 

8, 492. 25 

227.97 

7,734.51 

14.13 

372.60 

212. 55 


Totals 1 1,201.;:81  I  170,333.19;    90,872.70 


Totiil  co.n. 


$40,764.2(i 

20,074.10 

11. 174. 02 

28,285.02 

380. 92 

27,898.97 
27,447.04 
11,823.29 
23,431.82 
14,905.02 
24,410.25 

055.28 

22,232.19 

40.62 

1.071.00 

010.95 

2(il.205.95 


The  amount  expended  from  the  regulir  funds  was  $184,655.71; 
from  funds  for  modifications  and  readjustments  of  contracts,  for 
increased  compensation  to  the  Ohio  Rivei  Contract  Co.,  $157,338.65, 
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all  of  whioli  was  f 
$9;  reimbursable 
payment,  10  cents. 


all  of  whieli  was  for  new  work.    The  receipts  from  sales  amount  to 
$9;  reinibursable  items  settled  $6.78;  and  refundment  from  over- 


CONTRACTS  IN  FORCE. 

XMine  of  contniciur;  Tho  Ohio  River  Contract  Co. 

Character,  quantities,  and  unit  pricen  of  irork. 
CofFenlaiu : 

2()-foot,  7,1(X)  lluenr  feet $35.00 

10-foot,  3,00()  linear  feet 15.00 

Common  excavation,  100,953  cubic*  yards .75 

Fill,  09,617  cubic  yards .40 

Riprap,  82,S09  cubic  yards 3.50 

Stone  paving,  180  cubic  yards 7.00 

Round  piles,  74,790  linear  feet .75 

Round  piles,  206,830  linear  feet .50 

Sheet  piles,  1.285,074  feet  b.  ni 80.00 

Common  timber  1,248,937  feet  b.  m 60.00 

Deck  tinTt)er,  483,774  feet  b.  m 60.00 

Oak  timber,  27,335  feet  b.  m 80.00 

Reinforced  concrete,  183  cubic  yards 12.00 

Concrete,  60,718  cubic  yards 7.00 

(Concrete  paving,  1,380  cubic  yards ^.-  8.00 

Structural  steel,  589,818  i)ounds .07 

Steel  sheet  piles  4,454,600  pounds .05 

Reinforcinj?  rods.  95,755  pounds .07 

Forjrinss,  724,4(>4  pounds .07 

Bolls,  etc.,  ir)8,821  pounds .07 

Iron  caslln;rs,  321,097  pounds .07 

Steel  ca.stinjis,  140.389  pounds .07 

Bronze,  38  pounds , 1.00 

IMpe : 

5-inch.  2S0  linejir  feet -_- 2.50 

4-inch,  110. linear  feet 2.50 

3-inch.  575  linear  feet 2.00 

2Hm'h,  190  linear  feet 1.50 

2-inch.  575  linear  leet 1.50 

Tile  drain,  8r>0  linear  feet .75 

Kxtra  labor,  under  paragraph  21  of  speci flea t ions : 

T'nskilled per  hour- _  .25 

Skilled.     do .50 

l>ate  of  aiMHoval  of  contract:  November  2,  1911. 

Date  of  be^rinning  of  work:  December  11,  1911. 

Date  of  comi)letion  of  contract:  November  11,  1919. 

Supi)lemental  agreements  modifying  the  foregoing  (fontraci  hav(»  been  enteretl 
into  as  follows: 

Deliverv  of  metal  parts— Dated  Fei)ruary  17,  1912:  ai»i>rove<l  l)y  Chief  of 
KngineiM-s  March  8,  1912:  ai)proved  by  Secretary  of  War  March  11,  1912. 

(Vment  specitications— DattHl  July  18,  1912,;  api)roved  by  Chief  of  Engineers 
Julv  31,  1912:  ai)provcd  by  Secretary  of  War  August  2,  1912. 

Steel  piling,  riprap,  etc.— Dated  April  15,  1913;  approved  by  (Muef  of  Engi- 
neers April  24.  1913;  approved  by  Seirretary  of  War  April  20,  1913. 

Hoises,  props,  service-bridge  trestles,  I'oiree  trestles,  and  setting  wickets.— 
Date<l  October  17,  1913;  api»roved  by  Chief  of  Engineers  October  28,  1913; 
ajyproved  l)y  SecrtMary  of  War  October  30,  1913. 

Steel  sheet  piling  under  the  dam.  Increasing  thickness  of  loj-k  lh»or.  and  num- 
ber of  rcmnd  piles.— Dated  March  3,  1914;  api>r.oved  by  Chief  of  Engin(»ers 
March  17.  1914;  approved  by  Secretary  of  War  March  18.  1914. 

Siihsritiitlniic  3(»4  feet  of  Bebout  weir  for  Chunoine  weir;  irqn  and  steel  parts 
and  wickets  f(»r  Bebout  weir  to  be  furnished  by  tlie  Government;  extending  time 
limit  two  vears.  -Agreinnent  with  Charles  B.  Enlow,  receiver  of  the  Ohio  River 
(!ontract  To.,  dated  April  27.  1917;  approved  by  Chief  of  Engineers  May  11, 
1917:  approved  by  Secretary  of  War  May  12,  1917. 
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Supplemental  agreement  dated  July  31,  1919,  approved  by  the  Chief  of 
Kn^rineers,  provides  for  Increase  In  payment  on  account  of  conditions  arising 
out  of  the  war  53.35  per  cent  on  all  work  done  after  July  IS,  1918. 

Estimated  total  of  contract  as  modified :  $2,353,000. 

Percentage  of  completion  at  end  of  ttscal  year:  88. 

Name  of  contractor :  Independent  Bridge  Co. 

Amount  and  character  of  work :  |72,800,  Lot  2,  rolling  gates  for  Lock  No.  48, 
Ohio  River. 

Date  of  approval :  March  11,  1918. 

Date  of  beginning  work :  April  19,  1918. 

Date  of  expiration:  60  fair  working  days  after  August  15,  1919.  (Time 
limit  waived.) 

Percentage  of  completion  at  end  of  fiscal  year :  45. 


APPROPRIATIONS. 

June  25,  1910  (allotted  June  22,  1910) $50,000 

Feb.  27,  1911  (allotted  Apr.  7,  1911) 435,000 

Mar.  4,  1913  (allotted  June  9,  1913) 30,000 

June  23,  1913  (allotted  July  14,  1913) • 116,000 

Aug.  1,  1914  (allotted  Aug.  5,  1914) 430,000 

Mar.  3,  1915  (allotted  Mar.  15,  1915) 354.000 

Mar.  4,  1915  (allotted  Apr.  13.  1915) .589,000 

July  27,  1916  (allotted  Aug.  1,  1916) 1 406,000 

July  18, 1918  (allotted  Aug.  22,  1919) 330,000 

June  5,  1920  (allotted  Aug.  20,  1920) 150,000 

2,890,000 

Transferred  to  Dam  No.  41 25,000 

Net  total  appropriated  and  allotted '_ 2,865,000 

Receipts  from  sales,  etc.,  $5,1(J2.95. 


OPERATIONS   DURING   THE   FISCAL  YIEAB. 


No  work  was  in  progress  other  than  the  minor  office  work  con- 
nected with  records,  issue  and  sale  of  charts,  etc.  The  receipts  from 
sales  during  the  year  amount  to  $159. 


COXTI^ACTS   IN  Ft)l?CE. 

Xone. 


AFPROPniATIONS. 
SURVEYS,  PURCHASE  OF  SITES,  ETC. 

June  25,  1910  (allotted  June  22,  1910) $150,000.00 

Feb.  27,  1911  (allotted  Apr.  7,  1911) 30,000.00 

Feb.  27,  1911  (allotted  Dec.  29,  1911) 25,000.00 

Feb.  27,  1911  (aUotted  Apr.  19,  1912) 25,000.  00* 

July  25,  1912  (allotted  Aug.  17,  1912) 248,212.00 

July  25,  1912  (allotted  Apr.  21,  1915) 1,  788. 00 

Oct.  2,  1914  (allotted  Oct.  14,  1914) 46,000.00 

Mar.  4,  1915  (allotted  Apr.  13,  1915) 53,000.00 

579, 000.  00 

Withdrawn  for  allotment  elsewhere 5,707.55 

Net  total  appropriated  and  al!otto<l 573,292.  4r) 

Receipts  from  sales,  etc.,  $982.7.*). 
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CONSOLIDATED    LIST    OF    APPROPRIATIONS    FOR    LOCKS   AND    DAMS    IN    THE 

I»UI8VIUJ^.  DISTRICT. 

For  previous  projects $5, 359, 2aS.  17 

For  existing  project : 

June  25,  1910— 

I^ock  No.  41  (allottetl  June  22.  1910) i50,000.00 

Ix)ck  and  Dam  No.  48  (allotted  June  22,  1910) 50,000.00 

Surveys,  etc.  (allotted  June  22.  1910) 150,000.00 

Feb.  27,  1  Oil- 
Lock  No.  41  (allotted  Apr.  7,  1911 ) 350,000.00 

Lock  and  Daiu  No.  48  (allotted  Apr.  7,  1911) 435,000.00 

Surveys,  etc.  (allotted  Apr.  7.  1911) 30,000.00 

Surveys,  etc.   (allotted  Dec.  29,  1911) 25,000.00 

Surveys,  etc.  (allotte<l  Apr.  19,  1912) 25,000.00 

July  25,  1912— 

Ixxrk  No.  21  (allotte<l  Aug.  17,  1912) 670,000.00 

I.ock  and  Dam  No.  43  (allotted  Aug.  17,  1912) 550,000.00 

Lock  and  Dam  No.  43  (allotted  Aug.  19,  1914) 205,000.00 

Surveys,  etc.   (allotte<i  Aug.  17,  1912) 248,212.00 

Surveys,  etc.   (allotted  Apr.  21,  1915) 1,788.00 

Aug.  24,  1912,  I^Kk  No.  41   (allotte<l  Oct.  4,  1912) 570,000.00 

Mar.  4,  1913— 

Lock  and  Dam  No.  43  (allotted  June  12,  1913) 30,000.00 

I^-k  and  Dam  No.  48  (t^llotted  June  9,  1913) 30,000.00 

June  23,  1913— 

I^)ck  No.  41  (allotted  July  14,  1913) 200,000.00 

Ijovk  and  Dam  No.  48  (allotted  July  14,  1913) 116,000.00 

Aug.  1,  1914— 

l/ock  No.  41  (allotte<l  Aug.  5,  1914) 725,000.00 

lA)Qk  and  Dam  No.  48  (allotteil  Aug.  5,  1914) 430,000.00 

Oct.  2,  1914— 

IxKk  and  Dam  No.  414  (allotted  Oct.  14,  1914) 100,000.00 

Surveys,  etc  (allotted  Oct.  14,  1914) 445,000.00 

Mar.  3,  1915— 

Lock  No.  41  (allotted  Mar.  15,  1915) 205,000.00 

Lock  and  Dam  No.  48  (allotted  Mar.  15,  1915) 354,(X)0.00 

Mar.  4,  1915— 

I^>ck  No.  41  (allotted  Apr.  13,  1915) 75,000.00 

I^ock  and  Dam  No.  43  (allotted  Apr.  13.  1915).     467,000.00 

I^)ck  and  Dam  No.  48  (allottwl  Apr,  13,  1915) 580,  000.  (K> 

Surveys,  etc.  (allotted  Apr.  13,  1915) .  _    53,000.00 

July  27,  1916— 

Lock  No.  41    (allottwl  Aug.  1,  1916) 350,000.00 

Lock  and  Dam  No.  43  (allotted  Aug.  1,  1916) 490,000.00 

I^ck  and  Dam  No.  48  (allotted  Aug.  1,  1916) 406,000.00 

Liwk  No.  41  (allotted  Dec.  4,  1916) 100,000. 00 

Lock  No.  41   (allotteil  Dec.  18,  1916) 15,000.00 

Ix)ck  No.  41   (allotted  Feb.  27,  1917)    25,000.00 

Aug.  8,  ion- 
Dam  No.  41   (allotted  Sept.  1,  1917) 100,000.00 

Dam  No.  43  (allotted  Sept.  1,  1917) 440,000.00 

July  18,  1918,  Dam  No.  45  (allotted  Aug.  7,  1918) 800.000.00 

Mar.  2.  1919— 

I^ck  and  Dam  No.  43  (allotted  Mar.  12,  1919) 175.000.00 

Ix)ck  and  abutment  No.  44  (allotted  Mar.  12.  1919) 500,000.00 

July  18,  1918,  I^ck  and  Dam  No.  43  (allotted  Mar.  13,  1920)_  66, 500. 00 

Mar.  2,  1919,  Lock  and  Dam  No.  44  (allotted  Aug.  20,  1920) _  30,  500.00 

June  5,  1920— 

Ix)ck  and  Dam  No.  44  («illotted  Aug.  20,  1920) 200.000.00 

Ix)ck  and  Dam  No.  48  (allotted  Aug.  20,  1920) 150,000.00 

Total  appropriated  or  allotted 15,987,203.17 
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For  existing  project— Continual. 
Transferred  to  other  districts — 

From  No.  41  to  Nos.  14,  15.  and  29 $300,000.00 

From  No.  45  to  PImsworth  Dam,  Nos.  28,  29, 

30,  and  32 2(59,300.00 

Transferred  from  Dam  41  to  Dam  43 205.000.00 

Transferred  from  Dam  41  to  surveys,  etc 50,000.00 

Transferred  from  Dam  43  to  Dam  41 25, 000. 00 

Trau.sferred  from  Dam  45  to  Dam  43 06,500.00 

Withdrawn  for  allotment  elsewhere 5,707.55 

921, 507.  55 


Net  total  appropriated  and  allotted 15,065,095.62 

Receipts  from  sales,  etc.,  $30,389.86. 

CONSOMDATED   STATEMKNT  OF  APPROPRIATIONS   OR  ALIX>TMENT8  FOR  ALL 
LOCKS  AND  DAMS  ON  THE  OHIO  RIVER. 

Plttsburjch    district $13,355,767.40 

Wheeling  district 21,179,341.42 

Second  Cincinnati  di.strict_- 3,862,881.97 

Firat  Cincinnati  district 9,565,185.22 

I^ulsville  district 15,065,695.62 

Office  Chief  of  En^'inpcrs 5,207.55 

Ohio  Vnllev  FIwmI  r,o»rd  ^- 500.00 


63,  034,  579. 18 


Kxpended  on  the  work  to  June  30.  1920   (ex- 
clnslv**  of  receipts  from  sales)  : 

Pittsburgh    district $11,928,887.66 

Wheeling  district 19,  402,  440.  79 

Second  Clncinmiti  district 2,321,102.79 

First  (Cincinnati  district 8, 177,  322.  61 

T^uisville  district 13,145.788.14 

Office  Chief  of  Engineers 5,207.55 

Ohio  Valley  Flood  Board 500.00 

Kulnnce  unexpended  July  1,  1920: 

Pittsburgh  district 1,  426,  879.  74 

Wheeling  district 1,  776, 900. 63 

Second  Cincinnati  district 1,541,779.18 

First  Cincinnati  district 1,387.862.61 

Ixmisville  district 1,919,907.48 


54,981,249.54 


8, 053,  329.  64 
63,  034,  579. 18 
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OPERATING  AND  CAKE  OF  LOCKS  AND  DAMS  ON  THE  OHIO  RIVER. 


REPORT  OF  THE  DISTRICT  ENGINEERS  HAVING  CHARGE  OF  SLACK- 
WATER  IMPROVEMENT  OF  THE  OHIO  RIVER, 


LOCKS   AND    DAMS. 


No. 
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No. 
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No. 
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No. 
No. 
•No. 
No. 
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No. 
No. 
No. 
No. 
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No.  17 2684 

No.  18 2685 

No.  19 2685 

No.  20 2686 

No.  21 2686 

No.  22 2686 

No.  24 2687 

No.  26 2687 
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LOCKS  AND  DAMS  NOS.  1  TO  10,  OHIO  RIVER. 


REPORT   OF  LIEUT.   COL.   H.  B.   FERGUSON,   CORPS   OF  ENGINEERS. 


PiTTSBUBGH,  Pa.,   DISTRICT. 

OPERATING    AND    CARE    OF    IX.>CK8    AND    DAMS    NOS.    1    TO    10,    INCLUSIVE. 

OHIO  R1\TER. 

OPERATIONS   DURING  THE  FISC.Xl.  YEAR. 

Notwithstanding  a  season  of  excessive  rainfall  from  August  to 
November  in  the  fall  of  1919,  followed  by  a  persistently  cold  winter, 
moderate  conditions  as  regards  high  water  and  ice  gorges  in  the 
Ohio  River  prevailed  throughout  the  fiscal  year.  Only  one  flood, 
and  that  not  of  extreme  height,  occurred  with  the  outgoing  of  the 
winter's  snow  and  ice  from  the  mountainous  headwater  streams  in 
March.  The  frequency  of  small  rises  during  the  rainfall  periods, 
however,  necessitated  a  maximum  of  movable  dam  maneuvers  or 
partial  maneuvers,  which  latter  are  very  destructive  to  the  movable 
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parts  of  Chanonine  dams.  No  serious  breakages  or  damages  mate- 
rially affecting  any  of  the  loclcs  and  dams  or  navigation  through 
or  over  them  occurred,  and  all  structures  were  operated  or  manipu- 
lated promptly  and  without  causing  any  delay  to  commerce. 

Probably  due  to  the  number  of  partial  maneuvers  of  the  navigable 
passes  of  the  dams,  soundings  talcen  at  the  several  structures  dis- 
closed more  than  the  usual  settlement  or  removal  by  scour  or  under- 
mining of  the  stone  protection  prisms  along  the  downstream  side 
of  nearly  all  of  the  dams.  These  upon  their  occurrence  were 
promptly  filled  up  wuth  large  rough  derrick  stone  received  by  rail 
and  kept  in  store  for  the  purpose  at  Lock  No.  5  and  others  recovered 
from  the  banks  in  the  vicinity  of  the  lowermost  structures.  Also 
during  the  past  year  a  considerable  quantity  of  stone  removed  from 
the  masonry  foundations  of  the  old  Pennsylvania  Railroad  bridge 
across  the  mouth  of  the  Beaver  River  contributed  to  the  supply. 
Approximately  4,900  tons  of  such  stone  were  transported  in  barges 
to  the  various  dams  and  placed  below  the  bear-trap  gates  or  naviga- 
ble passes  where  needed,  and  at  Dams  Nos.  2,  4,  and  5  above  the 
dams  in  the  vicinity  of  the  bear-trap  gates  where  unusually  deep 
holes  had  scoured  out.  In  the  removal  of  the  railroad  bridge  foun- 
dations in  the  Beaver  River,  the  Monongahela  &  Ohio  Dredging  Co.,  • 
contractor,  deposited  below  the  bear-trap  gates  at  Dam  No.  5  about 
1,000  cubic  yards  of  stone  and  gravel  without  cost  to  the  Ignited  States. 

Owing  to  the  steel,  coal,  and  railroad  strikes  and,  finally,  to  the 
extreme  car  shortage  a  decided  expansion  in  the  classes  of  commodi- 
ties transported  by  water  resulted.  Aside  from  packet  business  the 
more  important  articles  to  enter  into  the  river  transportation  trade 
in  this  district  were  Porthind  cement,  steel,  iron  and  steel  tubings 
vitrified  sewer  pipe,  brick,  limestone,  acid,  etc.  This  increased  de- 
mand for  navigation  necessitated  winter  operations  for  few  of  the 
uppermost  dams,  Nos.  1  and  2  being  operated  during  practically 
the  entire  winter,  and  Nos.  3  and  4  also,  except  while  imdergoinff 
material  overhauling  operations  in  the  latter  part  of  December  and 
early  in  January.  Because  of  the  long  continuance  of  low  tempera- 
tures large  quantities  of  ice  formed  on  these  pools,  which  was  re- 
quired to  be  broken  frequently  by  steamboats  during  the  colder 
weather  periods.  When  broken  the  ice  was  passed  through  the  dams 
by  means  of  the  l)ear-trap  gates  or  smaller  openings  in  the  navigable 
l)asses  made  for  the  purpose. 

The  navigable  pass  of  Dam  No.  3  having  reached  a  condition  of 
deterioration  reupering  almost  impracticable  the  proper  manipula- 
tion of  the  Chanoine  wickets,  it  became  necessary  before  the  season 
of  1920  to  overhaul  the  movable  parts  throughout  its  entire  length 
of  700  feet.  All  of  the  movable  parts,  horses,  wickets,  and  props^ 
were  removed  by  divers.  The  original  hoi'se  boxes  admitting  tlie 
horse  axle  from  the  downstream  side  were  also  taken  out  and  a  type 
of  horse  box  admitting  the  lower  horse  axle  from  above  installed. 
Thereupon  such  horses  as  were  repairable  were  straightened,  re- 
riveted,  and  reinstalled,  and  the  remainder  of  the  dam  filled  out  with 
new  horses  and  all  unserviceable  props  and  wickets  replaced.  The 
Ohio  River  repair  force,  assisted  by  selected  men  from  the  operating- 
forces  of  near-by  dams,  organized  three  separate  gangs,  each  with 
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an  experienced  diver,  and  completed  the  overhauling  of  the  naviga- 
ble pass  of  Dam  No.  3  between  December  26  and  January  10.  To 
further  improve  and  facilitate  the  manipulation  of  this  dam  the 
repair  force  removed  concrete  and  installed  100  hurter  extension 
plates  next  adjoining  the  lock  to  permit  the  props  to  lower  without 
obstruction,  thus  enabling  the  wickets  to  fall  below  the  elevation  of 
the  navigable  pass  sill  during  the  lowering  oi>eration. 

During  the  overhauling  of  Dam  No.  3,  the  navigable  pass  of  Dam 
No.  4  also  l>eing  down  and  its  condition  urgently  requiring  the  same* 
treatment  as  at  Dam  No.  3,  the  lock  operating  force  working  alone 
removed  27  wickets,  horses,  props,  and  horse  boxes,  installed  new 
horse  boxes,  and  repaired  and  reinstalled  serviceable  or  new  horses, 
props,  and  wickets.  Later  the  repair  force  removed,  repaired,  and 
reinstalled  40  additional  horse  boxes,  horses,  props,  and  wickets, 
making  a  total  of  67  repaired  parts  or  more  than  one-third  of  the 
navigable  pass. 

As  in  the  past  there  were  accomplished  from  time  to  time  as  re- 
quired the  removal,  repair,  and  reins^tallation  of  horses,  props, 
wickets,  hoi-se  boxes,  wicket  boxes,  and  (|Uoins,  principally  in  the 
uppermost  six  dams.  P2xclusive  of  the  movable  parts  removed  and 
replaced  in  the  overhauling  of  Dam  No.  3  and  the  partial  overhauling 
of  Dam  No.  4,  there  were  recovered,  removed,  repaired,  and  replaced, 
or  where  not  recovered  or  replaced,  other  serviceable  or  new  pai*ts 
installed  to  the  total  numl>er  of  45  horses,  50  i)r<)ps,  08  wickets,  several 
horse  boxes  and  wicket  lM)xes,  and  a  large  numl)er  of  quoins,  almost 
exclusively  at  Dams  Nos.  1,  3,  4,  and  5. 

The  regular  operating  forces  in  addition  to  their  part  in  the  above 
general  and  si)ecial  repair  work  and  the  routine  work  connected 
with  the  operation  of  the  locks  and  maneuvei's  of  the  dam  made 
the  ordinary  repairs  to  floating  plants,  power  and  operating  ma- 
chinery, buildings,  grounds,  etc.,  removed  sedimentary  deposits  from 
the  lock-gate  recess,  cleaned  and  painted  gate  and  lock  recess  cover 
plates,  the  lock  gates  above  the  water  line,  air  storage  tanks  and 
Poiree  trestles,  machinery,  and  exposed  irons  in  receases  and  on  the 
lock  walls  and  l)ear-trap  piers,  painted  maneuver  boats,  needle  flats, 
skiffs,  etc.,  and  parts  of  the  interior  and  exterior  woodwork  and 
roof  and  tin  work  of  power  buildings  and  lock-keepers'  houses.  All 
of  the  power  house  and  lock  and  dam  operating  machinery  was 
thoroughly  overhauled.  New  links  were  welded  into  lock  gate  chains 
and  cold-shut  links  for  temporary  chain  repairs,  wicket  and  pike 
hooks  and  poles,  trolley  trestles,  light  standards,  etc.,  were  fabricated 
or  repaired  by  the  lock-operatinir  forces.  The  general  shortage  of 
IalK)r  and  the  exceSvsive  wages  paid  by  outside  interests  rendered  it 
more  than  ordinarily  difficult  to  s^nnire  and  hold  the  better  class  of 
men  for  lock  operations. 

After  assistini;  in  the  repair  of  Dam  No.  2,  Allegheny  River,  in  July, 
1919,  the  Ohio  River  repair  force  constructed  a  coiTer-dam  at  one  of 
the  bear-trap  gates  at  Dam  No.  5,  Ohio  River,  and  removed  the  gravel 
deposits  underneath  the  leaves  of  the  gate;  repaired  the  compressed 
air  pipe  line  leading  to  the  bear-trap  gates  at  Dam  No.  0:  repaired 
flats  Nos.  27  and  42 ;  Poiree  trestles,  horses,  props,  and  wickets  at  Lock 
No.  3;  constructed  a  new    maneuver-boat  hull  for  Dam  No.  1,  and 
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transferred  to  it  the  cabin,  derrick,  machinery,  etc.,  from  the  old  liuU ; 
installed  new  flues  in  a  derrick  boat  boiler  and  new  timber  heads  and 
deck  on  derrick  boat  No,  1;  constructed  a  new  cabin  on  quarter- 
boat  ;  removed  a  large  quantity  of  gravel  above  the  bear-trap  gates 
at  Dam  No.  6;  redecked  flat  No.  36;  salvaged  the  lumber  from  a 
derelict  wharfboat  at  Lock  No.  3 ;  constructed  a  5-foot  wooden  fixed 
top  on  back  channel  dam  at  Davis  Island ;  placed  a  new  deck  on  flat 
No,  ]f2;  repaired  and  caulked  the  two  scows  belonging  to  dredge 
No.  1 ;  transported  1,175  tons  of  one  and  two  man  stone  from  the  lock 
to  the  abutment  at  Dam  No.  10,  and  deposited  a  considerable  portion 
of  the  stone  placed  below  the  various  dams  to  prevent  undermining. 
On  May  19,  1920,  the  repair  force  was  transferred  to  the  Allegheny 
Kiver  to  repair  the  guard  cribs  at  Lock  Nos.  2  and  3  and  reconstruct 
the  abutment  crib  at  Dam  No.  3. 

At  the  beginning  of  the  year  dredge  boat  No.  i,  with  the  steamer 
T,  P,  Roberts  acting  as  tender,  was  engaged  on  the  repair  of  Dam 
No.  2,  Allegheny  River.  On  September  16  they  were  transferred  to 
the  Ohio  River  and  commenced  the  removal  of  a  gravel  bar  seriously 
threatening  the  open  river  channel  immediately  below  Dam  No.  3. 
On  November  26  the  bar  had  been  dredged  to  a  depth  of  10  feet  or 
more  for  a  width  of  425  feet  from  the  river  lock  wall.  Forty-six 
thousand  four  hundred  and  fifty  cubic  yards  of  gravel  were  removed 
by  scow,  being  deposited  along  the  left  bank  about  1  mile  below  the 
dam.  Upon  completion  of  this  work  the  dredge  and  tender  were 
taken  to  Dam  No.  10  to  complete  the  chute  for  carrying  off  the  water 
discharge  from  the  bear-trap  gates  at  that  structure.  The  chute  was 
completed  about  the  end  of  December.  Thereupon  the  dredge  was 
caulked  and  overhauled  at  the  marine  ways  of  the  Carnegie  Steel 
Co.  in  the  Monongahela  River.  The  old  A-frame  was  removed  and  a 
new  A-frame  installed;  two  new  dippers  and  a  dipper  handle  pro- 
cured and  a  new  swinging  engine  ordered  which  latter,  however,  at 
the  end  of  the  fiscal  year  had  not  yet  been  delivered.  After  com- 
pleting the  repairs  and  renewals  to  the  dredge  it  was  permitted  to 
operate  on  the  Monongahela  River  and  was  subsequently  transferred 
to  Lock  No.  5,  Allegheny  River,  to  excavate  for  the  foundation  of  the 
lock  and  guide  walls. 

No  important  accident  to  any  of  the  Government  vessels  or  naviga- 
tion craft  occurred  during  the  year  on  the  Ohio  River  in  this  district. 

The  maneuvers  of  Dams  Nos.  1  to  10,  inclusive,  during  the  year 
were  as  shown  in  the  following  table : 

"   "•  '"     i:'""        ""  ':'       "  \^ 

Uaised.  |        Lowered.         1^^ 

-      -  I-  -  '    -    . 


Raised. 

Lowered.         1 

--            ^- 

Oct.  16,  1919 , 

Oct.  28, 1919 

Nov.  26,  1919 

Dec.  7,1919 

Jan.  9, 1920 

Jan.  22,  1920 

Feb.  23, 1920 

Mar.  5,1920 

Apr.  17,  1920 

June  17, 1920 

Up  at  end  of  year. 

Days  r 

up.    '' 

Daml: 

Up  at  beginning  of 
year. 

Oct.  22, 1919 

Nov.  9, 1919 

Dec,  5, 1919 

Dec.  22, 1919 

Jan.  15,1920 

Jan.  30. 1920 

Feb.  28, 1920 

Apr.  2, 1920 

May8,1920 

June  23, 1920 

Total 

'If 

24    ' 

r>  1 

40  1 
2o() 

.1 


Dam  2: 

Up  at  beginning  of  !  Oct.  16, 1919 108 

year.  I 

Oct.  21, 1919 Oct.  28, 1919 7 

Nov.  9, 1919 Nov.  26, 1919 17 

Dec.  5,  1919 1  Dec.  7, 1919 2 

Dec.  21, 1919 \  Jan.  9, 1920 19 

Jan.  15, 1920 Jan.  22, 1920 7 

Jan.30, 1920 ,  Feb.  23. 1920 24 

Feb.  28, 1920 1  Mar.  5,1920 6 

Apr.  2,  1920 i  Apr.  17.  1920 16 

Mav6.  1920 i  June  17, 1920 42 

June  2:^,  1920 Up  at  end  of  year .  7 

Total 254 
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Raised. 


Txjwered. 


I 


Days 
up. 


•nm3:  I 

Up  at  beginnlni?  of    Oct .  1«,  1919. . . 
year. 

Oct.  21. 1919 !  Oct.  28.1919... 

Nov.  11,  1919 Nov.  26,  1919. . . 

Dec.  5. 1919 ,  Pec.  7,  1919 

Jan.  15, 1920 Jan.  22, 1920.... 

Jan.  30. 1920 '  Feb.  23, 1920. . . 

Feb.  28, 1920 1  Mar. .%  1920 

Apr.  2,  1920 |  Apr.  17, 1920 ,        lA 

Xfay  6,1920 '  Juno  17, 1920 1       42 

Juno  23. 1920 Up  at  end  of  year.:         7 


108 

7 
15 

2 

7 
2-1 

A 


Total. 


r»am4: 

I'p  at  liOKinniiiK  of 
vcar. 

Oct.  21, 1919 i 

Nov.  9, 1919 

Dec.5.  1919 

Jan.  15,1920 

Jan.  31. 1920 i 

F"cb.28,  1920 1 

Apr.  3, 1920 ■ 

-\fay7, 1920 ' 

Jime24,  1920 1 


Oct.  10,  1919 

Oct.  2«,  1919 

Nov.  26, 1019 

Dec.  7.  1919 

Jan.  20, 1920 

Feb.  23,  1920 

Mar.  5,1920 

Apr.  17, 1920 

June  17, 1920 , 

rpatendof  year..I 


233 

108 


Zi 
6 
1-1 
41 


Total. 


Para  5:  j 

Vp  at  boginning  of    July  15, 1919 

year.         i 

July  20,  1919 1  Oct.  15, 1919 

Oct.  22, 1919 Oft.  28,  1919 

Nov.  11, 1919 i  Nov.  26,  1919 

Dec.  5, 1919 1  l^ioc.  7, 1919 

•Mar.  3, 1920 1  Mar.  5,  1920 

-^pr.  \  1920 1  Apr.  17. 1920 

)lay  7, 1920 !  June  17,  1920 

June  24, 1920 Up  M  end  of  year.. 


Total. 


Dam  6:  | 

Up  at  beginninp  of     July  15,  1919 

year.  ; 

July  20, 1919 Oct.  15,  1919 

Ort.  22,  1919 1  0«t.  2M,  1919 

Nov.  11,  1919 '  Nov.  26,  1919 

Dec.5, 1919 Dec.  7, 1919 

Apr.  8, 1920 j  Apr.  17,  1920 

ifay  7, 1920 June  H,  1920 

June  24, 1920 |  Up  at  end  of  year. . ' 


Tot^l. 


2 
14 
41 

6 


87 
6 

15 
2 

14 

41 
6 

IS*") 


RaLsed. 


Dam  7: 

rp  at  beginning  of 
year. 

July  20, 1919 

Oct.  22, 1919 

Nov.  11, 1919 

Dec.  5, 1919 

Apr.  3,  1920 

Mav  7, 1920 

June  24,  1920 


I^owered. 


July  15, 1919. 


Total. 


Dam  8: 

i:p  at  l)eginninR  of  July  15,  1919. 

year.  .     i 

July  20,  1919 !  Oct.  15,  1919 


Oct.  15. 1919 

Oct.  28, 1919 

Nov.  26,  1919 

Doc.  7, 1919 

Apr.  16,  1920 

June  17, 1920 

Up  at  end  of  year 


Oct.  22, 1919. 
Nov.  11.  1919. . 
Dec.  5,  1919.... 
Apr.  3,  1920.... 
May  7, 1920. 


Oct.  28.  1919.. 
Nov.  26, 1919. 
Dec.  7. 1919.. 
.Vpr.  17,1920.. 
June  17,  1920. 


June  24, 1920 <  Up  at  end  of  year.; 


Total. 


I  >am  9:  i 

Up  at  Ijopiimlne  of  |  Julv  15, 1919 

ypar.  I 

Julv  20, 1919 Oct.  15,  1919 

Ort.  22,  1919 '  Oct.  28,  1919 : 

Nov.  11,  1919 1  Nov.  2f>,  1919 

Doc.  5.  1919 Dcr'.  7,  1919 

Apr.  3, 1920 '  Apr.  17,  1920 , 

May  7.  1920 |  June  17, 1920 

June  24, 1920 i  Up  at  end  of  year.: 


Total. 


D-amlO:  I 

Up  at  l)CginninK  of  ■  July  15, 1919 

vcar. 

July  20,  1919 Oct.  15,1919 

Oct.  22,  1919.' Oct.  28,  1919 

Nov.  10,  1919 1  Nov.  26,  1919 

Doc.  6,  1919 Dec.  7, 1919 

Apr.  3,  1920 Apr.  16,1920 

Mav  7,  1920 \  June  17, 1920 

June  24, 1920 Up  at  end  of  year. 


Total. 


Days 
up. 


87 
6 

15 
2 

13 

41 
6 

18.5 


87 
6 

15 
2 

14 

il 
0 

186 


15 

87 
6 

15 
2 

14 

41 
6 


87 
6 

16 
2 

13 

41 
G 

186 


Loc/x'  ami  Dam  Xo.  /.—The  <;rivatly  deteriorated  eondition  of  this 
(him  rendered  necessary  a  repetition  of  the  pre^'io^s  year's  extraor- 
dinary repairs  to  and  renewal  of  movable  parts.  In  all,  21  horses, 
27  props,  84  wickets,  2  hurters,  and  a  considerable  number  of  wicket 
i>o.\es  were  installed  diirin<r  the  year,  and  1  horse  and  prop  and  6 
wickets  were  recovered  below  tlie  dam.  Two  service-brid^re  trestles 
removed  by  the  ice  were  recovered  and  reinstalled.  Fourteen  new 
wickets  were  constructed  for  this  dam  at  the  United  States  boat  yard, 
Lock  No.  4,  Monongahela  River.  Three  hundred  and  twenty-five 
tons  of  large  derrick  stone  were  placed  along  the  lower  side  of  the 
navigable  pass  near  tlie  bear-trap  gate.  A  concrete  patch  53  feet 
long  by  10  inches  in  thickness  was  placed  on  the  lower  guide  wall. 
A  new  roof  was  constructed  on  and  a  new^  floor  laid  in  the  pump 
house.  A  new  operating  chain  was  installed  on  the  upper  lock  gate 
and  a  new  gear  wheel  on  the  lower  gate  engine.    A  new  w'ooden  hull 
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was  constructed  by  the  rejjair  force  for  the  maneuver  boat.  While 
the  machinery  and  cabin  ^vere  being  transferred  to  it  from  the  old 
hull,  the  maneuver  boat  belonging  to  Dam  No.  7  was  used  for  oper- 
ating the  dam.  A  new  wooden  top  5  feet  2  inches  in  height  was 
constructed  on  the  fixed  dain  across  the  back  channel  at  Davis  Island, 
replacing  the  former  woo<len  top  which  had  been  torn  out  by  the 
Allegheny  River  ice.  A  new  boiler  for  the  maneuver  boat  was 
secured  and  at  the  close  of  the  year  had  been  delivered. 

Lock  and  Dam  No,  2. — The  navigable  pass  at  this  dam  having  been 
completely  overhauled  during  the  previous  year  the  repairs  to  mov- 
able parts  were  small.  Only  2  horses,  props,  and  wickets  were  rein- 
stalled during  the  year.  One  horse,  1  prop,  and  2  wickets  were  re- 
co\ero(l  below  the  dam.  Three  hundred  and  fifteen  tons  of  large 
derrick  stone  were  deposited  in  a  hole  abo\'e  the  navigable  pass  near 
the  l)ear-trap  gate  and  152  tons  of  similar  stone  above  the  bear 
trap.  Four  new  wheels,  a  new  tug  lever,  and  journal  rings  on  one 
axle  were  placed  on  the  lock  gates.  The  wood-filled  capstan  barrel 
QU  the  maneuver  boat  was  replaced  by  a  new  iron  barrel.  Three 
single  chocks  and  one  double  chock  were  installed  on  the  maneuver 
l>oat.  Several  new  pins  were  inserted  in  lock  valves.  A  new  cover 
was  placed  on  the  lower  lock  gate  engine.  The  housings  and  drum 
shafts  operating  both  lock  gates  were  reset.  A  new  deck  was  con- 
structed on  the  needle  flat.  The  heating  furnaces  in  the  basements 
of  both  lock  houses  were  dismantled  and  reinstalled  in  new  loca- 
tions. The  sanitary  sewer  at  upper  lock  house  was  reconstructed, 
and  a  new  water  line  to  the  air  compressor  in  power  house  laid. 

Lock  and  Dam  No,  S, — At  the  close  of  the  summer  season  of  1919  the 
deteriorated  condition  of  the  movable  parts  of  this  structure  ren- 
dered it  almost  impracticable  to  keep  the  dam  in  raised  position.  As 
at  Dam  No.  2  this  condition  was  principally  due  to  the  type  of  horse 
box  originall}'  installed,  which  admittecl  the  lower  horse  axle  from  the 
downstream  side.  During  the  year  164  horse  boxes  were  replaced  by 
a  new  type  of  box  admitting  the  horse  axle  from  above  and  175  horses, 
props,  and  wickets  were  removed,  repaired,  and  reinstalled,  or  new 
parts  installed.  Approximately  500  wicket  box  bolts  were  re- 
newed. Seventeen  horses,  props,  and  wickets  were  recovered  below 
the  dam.  After  completely  overhauling  the  navigable  pass,  which 
work  was  completed  on  January  9,  1920,  the  Chanoine  wickets  were 
maneuvered  without  difficulty.  One  hundred  hurter  extension  plates 
were  placed  at  the  downstream  ends  of  hurters  to  permit  the  props 
to  lower  freely. 

On  September  3  the  lowsr  rail  of  the  upper  lock-gate  track  broke 
down  completely  within  the  gate  recess.  A  bulkhead  was  installed, 
the  recess  unwatered,  and  the  old  rail  removed  and  replaced  bv  a 
new  rail.  The  work  was  completed  in  four  days,  during  which  time 
navigation  passed  through  the  navigable  pass,  pool  No.  3  having 
})een  drawn  down  to  the  el  ?vation  of  pool  4. 

Two  hundred  a  nci  seventy -four  tons  of  large  derrick  stone  were 
deposited  along  the  downsf  ream  edge  of  the  navigable  pass  and  four 
flatloads  of  similar  stone  were  stored  for  future  use  behind  the 
lower  guide  wall.  Xew  bather  cups  were  installed  in  the  valve- 
operating  jacks.  Nine  ne  fj  or  rebushed  wheels  were  installed  on 
lock  gates  and  steel  guide  blocks  on  both  ends  of  the  gates.  Two 
l>ear-trap  filling  valves  an  I  other  operating  gearing  were  repaired. 
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A  derelict  wharf-boat  hull  which  had  stranded  on  the  head  of  the 
river  lock  wall  was  taken  ashore  and  the  material  salvaged. 

Lock  and  Dam  No,  4- — The  physical  condition  of  the  movable 
parts  of  this  dam  were  practically  the  same  as  those  at  Dam  Xo.  3 
at  the  end  of  the  season  of  1919.  While  the  number  of  new  or  serv- 
iceable parts  for  overhauling  the  entire  navigable  pass  were  insuffi- 
cient, the  operating  force  at  Dam  No.  4,  while  the  structure  was  down 
for  the  overhauling  of  Dam  Xo.  3,  removed  and  replaced  with  ne^v 
or  serviceable  horse  boxes,  horses,  props,  and  wickets  available — 
27  of  each.  In  March,  when  additional  new  horses  and  props  had 
been  received,  the  number  of  horse  boxes,  horses,  props,  and  wickets 
removed  and  replaced  was  increased  to  67,  or  slightly  more  than 
one-third  of  the  entire  navigable  pass.  Sixty-eight  wicket-box 
bolts  also  were  renewed.  During  the  year  there  were  removed  and 
replaced  68  horse  boxes,  76  horses,  81  props,  and  85  wickets. 

While  the  dam  was  up  in  January,  1920,  a  broken  cylinder  ring 
caused  the  breakage  of  one  of  the  cylinder  heads  in  the  maneuver 
boat  engine.  While  repairs  were  being  made  the  maneuver  boat 
from  Dam  No.  5  was  used  for  operating  the  dam.  Two  hundred 
tons  of  large  derrick  stone  were  deposited  below  the  bear-trap  gates, 
450  tons  above  one  of  the  gates,  and  200  tons  along  the  river  side  of 
the  outer  lock  wall  under  the  emptying  valves.  Three  new  or  re- 
bushed  wheels  were  placed  on  the  upper  lock  gate  and  new  pins  in 
some  of  the  lock  filling  valves.  Steel  seating  guides  were  installed 
on  both  lock  gates. 

Lock  and  Dam  Xo.  J. — As  heretofore  the  repairs  to  the  movable 
parts  of  the  Chanoine  wicket  pass  were  small.  Only  1  horse,  1  prop, 
and  2  wickets  became  unserviceable  and  were  replaced.  A  broken 
valve  stem  was  repaired  and  new  pins  placed  in  seven  lock  valves. 
Three  new  or  rebusked  wheels  were  placed  on  the  lower  gate.  A  new 
set  of  flues  were  installed  in  maneuver-boat  boiler  and  later  a  new 
maneuver-boat  boiler  was  ordered,  which  at  the  end  of  the  year 
had  been  delivered.  A  steel  anchor  plate  was  placed  around  the 
deteriorated  concrete  lock  wall  at  the  lower  gate  recess.  Seventy 
tons  of  extra  large  derrick  stone  were  deposited  around  the  head 
of  one  of  the  bear-trap  piers  and  595  tons  of  derrick  stone  below  the 
bear-trap  gates;  also  950  tons  of  stone  and  gravel  furnished  by  tlie 
Monongahela  &  Ohio  Dredging  Co.  without  cost  to  the  Government 
were  deposited  along  the  lower  side  of  the  navigable  pass  and  below 
the  bear-trap  gates.  A  cofferdam  was  constructed  around  one  of  the 
bear-trap  gates  by  the  repair  force,  and  800  cubic  yards  of  gravel 
deposits  removed  from  underneath  the  bear-trap  leaves.  A  barge 
load  of  large  stone  was  deposited  on  the  river  side  of  the  outer  lock 
wall  under  the  emptying  valves.  Two  new  lock  gate  engines  re- 
ceived during  the  year  were  installed  after  removing  the  old  wo-n-out 
engines.  A  new  rake  and  new  deck  were  constructed  on  the  needle 
flat.  Temporary  repairs  were  made  to  the  lower  rail  of  the  lower  lock 
gate  track  with  a  view  to  its  retention  until  the  end  of  the  present 
operating  season  when  it  is  the  purpose  to  replace  it  with  a  new  rail. 
To  prevent  the  expansion  in  the  land  lock  wall  from  seriously  dis- 
arranging the  gate  operating  gearing  and  drum  shafts  a  reinforced 
concrete  shore  was  constructed  across  the  upper  gate  recess  and 
preparations  made  for  constructing  a  similar  shore  in  the  lower  gate 
recess. 
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During  the  year  there  >vere  received  and  unloaded  from  cars  2,150 
tons  of  large  derrick  stone  for  use  at  the  various  dams  and  5  flat 
loads  received  from  the  Monongahela  &  Ohio  Dredging  Co.  Of  these 
there  Avere  transferred  to  barges  775  tons  shipped  to  Dam  No.  2, 
Allegheny  River,  and  250  tons  to  Dam  No.  1,  475  tons  to  Dam  No.  6, 
and  275  tons  to  Dam  No.  S,  Ohio  Kiver.  Twenty-four  cast  st^el 
lock  gate  wheels,  IS  cast  steel  wicket  horses,  and  31  cast  steel  props 
for  use  at  the  various  dams  were  received  and  stored. 

Loch  and  Jhihi  ?so.  6. — The  only  repairs  to  the  movable  jjarts  of 
the  navigable  pass  were  the  rei)lacing  of  a  few  quoins.  Four  hun- 
(h'ed  and  seAcnty-iive  tons  of  large  derriirk  stone  were  deposited  be- 
low the  navigable*  i)ass.  Two  coping  stones  were  removed  from  a 
i>ear-tra[)  pier  and  a  new  ell  installed  in  a  broken  compressed  air-pipe 
line.  New  guard  timbers  were  i)laced  on  the  gunwales  of  maneuver 
boat  hull.  Repairs  were  nuide  to  tlie  deck  of  the  upper  lock  gate. 
A  new  Avater-supply  i)ump  was  installed.  New  pins  were  placed  in 
one  of  the  bear-trap  filling  valves.  A  large  quantity  of  gravel  was 
removes!  from  the  upstream  side  of  the  bear-trap  gates. 

LocJx  and  Dam  Xo,  7. — No  re[>airs  to  the  movable  parts  of  the 
dam  were  made.  Three  hundred  and  fifty  tons  of  large  derrick 
stone  were  dej^osited  below  the  navigable  pass  at  one  of  the  bcar- 
tra[)  gates.  Ncav  leather  cu[)s  were  installed  in  the  valve-operating 
jacks.  A  full  set  of  flues  was  installed  in  the  maneuver  boat  boiler. 
New  journal  caps  were  placed  on  the  main  bearings  of  one  of  the 
lock-gate  engines.  New  sills  were  installed  under  the  old  frame 
office  building.  A  Delco  lighting  plant  for  illuminating  the  lock 
and  buildings  was  i)rocure(l  and  installed.  Four  additional  snub- 
lung  posts  were  placed  on  the  river-lock  wall. 

Lock  and  Dam  No,  S. — At  this  ?:tructure  also  no  repairs  to  the 
movable  [)arts  of  the  (him  became  necessary.  Four  hundred  and 
twenty-five  tons  of  large  derrick  stone  were  deposited  below  the 
dam,  principally  at  the  navigable  i)ass.  A  new  seating  guide  was 
[)laced  on  the  upper  lock  gate.  New  leather  cups  were  installed  in 
the  A  al\'e-operating  jacks.  Deteriorated  concrete  was  removed  from 
the  to[)  surface  of  the  land  lock  wall  and  the  wall  resurfaced. 
Twenty-five  cubic  yards  of  concrete  were  placed.  The  maximum 
stage  of  water  during  the  year  at  this  structure  was  85.5  feet. 

Lock  and  Dam  Xo.  9. — During  the  year  the  movable  parts  of  the 
dam  required  no  repairs.  Four  hundred  and  fifty  tons  of  large 
derrick  stone  were  placed  below  the  bear-trap  gates.  Repairs  were 
made  to  15  lock-emptying  valves.  The  stems  and  clamps  were  re- 
moved, new  key  ways  cut  in  the  reverse  side,  the  stems  and  clamps 
rej^laced  and  sectors  reset.  Three  new  valve-operating  sectors  were 
installed.  One  turbine-driven  air  comj^ressor  was  repaired  and  the 
bearings  rebabbitted.  A  new  spt  of  wooden  teeth  was  installed  in 
the  master  wheel  of  the  turbine  engine  and  the  crown  wheels  and 
intercoolers  in  turbine  compressors  were  repaired.  Repairs  were 
made  to  the  capstan  engine  and  lighting  plant  on  the  maneuver  boat 
and  two  flues  installed  in  maneuver-boat  boiler.  A  new  concrete 
w^alk  was  laid  along  (.hester  Street  and  between  the  old  office  building 
and  power  house. 

Lock  a^\d  Dam  Xo,  10, — The  movable  parts  of  this  structure  also 
required  no  repairs  during  the  year.    Three  hundred  tons  of  large 
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derrick  stone  were  deposited  below  the  navigable  pass  and  300  tons 
below  the  weir  near  the  l>ear-trap  gates.  A  signal-light  tower  re- 
moved from  the  lock  by  the  ice  was  recovered  and  reinstalled. 
Twenty-five  second-hand  railroad  ties  furnished  by  the  Pennsjrl- 
vania  Co.  without  cost  were  placed  in  the  (Tovernment  siding.  Ihe 
chute  through  the  gravel  bar  for  carrying  off  the  water  discharge 
from  bear-trap  gate  was  completed  by  dredge  No.  i,  19,800  cubic 
yards  of  gravel  w^ere  cast  over  on  a  berme.  A  crevice  in  the  roof  of 
the  concrete  power  house  on  river  lock  was  repaired.  Two  thousand 
five  hundred  tons  of  one  and  two  man  stone  delivered  by  the  Kings 
Creek  Quarry  Co.  for  protection  of  the  river  bank  below  the  abut- 
ment of  the  dam  were  unloaded  from  cars  by  the  lock  operating  force 
and  practically  one-half  of  these  transferred  to  the  abutment  of  the 
dam  Tby  the  lock  and  repair  forces. 

Miscellarieoxis. — Patrol  of  banl^s  to  prevent  improper  deposits  and 
encroachments,  supervision,  and  inspection  of  work  of  sand  dredges, 
inspection  of  work  being  done  under  department  permits,  and  ex- 
amination and  study  of  drawings  submitted  with  applications  for 
permits  were  continued. 

Sand  dredge  operations  were  carried  on  in  pools  Nos.  1  to  5,  in- 
clusive, and  8  to  10,  inclusive.  Wash  piles  incident  to  this  w^ork, 
found  upon  inspection,  were  removed  by  the  offending  parties  at  the 
reqiiest  of  this  office. 

Eight  permits  were  issued  during  the  year,  classified  as  foUoAvs: 
Pile  fender,  1;  derrick  and  fender  pile,  1;  pipe  lines,  2;  pile  and 
timber  crib,  dredge  and  dump,  1 ;  sand  dredge,  1 :  pump  house,  1 ; 
crane  runway,  1. 

KXPENDITrRES. 

Fjjpendiiun'fi  duriiif/  the  pnval  year  fiUU. 

AdniinistratUm $18,442.11 

Operation  of  locks  and  dams 214, 135.  9S 

Maintenance  and  repairs 134,t»18.92 

Channel   woiOc 19.  402.  9(1 

Stream  j^aiiglng r)98.  .'JS 

Contingencle.s - 


Total- 


.•}S7. 411.3.  :r» 


Erpetuliturcs  by  lineal  years. 


1886— 
1887— 
1888--- 
1889— 
1800— 
1891— 
1892— 
1893— 
1894— 
1895— 
1896— 
1897— 
1898— 
1899— 
1900— 
1901— 
1902— 

1903 

1904___ 


$5,865. 
18, 720. 
15.  812. 
14,  958. 
14, 480. 
29,  767. 
10,  772. 
11,406. 
13,  297. 
13,590. 
11, 387. 
35,  753. 
9,504. 
11,973. 
18,024. 
17, 662. 
45, 299. 
43,  267. 
19, 288. 


1905 $104, 138.  95 

1906 m,  306.  37 

1907 56,  027.  44 

1908 78,  700.  21 

U)09 119,954.97 

1910 134,  980.  89 

1911 139,  355.  80 

1912 103.  241.  66 

1913 150. 153,  43 

1914 133,  873.  07 

1915 186,  579.  73 

1916 209,  474.  09 

1917 232,  978.  93 

1918 272,  012.  8s 

1919 305,  028.  49 

1920 387.493.35 


Total 3, 101,  736.  47 
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Wheklixg,  W.  Va.,  District. 

operating  and  care  of  locks  and  dams  nos.  11,  12,  13,  14,  15,  16,  17, 

18,   19,  20,   21,  22,  24,  AND  26. 
OPERATIONS  DI'RING  THE  FISCAI.  YEAR. 

The  locks  and  dams  were  oi^erated  during  the  periods  when  the 
jx)ols  were  required  for  navigation.  In  addition  to  the  usual  routine 
work  of  oi>erating  the  locks  and  dams  and  maintaining  the  struc- 
tures, plant,  etc.,  the  following  repairs  and  improvements  were  made 
(luring  the  year  hy  hired  labor  with  Government  plant,  except  where 
noted  otherwise. 

Dam  \o.  tL — Xew  wooden  covers  were  placed  over  the  gate 
winches.  The  pulling  cables  for  upper  gate  were  replaced.  The 
pneumatic  displacement  pump  in  well  back  of  upper  guide  wall,  and 
used  for  water  supply,  was  overhauled.  All  exposed  ironwork  on 
the  lock  and  dam.  the  deck  and  cabin  of  maneuver  boat,  the  exterior 
and  interior  woodwork,  the  walls  and  ceilings  in  office  and  halls,  and 
the  concrete  floor  in  engine  room  of  power  nouse  were  painted. 

A  survey  was  made  on  November  17-18  of  the  river  at  the  site  to 
determine  the  effect  of  the  maneuvers  of  the  dam  on  the  founda- 
tions of  the  structures  and  the  river  bed.  No  change  affecting  the 
stability  of  the  structures  had  occurred. 

Dam  No,  12, — The  bank  at  the  rear  of  the  power  house  was  graded, 
and  184  square  feet  of  concrete  walk  were  built  thereon.  Under  con- 
tract entered  into  the  previous  year  with  C:;esap  &  Armstrong,  Wheel- 
ing, W.  Va.,  1,991.2  tons  of  heavy  stone  riprap  were  placed  below 
the  Chanoine  Weir,  the  bear  traps,  and  end  of  pass  next  to  bear  traps 
for  protection  against  scour. 

Tne  exposed  ironwork  on  lock  and  dim,  the  machinery  in  the 
river  wall  power  house,  the  deck  and  thj  cabin  on  maneuver  boat, 
the  interior  woodwork  in  the  engine  roon  i,  and  the  concrete  floor  in 
the.  shop  of  the  land  power  house,  and  the  exterior  woodwork  on  the 
dwellings  were  painted. 

A  sur\'ey  was  made  on  Noveml)er  1 1-13  of  the  river  at  the  site,  to 
determine  the  effect  of  the  maneuvers  of  tfie  dam  on  the  foundations 
of  the  structures  and  the  river  lied.  No  eh  ange  affecting  the  stability 
of  the  structures  had  occurred. 

Dam  No,  13, — On  July  20,  when  the  wi  ckets  in  the  pass  had  been 
raised  and  it  was  necessary  to  raise  the  bear  traps  for  filling  the  poo!, 
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the  small  bear  trap  would  not  come  up.  Work  was  commenced  imme- 
diately on  setting  the  Poiree  dams  for  unwatering  the  bear  trap  to 
determine  the  cause  and  make  the  necessary  repairs.  When  the  upper 
dam  had  been  placed  another  attempt  was  made  to  raise  the  trap  and 
it  was  successiul,  due  to  the  release  of  the  weight  of  water  on  upper 
leaf  from  upper  pool.  It  was  then  found  that  the  trap  would  not 
come  up  because  several  of  the  idlers  had  caught  on  the  two  channels 
on  the  top  of  and  at  upper  side  of  the  h)wer  leaf  for  support  for  the 
upper  leaf  when  the  trap  is  down.  As  several  of  these  idlers  had  al- 
ready been  lost  and  most  of  them  were  in  poor  condition,  they  were 
all  taken  off,  with  the  result  that  this  bear  trap  has  since  operated 
much  more  easily  and  more  satisfactorily  than  Wfore.  Both  of  the 
bear  traps  at  this  dam  are  deteriorating  to  such  an  extent  that  they 
should  be  replaced  within  the  next  few  years,  and  they  may  fail  any 
time  on  account  of  the  excessive  warping  when  raised,  especially  the 
larger  one. 

Fifty  worn-out  pins  on  the  hooks  of  the  chains  on  the  Bebout 
wickets  were  replaced  with  new  ones,  and  about  30  chains  on  these 
wickets  were  repaired  by  inserting  new  pieces  about  4  feet  long 
in  the  center.  The  cast-iron  pini(m  driving  the  winch  drum  for 
upper  lock  gate  was  broken  and  rei)laced  with  one  of  cast  steel. 
iSew^  piston  followers  were  machined  on  the  work  and  installed  in 
the  jack  cylinders  for  operating  the  filling  and  emptying  valves  for 
lock.    Xew  set  of  flues  was  installed  in  the  boiler  on  maneuver  boat. 

On  May  6, 1920,  an  examination  was  made  by  a  diver  to  detennine 
why  several  of  the  Bebout  wickets  were  unserviceable  and  it  was 
found  that  all  of  the  horses  for  these  wickets  had  separated  or 
were  separable  at  the  hinges  because  the  nut  at  one  or  both  ends 
of  the  hinge  pins  was  off  or  about  to  come  off  on  account  of  worn 
threads.  In  addition,  all  of  the  wicket  boxes  holding  the  wickets  to 
the  horses  were  found  loose,  due  to  the  worn  threads  on  the  nuts 
and  bolts  which  fasten  the  boxes  to  the  wickets;  also  several  of  the 
tiebars  and  props  were  found  bent,  and  one  of  the  2-inch  anchor  bolts 
holding  the  horse  boxes  to  foundation  was  found  broken.  Repairs 
were  made  to  all  the  defective  parts  mentioned.  Seventeen  of  the 
25  sill  plates  for  these  wickets  had  been  torn  off,  5  of  which  were 
recovered,  but  could  not  be  replaced  by  a  diver;  these  are  too  light 
for  the  purpose,  being  only  one-fourth  inch  thick.  Much  heavier 
plates  will  be  installed  after  unwatering  the  pass  foundation. 

Under  contract  entered  into  the  preceding  year  with  Cresap  & 
Armstrong,  Wheeling,  W.  Ya.,  1,024.01  tons  of  heavy  stone  riprap 
were  placed  above  and  below  the  pass  foundation  next  to  the  bear 
traps  for  protection  against  scour. 

All  the  exposed  ironwork  on  lock  and  dam,  the  walls  and  ceiling 
in  the  office,  the  concrete  floors  in  engine  room  and  shop,  and  the 
exterior  woodwork  of  the  power  house  were  painted. 

A  survey  was  made  on  Jime  24—25  of  the  river  at  the  site  to  deter- 
mine the  effect  of  the  maneuvers  of  the  dam  on  the  foundations  of 
the  structures  and  the  river  be<l.  No  change  affecting  the  stability 
of  the  structures  had  occurred. 

Dam  yo.  H. — Tender  ccmtract  entered  into  the  j>receding  year  with 
Cresap  &  Armstrong,  Wheeling,  W.  Va.,  711.42  tons  of  heavy  rij)- 
rap  stone  were  placed  between  the  lower  end  of  wall  below  abutment 
and  the  river  bank  for  i>rotecting  the  lower  wing  wall  against  scour. 
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All  the  exposed  ironwork  on  the  lock  and  dam,  the  deck  and  cabin 
on  maneuver  lH>at,  tlie  machinery  in  river  wall  powerhouse,  the  con- 
crete floor  in  workshoj),  the  machinery  in  the  land  power  house,  and 
the  steel  outside  tank  for  water  supply  were  painted. 

A  survey  was  made  July  10-12  of  the  river  at  the  site  to  determine 
the  effect  of  the  maneuvei-sof  the  dam  on  the  foundations  of  the  struc- 
tures and  the  river  bed.  Xo  change  affecting  the  stability  of  the 
structures  had  occurred. 

An  agreement  was  entered  into  with  the  owner,  and*  authority  ob- 
tained for  the  i)urchase  of  0.81  of  an  acre  of  land  adjoining  the 
grounds  at  the  existing  dwellings,  the  additional  land  being  required 
for  the  construction  of  two  double  dwellings  for  ([uarters  for  lock 
employees.  At  the  en<l  of  the  fiscal  year  the  acquisition  of  this  land 
by  the  Ignited  States  had  not  been  completed. 

Dain  Xo,  lo, — All  the  stems  for  emptying  valves  in  lock  were  found 
loose  at  the  connection  to  the  valve  blades  dut  to  loose  bolts.  These 
were  tightened,  and  two  missing  keys  also  replaced.  Eleven  loose 
horse  boxes  for  the  pass  wickets  were  replaced.  On  account  of  set- 
tlement in  the  esi)lanade  15  of  the  concrete  paying  blocks  were  raised 
to  grade  by  grouting  under  them,  and  11  blocks  were  replaced.  A 
bent  shaft  in  one  of  the  drums  on  hoisting  engine  <m  the  maneuver 
boat  was  replaced. 

Under  contract  entered  into  the  preceding  year  with  Cresap  & 
Armstrong,  Wheeling,  W.  Va.,  119.04  t(ms  of  heavy  rii)rap  stone 
were  placed  between  the  lower  end  of  the  wall  below  abutment  and 
the  river  bank  for  protecting  the  lower  wing  wall  against  scour. 

All  exposed  ironwork  on  the  lock  and  dam,  the  machinery  in 
the  river  wall  and  land  power  houses,  the  exposed  part  of  the  hull 
and  the  deck  and  cabin  of  the  maneuver  boat,  the  interior  wood 
work  and  floor  of  office  in  the  power  house,  and  the  walls  and  ceilings 
in  upstairs  rooms  of  the  dwellings  were  painted. 

A  survey  was  made  July  14-22  of  the  river  at  the  site  to  determine 
the  effect  of  the  maneuvers  of  the  dam  on  the  foundations  of  the 
structures  and  the  river  bed.  No  change  affecting  the  stability  of 
the  structures  had  occurred. 

Dam  Xo,  16. — The  installation  of  reinforcing  plates  and  steel 
castings  for  pin  plates  at  the  upper  hinges  of  the  lock  gates,  the  work 
of  which  was  under  way  and  alwut  50  per  cent  completed  at  end  of 
preceding  year,  was  completed  on  July  10.  Expansion  pipe  bends 
were  installed  in  the  6-inch,  high-pressure  oil  lines  in  the  esplanade. 

A  well,  r>i  by  7^  by  5  feet  deep,  with  concrete  floor  and  walls  and 
steel  cover  plates,  was  built  at  the  center  and  rear  of  the  land  wall 
of  lock  where  the  pipe  lines  from  power-house  branch  to  upper  and 
lower  gates  and  across  the  lock  chamber,  for  the  purpose  of  affording 
easy  and  quick  access  to  the  pipe  fittings  in  case  of  breakages  which 
have  occurred  frequently  at  this  point. 

Fifty-eight  concrete  blocks  in  the  esplanade  ])aving  were  replaced 
where  excavaticms  were  made  in  the  esplanade  for  repairs  to  the 
pipe  lines.  About  50  linear  feet  of  the  earth  slope  on  bank  at  rear 
of  explanade  w-ere  regraded  and  sodded.  The  grading  and  seeding 
of  the  grounds  around  the  power  house  were  completed.  Steel 
covers  were  purchased  for  and  installed  over  the  gate-jack  pistons 
for  protecting  them  from  gritty  substances. 
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A  new  set  of  flues  was  installed  in  the  boiler  on  maneuver  boat. 
Sixty  concrete  posts  were  made  for  wire  fence  at  the  upper  and 
lower  boundaries  of  the  lock  grounds. 

Under  contract  entered  iuto  the  preceding  year  with  Cresap  & 
Armstrong,  Wheeling,  W.  Va.,  113.52  tons  of  heavy  stone  riprap  were 
placed  below  the  lower  end  of  wall  below  abutment  and  the  river 
bank  for  protecting  the  lower  wing  wall  against  scour. 

All  exposed  ironwork  on  lock  and  dam;  the  machinery  in  river 
wall  power  plant ;  the  deck,  machinery,  and  cabin  on  maneuver  boat 
and  interior  woodwork  in  office ;  the  walls  in  engine  room  and  all  the 
machinery  in  the  land  power  house  were  painted. 

A  survey  was  made  on  December  23  to  determine  the  condition  of 
the  river  bank  below  the  abutment,  where  considerable  of  the  bank 
has  been  eroded  from  operation  of  the  bear  traps. 

A  survey  was  made  on  July  24-26  of  the  river  at  the  site  to  deter- 
mine the  eifect  of  the  maneuvers  of  the  dam  on  the  foundations  of 
the  structures  and  the  river  bed.  No  change  affecting  the  stability 
of  the  structures  had  occurred. 

Dam  No.  17. — Installing  reinforcing  plates  and  steel  castings  for 
pin  plates  at  upper  hinges  of  the  lock  gates  was  commenced  on  July 
12  and  completed  on  August  2.  Expansion  bends  were  installed  for 
the  high-pressure  pipe  lines  in  the  esplanade.  New  leather  cup 
packings  were  installed  on  the  pistons  of  the  gate  jacks  and  in  the 
four-way  valves  for  operating  the  gates.  One  of  the  cylinder  heads 
for  the  jack  for  the  lower  river  wall  lock  gate  failed  and  was  re- 
newed. Four  broken  cast-iron  gear  sectors  on  the  emptying  and 
filling  valves  for  lock  were  replaced  by  new  ones  of  cast  steel.  The 
grading  of  the  grounds  around  the  land  power  house  was  completed. 
One. thousand  and  forty-eight  linear  feet  of  concrete  walk  2^  feet 
wide  were  laid  on  the  reservation  from  the  dwellings  to  the  county 
road. 

Near  the  end  of  the  preceding  fiscal  year  it  was  found  that  most 
of  the  horse  boxes  for  the  wickets  in  the  pass  were  loose  because 
the  nuts  on  the  anchor  bolts  which  hold  the  boxes  to  the  founda- 
tions had  become  loose.  The  worst  of  these  boxes  were  fastened, 
but  owing  to  low-water  conditions  in  the  river,  it  was  inadvisable 
to  hold  the  dam  down  longer  than  required  for  the  absolutely  neces- 
sary repairs,  therefore  refastening  all  the  loose  horse  boxes  was 
suspended  until  river  conditions  should  permit  it  with  less  inter-, 
ference  to  navigation.  Afterwards,  due  to  rocking  of  these  wickets 
(caused  by  abnormally  high  lower  pool  just  preceding  failure  to 
get  the  wickets  down  for  a  rise  in  the  river  in  the  latter  part  of 
November,  1919),  13  of  them  came  out  and  many  of  those  remain- 
ing were  so  loose  that  overhauling  all  the  wickets  in  the  pass  became 
necessary.  Owing  to  the  lateness  of  the  season  and  the  river  condi- 
tion, it  was  not  practicable  to  undertake  this  work  at  that  time,  but 
it  was  done  as  soon  as  river  conditions  permitted  in  the  spring, 
when  95  of  the  175  wickets  were  taken  out,  the  horse  boxes  tightened, 
and  the  wickets  then  replaced.  All  but  5  of  the  lost  wickets  were 
recovered,  and  it  is  expected  to  recover  these. 

Steel  covers  were  purchased  and  delivered  for  the  gate- jack  pis- 
tons for  protecting  them  from  gritty  substances,  but  at  the  end  of 
the  year  were  not  installed. 
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All  the  exposed  ironwork  on  the  lock  and  dam;  the  machinery 
in  the  river  wall  power  plant  and  the  land  power  house;  and  the 
walls  and  ceilings  in  the  office,  hall,  and  engine  room  in  the  land 
power  house  were  painted. 

A  survey  was  made  August  25-28  of  the  river  at  the  site  to  de- 
termine the  effect  of  the  maneuvers  of  the  dam  on  the  foundations 
of  the  structures  and  the  river  bed.  No  change  affecting  the  sta- 
bility of  the  structures  had  occurred. 

Dam  No,  IS.— The  two  small  bear  traps  in  this  dam  having  the 
discharge  capacity  af  about  one  onl}',  of  the  standard  bear  traps 
in  the  dams  above,  regulation  of  this  pool  requires  the  frequent 
maneuvers  of  either  the  weir  or  pass  wickets.  These  maneuvers  were 
originally  intended  to  be  made  with  the  weir  wickets  operated  from 
the  service  bridge  with  a  hand  or  power  winch ;  however,  this  method 
has  never  been  satisfactory  owing  to  the  labor  and  time  required; 
moreover,  frequent  troubles  arise  due  to  the  horses  on  the  wickets 
coming  out  of  the  boxes  by  whicli  held  to  the  foundation. 

Early  in  the  present  fiscal  year  an  attempt  was  made  to  regulate 
the  pool  with  pass  wickets  operated  with  the  maneuver  boat.  This 
was  found  to  be  not  only  possible  but  also  faster  and  easier  than 
with  the  weir  wickets.  However,  this  method  of  regulating  the  pool 
had  to  be  temporarily  abandoned,  as  many  of  the  wickets  came  out 
of  the  horse  boxes,  due  to  the  displacement  of  the  quoins  which 
hold  the  horses  in  the  boxes.  The  quoins  as  originally  installed  are 
supported  by  iron  blocks  resting  on  the  pass  foundation  without  any 
mechanical  means  for  preventing  their  displacement.  New  quoins 
and  blocks  designed  to  overcome  the  difficulty  were  purchased  and 
installed  for  the  40  wickets  at  end  of  pass  adjacent  to  the  bear 
trap.  Since  then  no  trouble  with  displacement  of  the  quoins  has  oc- 
curred with  these  wickets. 

Seven  of  the  Chanoine  weir  wickets  were  lost  because  the  heads 
of  the  bolts  which  hold  the  wicket  boxes  came  through  the  wood. 
'The  wickets  were  recovered  and  repairs  so  made  that  it  can  not  occur 
again. 

The  exposed  ironwork  of  the  lock  gates,  the  winch  trusses  for 
came,  the  concrete  floors  in  halls  and  engine  room  of  the  power  house, 
and  the  walls  and  ceilings  in  three  rooms  of  each  dwelling  were 
painted. 

A  survey  was  made  on  July  29-30  of  the  river  at  the  site,  to  de- 
termine the  effect  of  the  maneuvers  of  the  dam  on  the  foundations 
of  the  structures  and  the  river  bed.  No  change  affecting  the  stability 
of  the  structures  had  occurred. 

Dam  No.  iP.^— Sixty-seven  window  lights  in  the  power  house, 
broken  during  a  hailstorm  on  July  12,  were  replaced.  New  set  of 
flues  was  installed  in  the  auxiliary  boiler  in  the  land  power  house. 
The  earth  slope  on  bank  above  the  power  house  and  at  the  rear  of  the 
esplanade  was  regraded  and  sodded,  this  being  made  necessary  by 
the  slope  being  badly  eroded  by  wave  action  during  high  stages  in 
the  river. 

All  exposed  ironwork  on  the  lock  and  dana,  except  the  cover  plates 
over  the  gate  recesses,  the  machinery  in  the  river  wall  and  land  power 
houses,  the  deck  and  cabin  on  maneuver  boat,  the  walls  a*id  ceilings 
of  office  and  hall  and  floor  and  ceiling  in  shop  in  land  power  house, 
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and  the  walls  and  ceilincrs  in  lower  story  of  the  lower  dwelling  wei S' 
painted. 

A  survey  was  made  on  August  1-4  to  determine  the  effect  of  the 
maneuvers  of  the  dam  on  the  foundations  of  the  structures  and  the 
river  bed.  No  change  affecting  the  stability  of  the  structures  had 
occurred. 

J)am  No.  20, — Considerable  deposit  was  removed  from  the  Chanoine 
Weir  foundation  to  make  it  possible  to  lower  the  service  bridge.  One 
l>ent  prop  was  removed  from  the  pass  and  a  new  one  installed. 

The  exposed  ironwork  on  lock  and  dam,  the  deck  and  cabin  on  the 
maneuver  boat,  the  machinery  in  river  wall  power  house,  and  the 
walls  and  ceilings  in  the  bathrooms  and  kitchens  in  the  dwellings  were 
painted. 

A  survey  was  made  on  August  5-22  of  the  river  at  the  site  to  deter- 
mine the  effect  of  the  maneuvers  of  the  dam  on  the  foundations  of  the 
structures  and  the  river  bed.  Xo  change  affecting  the  stability  of  the 
structures  had  occurred. 

Dam  No,  £1, — This  dam  was  placed  in  operation  for  the  first  time 
since  constructed  on  August  8,  1919. 

Early  in  the  operating  season  of  1920  it  was  discovered  that  most 
of  the  pass  wickets  were  in  unserviceable  condition,  due  to  loosening^ 
of  the  anchor  bolts  by  which  the  horse  boxes  are  fastened  to  the 
foundation.  This  condition  resulted  from  rocking  of  the  wickets, 
caused  by  abnormally  high  lower  pool  preceding  Eiilure  to  get  the 
dam  down  for  a  rise  in  the  river  near  the  end  of  November,  1919. 
In  the  repairs  to  these  wickets  by  divers  it  was  necessary  to  remove 
140  wickets,  fasten  the  anchor  bolts  holding  the  horse  boxes  to- 
foundation,  and  then  reset  the  wickets. 

At  the  end  of  the  operating  season  of  1919,  the  pass  having  been 
lowered  for  the  last  time,  an  attempt  was  made  to  lower  the  Bebout 
Weir  wickets  held  up  with  locking  devices.  It  was  found  that  eight 
of  these  wickets  could  not  be  lowered,  owing  to  the  breakage  of 
operating  rods  (extending  from  the  locking  pin  at  low^er  end  to  top 
of  wicket)  at  point  where  screwed  into  the  pin.  On  account  of 
weather  and  river  conditions,  it  was  not  possible  to  release  these 
wickets  immediately  by  a  diver,  and  before  it  could  be  done  an  ice 
gorge  forced  these  wickets  down,  the  locking  pins  at  lower  end  being 
torn  out.  These  wickets  have  been  held  up  for  temporary  service 
pending  delivery  and  installation  of  new  horses,  props,  and  tiebars,. 
by  which  the  wickets  will  be  hinged  at  a  higher  elevation,  eliminat- 
ing the  locking  devices  thus  reuifered  unnecessary. 

Owing  to  defective  steel  casting  which  connects  the  jack  piston 
rod  to  rack  for  operating  lower  land-wall  gate,  a  new  piston  rod 
with  attached  connection  casting  was  purchased  and  installed. 

/Jo7n  No,  22. — Two  loose  horse  boxes  for  the  pass  wickets  were  re- 
placed. About  350  cubic  yards  of  stone  riprap  were  taken  from  the 
dike  at  the  head  of  Buffington  Island,  about  4  miles  above,  and  placed 
between  the  wall  below  abutment  and  the  river  bank  to  protect  the 
abutment  from  scour.  Approximately  4,500  cubic  yards  of  material, 
consisting  of  sand,  gravel,  debris,  etc.,  were  removed  from  the  lock 
chamber  to  prevent  interference  witli  the  operation  of  the  gates. 
Part  of  the  earth  slope  on  bank  in  rear  of  the  esplanade  was  re- 
graded  wnere  damaged  by  wave  action  during  high  stages  of  the 
• 
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river.  The  grading  of  the  grounds  around  the  power  liouse  and 
dwellings  was  completed  and  138  linear  feet  of  concrete  walk  3^ 
feet  wide  were  laid  from  the  buildings  to  rear  of  grounds.  The  8- 
inch  tile  sewer  from  the  jmwer  house  and  dwellings  w^as  extended  102 
feet  and  carried  through  the  lower  guide  wall  of  lock. 

In  the  fall  of  1919  while  experimenting  with  the  gates  to  deter- 
mine the  maximum  stage  in  open  river  on  which  it  is  practicable  to 
open  tlie  miter  gates,  the  casing  on  the  four- way  valve  for  the  upper 
river-wall  gate  broke.  In  the  spring  of  1920  the  connection  flange  on 
one  end  of  the  casing  for  same  valve  at  lower  end  of  river  wall  was 
found  broken.  Xew  casings  for  these  valves  were  purchased  and  in- 
stalled. 

The  exjxised  ironwork  on  lock  and  dam,  the  walls  and  ceilings  in 
the  dwellings,  and  the  exterior  and  interior  of  the  steel  tank  for 
Avater  supply  were  painted. 

A  survey  was  made  on  August  19-21  of  the  river  at  the  site  to 
<letermine  the  effect  of  the  maneuvers  of  the  dam  on  the  foundations 
of  the  structures  and  the  river  bed.  Xo  change  affecting  the  stability 
of  the  structures  had  occurred, 

Jywin  No,  ^i, — ^This  dam  was  placed  in  operation  for  first  time  since 
constructed  on  August  27. 1919. 

The  beams  and  plates  for  the  gate  recess  covers  were  installed. 
Six  broken  cast-iron  gear  sectors  for  the  emptying  and  filling  valves 
in  river  wall  of  lock  were  replaced  by  new  ones  of  cast  steel.  The 
horse,  prop,  and  tiebars  for  one  of  the  Rehout  weir  wickets  were 
replaced,  the  old  ones  being  either  broken  or  so  badly  twisted  as  to 
make  them  unserviceable.  About  40  per  cent  of  earth  slope  on  the 
bank  at  rear  of  esplanade  was  regraded  where  eroded,  and  about 
one-third  of  the  grading  of  the  grounds  around  the  power  house 
was  completed.  The  piping  and  jacks  for  filling  and  emptying 
valves  in  river  wall  of  lock,  the  top  of  lower  lock  gate,  the  macninery 
and  piping  in  river- wall  power  house,  the  machinery  and  piping  in 
the  land  power  house,  the  exterior  woodwork  of  the  dwellmgs,  and 
the  iron  lence  around  the  OTounds  at  the  dwellings,  were  painted. 

A  survey  was  made  on  November  21-24  of  the  river  at  the  site  to 
determine  the  effect  of  the  maneuvers  of  the  dam  on  the  foundations 
of  the  structures  and  the  river  bed.  Xo  change  affecting  the  stability 
of  the  structures  had  occurred. 

Davi  No.  26, — The  work  of  scraping  the  lower  lock  gates  and  paint- 
ing them  two  coats,  which  was  under  way  and  about  60  per  cent 
completed  at  the  end  of  preceding  fiscal  year,  was  completed  on  July 
8.  The  original  system  of  operating  the  emptying  ana  filling  valves 
of  lock  by  oil  jacks  with  air  pressure  direct  on  the  oil  caused  con- 
siderable trouble,  due  tf)  freezing  water  condensed  from  the  com- 
pressed air,  and  was  changed  by  installing  a  duplex  pump  operated  b^ 
the  compressed  air  and  providing  the  required  pressure  of  the  oil 
in  the  jacks  without  the  compressed  air  coming  in  contact  with  the 
oil.  A  new  fire  wall  was  built  in  one  of  the  main  water  tube  boilers 
in  the  power  house.  The  stucco  on  outside  of  second  story  of  the 
dwellings,  which  when  first  built  was  applied  on  metal  lath  on  wood, 
was  taken  off,  including  the  metal  lath,  and  new  stucco  applied  on 
Bishopric  board  nailed  to  the  wooden  sheathing.     These  repairs 
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were  necessary  because  the  metal  lath  had  rusted  so  badly  that  many 
openings  appeared  in  the  old  stucco. 

Two-pin  cross-arms  were  installed  on  the  poles  for  the  5  miles 
from  Henderson  to  Gallipolis  Ferry  of  the  uovernment  telephone 
lines  extending  from  Lock  No.  11,  Kanawha  River,  to  Dam  No.  26^ 
Ohio  River.  Also  four-pin  cross-arms  were  purcliased  for  the  tele- 
phone line  extending  from  Gallipolis  Ferry  to  Dam  No.  26  and  used 
jointly  by  the  Governement  for  the  telephone  line  previously  men- 
tioned and  the  Gallia  County,  Ohio,  Telephone  Co.  for  local  exchang**^ 
telephone  service  at  Dam  No.  26.  The  wires  of  both  the  Government 
and  company  telephone  lines  were  originally  hung  on  brackets  which 
have  caused  considerable  interruption  to  the  telephone  service. 

For  some  time  the  bear  trap  next  to  pass  has  not  pone  down  more 
than  about  two-thirds  of  the  way  and  late  in  the  fan  of  1019  it  was 
noticed  that  the  lower  leaf  warp's  somewhat  when  down  as  far  as  it 
will  go.  Although  difficult  to  make  an  examination  without  unwater- 
ing  the  trap,  it  was  learned  from  soundings  taken  through  small 
openings  between  the  leaves  that  a  pile  of  deposit  existed  under  the 
trap  at  the  end  next  to  the  pass.  This  material  was  undoubtedly 
carried  under  the  trap  from  the  old  coffer  dam  used  during  con- 
struction and  which  was  only  partly  removed  before  the  dam  was 
placed  in  operation.  Owing  to  the  lateness  of  the  season  it  was  im- 
practicable to  unwater  the  bear  trap  at  that  time  but  at  the  end  of 
the  fiscal  year  preparations  were  under  way  to  make  the  necessary 
repairs. 

The  cover  plates  for  the  gate  recesses  and  on  river  wall  of  look,  the 
exterior  woodwork  on  the  awellings,  and  the  interior  walls  and  ceil- 
ings and  woodwork  in  office  and  hall  in  power  house  were  painted. 

A  survey  was  made  on  August  13-15  of  the  river  at  the  site  to  de- 
termine the  effect  of  the  maneuvers  of  the  dam  on  the  foundations  of 
the  structures  and  the  river  bed.  No  change  affecting  the  stability 
of  the  structures  had  occurred. 

Marlettn  repair  station. — In  addition  to  numerous  small  items  of 
work  performed  at  the  site  for  the  various  works  in  the  district,  the 
following  was  accomplished  by  hired  labor  with  Government  plant : 

A  wooden  barge  of  125  tons  capacity  was  constructed  for  use  in 
maintaining  and  operating  the  Ohio  River  dams.  Seventeen  skiffs 
were  built  for  use  at  the  various  works  in  the  district.  The  material 
was  received  for  new  lower  gates  for  I^ocks  Nos.  1  and  4,  Little 
Kanawha  River,  and  construction  of  the  gates  about  50  per  cent  com- 
pleted. The  material  was  received  for  new  upper  and  lower  gates 
for  Lock  No.  6,  Kanawha  River,  and  construction  of  the  gates  about 
20  per  cent  completed.  The  construction  of  one  small  wooden  service 
boat  for  each  of  Locks  Nos.  2  and  3,  Kanawha  River,  was  commenced 
and  about  50  per  cent  completed.  A  new  wooden  boom  was  built  for 
the  dredge  Addison  for  the  Kanawha  River.  Five  new  weir  wickets 
were  built  for  Dam  No.  18,  Ohio  River.  About  75  tons  of  scrap  iron 
were  received  from  various  works  in  the  district  and  prepared  for 
condemnation.  A  lot  of  patterns  from  various  works  were  received 
for  storage.  A  number  of  patterns  were  crated  and  shipped  to 
foundries  for  use  in  making  castings  for  repairs  to  completed  locks 
and  dams,  or  in  construction  of  new  ones. 
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Maneuver  boats  Nos,  ^J,  25,  and  27^  and  Extra^  Ohio  River, 
were  cared  for;  also  alterations  made  to  the  spud  arms  of  these  boats 
and  some  of  the  equipment  installed. 

This  repair  station  was  placed  in  operation  March  1, 1920. 

The  dams  were  maneuvered  durin^^  the  fiscal  year  as  follows : 


l'.:iise<i. 


Dam  No.  11: 

Up  at  beginning  of  year . 
July  19, 1919 


Oct.  21, 1919.. 
Nov.  9, 1919.. 
Dec.  5, 1919.. 
Feb.  10, 1920. 
Feb.  29, 1920. 
Apr.  2, 1920.. 
May  6,  1920.. 
June  22,  1920. 


Total. 


River  stapes. 


I^owered. 


July  16, 1919 

Oct.  16, '1919.  v.."  *." 
'Oct.'28,'i9i9-'.V.'." 
Nov!  26,1919.'.*!!.'! 
Dec.' 7;V9l'9. '...*.!! 
Feb."l2,19'2d.*.".'!!! 
Mar.'6','l9'2d.'.*!!!!! 
Apr.  i6,'l'926 .'.'!!!! 
June  Ve, '1926!!!!!! 
tip  at  end  of  year. 


Dam  No.  12: 

Up  at  bej^inning  of  year '  July  15, 1919 

July  19, 1919 

Oct.  15, 1919 

Oct.  21,  1919 

Oct.  28, 1919 

Nov.  9, 1919 1 

Nov.  26, 1919 

Dec.  5, 1919 1 

Dec.  7, 1919 

Feb.  10,  1920 

!  Feb.  13, 1920 

Kar.  1,1920 1 

Mar.  5, 1920 

Apr.  2,  1920 

;  Apr.  16, 1920 

May  6, 1920 

,  June  16, 1920 

June  22, 1920 i 

Upat  endof  year. 

Total i 

Dam  No.  13: 
Up  at  bet 
July  20,  1919 

July  27,  1919. 

Oct.  22, 1919. 

Nov.  9,  1919. 

Dec.  5, 1919. 

Feb.  10,  1920 

Mar.  2, 1920. 

Apr.  2, 1920. 

May  22, 1920. 

June  23,  1920 


Up  at  beginning  of  year I  July  15, 1919 . 


I  July  24, 1919 

.*  Oct.' 15,*  1919.  V.'.*.'! 
|"Oct.'28*"l9*l'9.V.*.'.'! 

rNov!2iB','i9i9!!!!!! 
,'i)ec.'7!'l*9*l'9'." .'!!!!! 
'Feb.*  13*, '19*20." .'!.'!! 
"Mar.'5','l*920 .'.'!!!!! 
I  "Apr.*  16, '1920.".'.*!!! 

'jun'ei'e, '1*920 .'!!!!! 

Up  at  end  of  year. 


.\l)OV0 

low  waler. 


Feet. 
12.0 
12.5 
15.1 

9.0 
11.0 

9.4 
11.0 

8.8 
10.2 

6.6 
12.6 

5.3 
11.3 

8.3 
11.3 
10.0 
13.6 
11.0 


Above 
pass  sill. 


10.0 
9.1 
9.6 
7.9 
9.6 
8.4 
9.5 
7.8 
9.5 
5.6 

10.0 
4.2 

10.5 
7.1 
9.5 
9.2 

11.0 
9.8 


11.8 
10.7 

7.1 

6.3 
10.9 

7.5 
12.1 
10.6 
11.3 

9.7 
11.2 

7.1 
11.2 

5.9 
12.5^ 

8.9 
11.1 
10.0 
12.8 
12.0 


Total. 


Feet. 
13.0 
13.5 
16.1 
10.0 
12.0 
10.4 
12.0 

9.8 
11.2 

7.6 
13.6 

6.3 
12.3 

9.3 
12.3 
11.0 
14.6 
12.0 


13.2 
12.3 
12.8 
12.1 
12.8 
11.6 
12.7 
11.0 
12.7 

8.8 
13.2 

7.6 
13.7 
10.3 
12.7 
12.4 
14.2 
13.0 


14.0 
12.9 

9.3 

8.5 
13.1 

9.7 
14.3 
12.8 
13.5 
11.9 
13.4 

9.3 
13.4 

8.1 
14.7 
11.1 
13:3 
12.2 
15.0 
14.2 


Drys 
up. 


14 
87 

17 
3 
2 
4 
14 
10 
8 
166 

14 
89 
6 
17 
3 
3 
4 

15 

31 

8 

190 

14 

4 


16 
2 
3 
4 

15 
26 

182 
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Raisod. 


Dnm  No.  14: 

Up  at  l)eeinnmg  of  year. 
July  19, 1919 


Pept.  1,  1919.. 
Oct.  21, 1919.. 
Nov.  9,  1919.. 
I>eo.  5,  1919.. 
Apr.  4,  1920.. 
May  7,  1920... 
June  l.'.T  1920. 


LowfTod. 


July  15, 1919 

Aug."  31, 1919 .*.".' .'.*." 
Oct.' 15, '1919.'.".".'.'.' 
Oct."28,"l919'.'.'.'.'.'.' 
Nov.  26, 1919!!!!."! 
Deo."  7,"l'919. '.'."!!!! 

Apr. '16,  iVao. "."."!!! 

Ji'me"l'6",'l9a) .'!!!!! 

j  Up  at  ond  of  year . 


Total. 


J>am  No.  15:  | 

t^p  at  1  egimiing  of  year Jul v  15,  1919 

July  19,  1919........' '....: 

I  July  19,  1919 

July  21,  1919 

Oct.*  15,  1910 

Oct .  21,  191 9 ; 

I  Oct.  27,  1919 

Nov.  9,  1919 ' 

I  Nov.  25,  1919 

Dec.  5,  1919 1 

!  Dec.  7,  1919 

Afr.  3,  1920 1 

Apr.  16,  1920 

May  7,  IV-V) \.... 

I  June  17,  1920 

June  24,  lP2(i i 

Up  at  end  of  year. 

TutA] ' 

]>ani  No.  16:  \ 

July  11,  1919 


July  21,  1919 

Oct. 21,  1919 

Nov.  9,  1919 

I>ec.  .',  1919 

Apr.  3,  1920 

May  7,  1920 

Junc2:j,  1920 ■>. 


Toial.. 


Dam  No.  17: 

I'p  at  I  e^inning  of  year. 
Aug.  3,  1919 .' 


Oct  21,  1919.. 
Nov.  10,  1919. 
May  25,  1920.. 
Jime23,  1920. 


Toljvl. 


July  15,  1919 

0ctVi5,'"i9i9.!!!!!! 
oct.'27,"i9i9.!!!!!! 
Nov!"25',"i9i9!!!!!! 

"Dec.'7,"l"9"l'9. '."."!!!! 
Apr.  r6*'l"920' .'.'!!!! 

"iimc'i'7','i92d.'!!!!! 

Up  at  end  of  yei\r. 


July  12,  1919 

Oct.  is,  1919.!!!!!! 
Oct  .26,"  1919.!!!!!! 

'Dec.'?,*  19l"9".' ."."!!!! 
"June'lV", '1920'." !!.'!! 
i'p  at  end  of  year. 


River  stages. 


.Vliove 
I  low  water. 


Fed. 
12.3 
11.9 

(') 

(») 
11.0 
10.8 
12.4 
10.8 
13.0 
10,6 
12.6 
5.0 
12.0 
9.3 
12.4 
10.6 


I   Davs 
Ahovp      j     "P- 
p;is.s.sill.    ' 


11.5 


6.4 
10.  S 

7.3 
11.7 
11.5 
11.7 
11.1  : 
13.3  I 
10.7  I 
12.3  I 

6.4 ; 
11.0  ! 
9.6 
12.0 
10.4 


9.1 
5.  s 

10.7 
10.6 
10.  S 
7.2 
10.9 
7.4 
9.S 
10.3 


Fed.      i 
13.6 
13.2 

0) 

{') 
12.3  ■ 
12.1 
13.7 
12.1  I 
14.3  1 
11.9 
1.3.9  I 
6.3 
13.3 
10.6 
13.7 
11.8  . 


14 
48 
45 

I 
17 

2 
12 
40 

7 
192 


12.0 

13. 5 

11.5 

13.0 

6.5 

s.o 

11.6 

13.1 

11.0 

12.5 

11.2 

12.7 

12.0 

13.5 

10. 5 

12. 0 

12.2 

13.7 

6.3 

7.8 

11.3 

12.8 

9.6 

11.1 

11.6 

13.1 

10.  S 

12.3 

.8.0  , 
12.4 

8.9 
13.3 
13.1 
13.3 
12.7 
14.9 
11.3 
13.9 

8.0 
12.6 
11.2 
13.6 
12.0 


11.4  , 
7.1  ' 

13.0  I 

12.3 

12.1 
9.5 

13.2 
9.7 

12.1 

12.6  , 


.1  148 


87 
6 

17 
2 

13 

10 

6 

155 


8 
17 

2 
13 
41 

7 
179 

12 
74 

5 
27 
23 

7 
148 


iNot  Kiven. 
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R8i2*ed. 


Ix)wered. 


River  stages. 


Above 
low  water. 


Above 
pass  sill. 


Days 
up. 


Dam  No.  18: 

Up  at  be^nning  of  year. 
July22,fll9.... 


Oct.  22,  1919.. 
Nov.  10, 1919. 
Apr.  13, 1920. . 
May  7, 1920... 
May  15,  1920.. 
June  7, 1920... 
June  24,  1920. 


Total., 


Dam  No.  19: 
Upatbegbmi] 
July  22,  1919. 

Aug.  9, 1919.. 

Aug.  25,  1919. 

Sept.  2, 1919.. 

Oct.  22, 1919.. 

Nov.  10, 1919. 

Dec.  6,  1919.. 

Apr.  5,1920.. 

May  8^  1920.. 

May  17,  1920., 

June  7,  1920.. 

June  24, 1920. . 


Total. 


Dam  No.  20: 
Upatbei 
July  22, 1919. 

Aug.  9, 1919.. 

Oct.  22,1919-. 

Nov.  10,1919. 

Dec.  6, 1919. . . 

Apr.  6, 1920... 

May  8,1920... 

May  17, 1920.. 

June  8,1920... 

June  25, 1920.. 


Total. 


;  of  year. 


of  year. 


July  15, 1919 

OctVii'ibib*. '.!!!*.! 

OctV27,  1919.  "..*!!!! 
Dec.*7*V919.V.* '.*.*.* 
Apr.  i*6* '1920'.*.'!'.!! 
May  13,*  Vmo.!  *.*.!!! 

June*  iiwo .'.'!;!!! 

June  17, 1920 

A.... 

Upat  endof  year. 


July  15,  1919 

Aug.  6, 1919.!!...! 

Aug! '25,' 1919!!!!!! 
Aug!'3i,'i9i9!!!!!! 
oct.*i4*V9V9" !!!!!! 

Oct.  27,  1919 

Nov.  25, 1919 

Dec.  6,  1919 

Apr.  16, 1920 

Mayl3»  1920 

June  4, 1920 

June  17, 1920 

Up  at  end  of  year. 


July  16, 1919 

Aug! 'e/iwo! !!!!!! 
0ct.'i4ri9i'9..!!!!! 
octV27',*i'9i'9.!!!!!! 
Nov.'asViiii!!!!!! 

Deo.*6!"l919.'.*!!!!! 

Apr!  "16,1920" .'!!!!! 

Mayi2,"l'M0.*.'.'!!! 
June"4Vl"926!!!!!!! 

Jime'nViiid!!!!!! 

Up  at  end  of  year. 


Feet. 
12.0 

8.5 
11.5 

86 
11.8 

8.3 
11.2 
10.0 
10.9 
10.8 
11.3 

9.7 
11.2 
•  7.8 
10.9 
10.6 


11.1 
8.2 

11.8 
8.8 


12.0 

8.5 
12.4 

8.3 
13.5 

7.0 
11.4 

4.6 
11.8 

7.0 
10.7 
10.2 
11.6 

8.0 
11.0 

8.0 


10.3 

8.4 
11.6 

9.7 
11.2 

8.7 
12.4 

9.0 
14.2 

9.0 
10.2 

4.6 
11.5 

7.6 
11.7 
10.5 
10.0 

7.9 
11.4 

9.0 


Feet. 
13.6 
10.1 
13.1 
10.2 
13.4 
9.9 
12.8 

n.6 

12.5 
11.9 
12.9 
11.3 
12.8 
9.4 
12.5 
12.2 


13.1 
10.2 
13.8 
10.8 


14.0 
10.5 
14.4 
10.3 
15.5 

9.0 
13.4 

6.6 
13.8 

9.0 
12.7 
12.2 
13.6 
10.0 
13.0 
10.0 


11.9 
10.0 
13.2 
11.3 
12.8 
10.3 
14.0 
10.6 
15.8 
10.6 
11.8 

6.2 
13.1 

9.2 
13.3 
12.1 
11.6 

9.5 
13.0 
10.6 


15 
85 

5 
27 

4 

6 
20 
10 

6 

~m 

13 
15 
16 

6 
42 

6 
15 


12 
5 
18 
10 
6 
163 


15 
16 
67 

5 
16 

1 
11 

5 
18 

9 

5 
"W8 


t  First  time  raised  since  constructed. 
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Raised. 


Dam  No.  21: 
Bept.5,1919^ 

Oct.  23, 1919.. 

Nov.  14, 1919. 

May  8,1930... 

June  4, 1920.. 

June  8, 1920.. 

June  25, 1920. 


Total. 


Dam  No.  22: 

Up  at  beginning  of  yeai . 
July  24, 1919 


Aug.  9, 1919.. 
Oct.  23, 1919.. 
Nov.  10, 1919. 
Dec.  6, 1919.. 
Apr.  6, 1920.. 
May  7, 1920.. . 
May  18, 1920.. 
June  9, 1920.. 
June  26, 1920. 


Total. 


Dam  No.  24: 

Aug.  27, 1919 ».. 

Oct.  23, 1919... 

Nov.  11,1919.., 

Apr.  5,1920... 

May  9, 1920..... 

May  18, 1920.... 

May  29, 1920... 

June  10, 1920... 

June  26, 1920... 

June  28, 1920... 


Lowered. 


Oct.  14, 1919 

Oct.' 27]  1919.".'.!!'.! 
Deo.'6,*l*9V9V.'."!!!! 
"Mayii'lMb'.".*.*.'!! 
iimc  4,1926!!!!!!! 

Jiine'iVViaii!!!!!! 

Up  at  end  of  year. 


July  15, 1919 

Aug! '7,1919!!!!!!! 

oct.'ul'ww.!!!!!! 
0ctV27!'i9i'9.!!!!!! 
Nov!'26,"i9i9!!."!!! 

Dec.*6',V9'l9*.'.".".'!!! 
Apr!  16', 'l9S». '.'!!!! 
Mayiii'i'wb'.'.!!!!! 
Jime'i',1'920*!.!.!! 
Jime'nViai).'!!!!! 

Up  at  end  of  year. 


I  Oct.  14,1919 

"oct."26;i'9i'9.!!!!!! 
'nov.'mVww!!!!!! 
j'Apr.'is/iaa). '.*!!!! 
I'Maywii'wbV.'.'."!! 

|*May'23iiwb'.!!!!!! 

['June4,"i9ad.'!!!!!! 
June'i'7,'i9ad .'!!!!! 
JimeiabViwo .'!!!!! 
Upatendof3rear. 


Total 

1  First  time  raised  since  constructed. 


River  stages. 


Above 
low  water. 


Fta. 

9.5 
11.5 

9.5 
13.0 

9.0 
13.0 
11.0 
14.4 

8.8 
10.2 

8.2 
12.0 

9.8 


10.0 

8.1 
11.4 
10.2 
10.5 

5.9 
12.8 
10.5 
13.2 

9.2 
11.5 

3.9 
11.0 
11.7 
11.4 

6.7 
10.2 

6.9 
11.0 

7.8 


8.2 

12.1 
6.5 

12.8 
6.1 

13.0 
7.7 

11.0 
5.2 

11.2 
8.4 

11.3 
7.0 
8.*3 
6.0 
9.1 
7.4 
9.3 
9.8 


Above 
pass  sin. 


Feet. 
11.5 
13.5 
11.5 
15.0 
11.0 
15.0 
13.0 
16.4 
10.8 
12.2 
10.2 
14.0 
11.8 


12.4 
10.5 
13.8 
12.6 
12.9 

8.3 
15.2 
12.9 
15.6 
11.6 
13.9 

6.3 
13.4 
14.1 
13.8 

9.1 
12.6 

9.3 
13.4 
10.2 


9.7 
13.6 

8.0 
14.3 

7.6 
14.5 

9.2 
12.5 

6.7 
12.7 

9.9 
12.8 

8.5 

9.8 

7.5 
10.6 

8.9 
10.8 
11.3 


Days 
up. 


40 
4 


9 
5 


15 

15 
67 

B^ 

16 
1 

11 
5 

17 

8 

4 

"l5 

44 
4 

15 

8 

4 
4 
ft 

7 

2 
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Raised. 


River  stages. 


Lowered. 


I     Above 
low  water. 


Above 
pass  sill. 


Days 
up. 


Dam  No.  26: 
July  9, 1919.. 


July  27, 1919.-^. 
Aug.  11,1919.... 

Sept.  4, 1919 

Sept.  24, 1919.... 
Nov.  12,1919-... 

June  1,1920 

June  11, 1920.... 
June  29, 1920 


Total. 


July  13, 1919 

Aug!  V,  1919;!!."!!.' 

sept.i'ibw. !!!!!! 
Oct.' isi  1919.".]!!!! 

8e"ptV25,'i9i9.!!!!! 

nov.mVww!!!!!! 

June  4, 1920 .'!!!!!! 
Jime  17,1926!!!!!! 
Up  at  end  of  year. 


Feet. 

4.3 
10.5 

8.4 

9.7 

8.6 
11.2 

7.0 
12.0 

7.2 
11.0 

6.0 
10.5 

5.3 
10.6 

8.6 
10.5 

7.5 


Ftet. 

7.0 
13.2 
11.1 
12.4 
11.3 
13.9 

9.7 
14.7 

9.9 
13.7 

8.7 
13.2 

8.0 
13.3 
U.3 
13.2 
10.2 


4 

10 

21 

39 

1 

14 
3 
6 
2 
100 


Fiscal  year  ending  June  30 — 

1910 *1, 032. 77 

1911 12, 877. 80 

1912 36. 231. 11 

1913 57. 877. 90 

1914 57, 867. 62 

1915 60. 390.  50 

1916 81,  891.  36 


Fiscal  year  ending  June  30— Continued. 

1917 98. 117. 41 

1918 159. 954. 48 

1919 259. 986. 46 

1920 277. 708.  38 


Total 1, 103. 935.  79 


Summary  of  expenditure%  for  operating  and  care  of  locks  and  dams  on  Ohio 
River  for  the  fiscal  year  ending  June  SO,  1920. 

Items  of  approved  project  for  fiscal  year  ending  June  30, 1920 : 

1.  Administration $15, 527. 37 

2.  Operation  of  locks  and  dams  and  other  works 193, 211. 92 

3.  Maintenance  and  repairs 52,963.66 

4.  Improvement  and  reconstruction 1,682.21 

5.  Marietta  repair  station 12,952.46 

6.  Special   work , 903. 89 

7.  Channel  work 

8.  Contingencies ^ 466.  87 


Total ^ 277, 708. 38 

CONTRACTS  IN  FORCE. 
DAMS   NOS.    11,    12,    13,    14,    15,  AND   16. 

Contractor :  Cresap  &  Armstrong. 

Amount  and  character  of  work:  $19,004.11,  furnishing  and  placing  stone 
riprap. 

Rates :  $4.80  per  ton. 

Date  of  approval :  June,  1919. 

Date  of  beginning :  July  28,  1919. 

Date  of  expiration :  October  26, 1919. 

Completed  at  end  of  fiscal  year :  100  per  cent. 

DAM   NO.    11. 

Contractor :  S.  Casparis,  sole  owner,  Kings  Creek  Quarry  Co. 

Date  of  contract :  September  3. 1919. 

Date  of  approval :  Emergency  contract. 

Date  of  beginning :  September  23, 1919. 

Date  of  expiration :  October  23,  1919. 

Amount  and  character  of  work :  $9,277.22. 

Rates :  Furnish,  deliver,  and  place  stone  riprap  at  the  rate  of  $4.55  per  ton. 

Completed  at  the  end  of  fiscal  year :  100  per  cent. 
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LOCKS  AND  DAMS  NOS.  28  AND  29,  OHIO  HIVMK. 


REPORT  OF  MAJ.   IT.  P.  STOREY,  CORPS  OF  ENGINEERS. 


Second  District,  Cincinnati,  Ohio. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  28  AND  29,  OHIO  RIVER. 
OP£BATIONB  DT7BIN0  THE  FISCAL  TEAB. 

The  locks  and  dams  were  in  operation  during  such  periods  of  the 
year  when  the  pools  were  required  for  navigation.  In  addition  to  the 
usual  routine  work  pertaining  to  their  operation,  the  following  re- 
pairs and  improvements  were  made  : 

DAM  NO.  28. 

Loose  horse  boxes  of  pass  were  tightened  with  the  aid  of  a  diver; 
concrete  steps  were  built  frcMn  top  of  bank  on  West  Virginia  side  to 
abutment,  replacing  old  wooden  steps  which  had  become  unsafe ;  re- 
built front  end  of  maneuver  boat  cabin  and  painted  cabin,  deck,  stack, 
and  outside  of  hull  above  water  line;  painted  gate  recess  cover  plates, 
gate  operating  engines,  upper  and  lower  gat^  above  water  line  and 
pipes  in  power  house ;  planted  a  few  shade  trees. 

DAM  NO.  29. 

The  valves  in  bear  trap,  pier  No.  1,  having  become  clogged  with  de- 
posit, were  cleaned  out  with  the  aid  of  a  diver;  sewer  under  power 
house  was  dug  up,  repaired,  and  concrete  floor  replaced;  set  14  line 
poles  and  strung  a  three-line  No.  6  gage,  three-phase  service  line  from 
feed  wires  on  public  highway  to  lock  power  house ;  wired  power  house 
and  pounds  and  installed  lights  and  fixtures;  set  up  a  blacksmith 
shop  in  old  warehouse  equipped  with  necessary  tools;  painted  boiler- 
air  compressors,  and  pipes  oi  power  house;  painted  floors  of  dwellings 
and  inside  of  maneuver  boat  hull ;  made  cinder  concrete  blocks  to  be 
used  in  erecting  new  warehouse ;  planted  some  shade  trees. 

The  dams  were  maneuvered  during  the  fiscal  year  as  follows : 


Raised. 


Dam  No.  28: 
July  3, 1919.. 


July  27, 1919.. 
Aug.  11, 1919. 
Sept.  6, 1919.. 


Lowered. 


Jnly  13, 1919.. 

AugiVVwwi! 

SeptVi,*i9i9.! 

0ctVi3,"V9i9.! 


River  stages. 


Above 
low  water. 


Fed. 

8.2 
10.1 

9.3 
10.8 

9.3 
10.2 

8.1 
11.0 


Above 
pass  sill. 


Fed. 

9.9 
11.8 
11.0 
12.5 
11.0 
11.9 

9.8 
12.7 

2685 


Days 
up. 


11 

"ii 
'26 

'88 
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Lowered. 

River  stages. 

Days 
up. 

Raised. 

Above 
low  water. 

Above 
pass  sill. 

Dam  No.  28— Continued. 

Oct.  24, 1919 

Feet, 

9.0 
11.0 

8.0 
12.0 

8.2 
10.7 

9.6 

Feet, 

ia7 

12.7 
9.7 

13.7 
9.9 

12.4 

11.3 

2 

Oct.  25, 1919 

Nov.  12, 1919 

15 

Nov.26,1919 

June  16, 1920 

2 

June  17,1920 

June  29, 1920 

2 

Total 

102 

Dam  No.  29: 

July  4, 1919 

9.1 

10.2 
9.5 

10.7 
9.5 

10.1 
9.0 

10.9 
9.2 
9.9 
8.7 
9.5 
9.0 
9.3 
8.2 

10.8 
11.9 
11.2 
12.4 
10.8 
11.8 
10.7 
12.6 
11.9 
11.6 
10.4 
15.6 
10.7 
11.0 
9.9 

10 

July  13, 1919 

July  28, 1919 

10 

Aug. '7,1919 

Aug.  11, 1919 

ii 

Aug.  JO,  1919 

Aug.  27, 1919 

5 

Sept.  1,  i9i9 '...'....'...' 

Sept.  4, 1919 

38 

Oct.  13, 1919 

Nov.  20, 1919 

5 

Nov.  25, 1919 

June  13, 1920 

4 

June  30, 1920 

June  17,1920 

Total 

85 

Summary  of  expenditures^  for  operating  and  care  of  Damis  Nos.  28  and  29, 
Ohio  Rivery  for  the  fiscal  year  ending  June  SO,  1920, 

Items  of  the  approved  project  for  the  year : 

1.  Administration  $4, 310. 47 

2.  Operation  of  locks  and  dams 27, 327. 62 

3.  Maintenance  and   repairs 4,217.24 

4.  Improvements  and  reconstruction 1,538.89 

5.  Channel  work 15.  20 

6.  Special   work .00 

7.  Contingencies 625. 53 

Total ' 38, 034. 95 

EXPENDITURES. 

For  fiscal  year  ending  June  30 — 

1917 '$6,  763.  44 

1918 "  19, 293.  96 

1919 *  31, 905.  46 

1920 38, 034. 95 

Total : 95, 997. 81 

^  Include  expenditures  made  during  the  year  for  outstanding  liabilities  at  the  beginning 
of  the  year,  but  do  not  include  outstanding  liabilities  at  the  end  of  the  year. 

*  Proportianate  part  applicable  to  No.  28  apparently  not  separable  from  the  aggregate 
for  Nos.  11,  12.  13,  14,  15,  16,  18,  19,  20,  26,  and  28,  of  which  it  formed  a  part  up  to 
and  including  May  7,  1919,  when  it  was  transferred  to  the  second  Cincinnati  district 
from  the  Wheeling,  W.  Va.,  district. 
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LOCKS  AND  DAMS  NOS.  31,  35,  AND  37,  OHIO  RIVBIl. 


REPORT  OF  LIEUT.  COL.  EARL  I.  BROWN,  CORPS  OF  EXQINEERS. 


First  Districtt,  Cincinnati,  Ohio. 


OPEHATING  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  31,  35,  AND  3  7,  OHIO  RIVER. 

LOCK   AND   DAM   NO.   31. 

This  lock  and  dam  was  ready  for  operation  on  October  22,  1919, 
but  as  the  river  was  at  a  favorable  stage  during  the  balance  of  the 
fiscal  year  it  was  not  necessary  to  raise  the  dam.  A  cofferdam  below 
the  entrance  to  the  lock  (surrounding  uncompleted  lower  guide  wall) 
which  blocked  the  lower  entrance  was  being  removed  at  the  close 
of  the  fiscal  year  by  the  United  States  dredge  plant. 

Expended  under  allotments. 
Date  allotted,  Oct.  18,  1919 $18,000 

Summary  of  expenditures  for  operating  and  care  of  lock  and  dam  No.  31, 
Ohio  River,  for  tlie  fiscal  year  ending  June  30,  1920 :  ^ 

Salaries  of  lock  force $3,109.T2 

Extra  labor 872. 60 

Fuel 1, 394. 32 

Contingencies 612.91 

Total 5, 989. 55 


LOCK    AND   DAM    NO.    35. 


Although  the  power  house  for  this  dam  has  not  been  built,  the 
dam  was  placed  in  operation  on.  September  3,  191?),  power  being 
furnished  bv  a  power  boat  placed  behind  the  lower  land  wall.  The 
dam  was  raised  once  during  this  period. 

The  lock  force  w^as  employed  in  cleaning  up  the  reservation,  sur- 
facing roadways,  assisted  in  the  completion  of  dwellings,  etc. 


Mawuvera  of  Dam  So  during  year  ending  *June  SO,  1020. 

Raised. 

Lowered. 

Days 
up. 

Sept.  3 

Oct.  14 

41 

Expended  under  allotment  ft.  % 

Date  allotted,  Aug.  21,  1919 $26,000 

2697 
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Summary  of  expenditures  for  operating  and  care  of  Tjock  and  Dam  No.  So,  Ohio 
River,  for  the  flftcal  year  ending  June  SO,  1920. 

Administration $i>5. 00 

Salaries  for  lock  force 13,499.73 

Extra  labor 312. 11 

Repairs  and  Incldeutals 1.043.91 

Fuel 974. 24 

Supplies 693.05 

Ck)ntlDgende8 ^  76.99 

Total 16, 655. 03 


LOCK  AKD  DAM    NO.   37. 


The  usual  routine  work  of  operation  and  care  was  carried  on,  and 
in  addition  the  building  of  a  new  wooden  hull  for  the  maneuver  boat 
was  undertaken.    Other  repairs  were  about  normal. 

Maneuvers  of  Dam  37  during  the  year  ending  June  SO,  1920. 


Raised 


Lowered. 


Days 
up. 


July  6... 
July  30.. 
Aug.  14. 


Down  July  1 ' 

July  15  (100  wickets) 10 

Aug.  9  (100  wickets) 10 

Oct.  14 61 


Total. 


81 


Expended  ufider  allotments. 
Date  allotted : 

Oct.  20,  1910 $2,424.08 

July  19,  1911 15,764.96 

July  23,  Dec.  3  and  6,  1912,  and  Mar.  10.  1913 31, 372.  86 

July  22,  1913 •_ 21,197.86 

July  28,  1914,  and  Mar.  2,  1915 21, 743. 60 

July  15,  1915 18,581.59 

July  20,  1916 23, 254.  70 

Aug.  25,  1917 24.657.93 

Aug.  13,  1918 29,669.05 

Aug.  16,  1919 22,427.40 


Total 211, 094. 03 

Summary  of  expenditures  for  operating  and  care  of  Lock  and  Dam  No.  S7,  Ohio 
River,  for  the  fiscal  year  ending  June  SO,  1920. 

Administration |183. 83 

Salaries  for  lock  force 11, 192. 16 

Extra  labor 3, 534. 12 

Repairs  and  Incidentals 1, 003. 83 

New  hull  for  maneuver  boat 2,681.87 

Fuel 1, 835. 31' 

Supplies 1. 599. 55 

Contingencies 297.73 

Total : 22, 427. 40 
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SUMMARY. 

Expended  under  allotments. 
Date  allotted : 

Qct.  20,  1910 $2,424.08 

July  19,  1911 15,  764. 96 

July  23.  Dec.  3  and  6,  1912,  and  Mar.  10,  1913 31. 372. 86 

July  22,  1913 1 21.197.86 

July  28,  1914.  and  Mar.  2.  1915 21, 743. 60 

July  15,  1915 18,581.59 

July  20,  1916 23,254.70 

Aug.  25,  1917 24.657.98 

Aug.  13,  1918 29. 669. 05 

Aug.  16,  1919 22,427.40 

Aug.  21.  1919 16, 655. 03 

Oct.  18.  1919 ^ 5, 989. 55 

Total 233. 738. 61 
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LOCK  AND  DAM  NO.  41.  OHIO  RIVER,  AND  LOUISVILLE  AND  PORT- 

LAND  CANAL. 


REPORT  OF  COL,   O.  M,  HOFFMAN,   CORPS  OF  ENGINEERS, 


Louisville,  Ohio,  District. 


OPERATING   AND   CARE   OF   LOCK   AND  DAM   NO.    41    AND  THE  LOUISVILLE 

AND*  PORTLAND  CANAL. 

OPERATIONS   DURING  THE  FISCAL  TEAR. 

The  work  was  carried  on  during  the  year  by  hired  labor  with  Gov- 
ernment plant. 

The  lock  was  open  to  navigation  296  days  during  the  year;  was 
closed  69  days  on  account  of  high  water,  llie  highest  stage  of  the 
river  occurred  March  23,  when  the  upper  or  canal  gage  reading  was 
31.5  feet  and  the  lower  or  river  gage  stood  at  57.1.  The  lowest  water 
was  on  September  19,  upper  gage  6.J,  lower  4.5.  6.7  on  the  upper 
or  pool  gage  was  on  account  of  making  repairs  to  temporary  dam 
in  sections  8  and  9.  While  in  past  years  the  floods  have  reached  a 
much  higher  mark,  the  winter  and  spring  of  1919  and  1920  was 
noted  for  the  great  number  of  times  that  the  river  overflowed  the 
avails  of  the  lock  and  canal,  and  for  the  large  amount  of  deposit  re- 
maining after  each  high  water.  In  January  solid  shore  ice  and 
heavy  floating  ice  in  the  river  caused  a  suspension  of  navigation,  and 
the  canal  was  occupied  for  about  15  days  as  an  ice  harbor  by  a  large 
number  of  *  steamboats  and  other  craft ;  in  all,  about  50  pieces.  Navi- 
gation was  fully  resumed  toward  the  latter  part  of  the  month,  and 
no  further  trouble  from  ice  occurred  during  the  balance  of  the  win- 
ter. While  ice  conditions  were  at  the  worst  the  steamer  Cherokee 
kept  the  ice  broken  in  the  canal  and  during  the  early  part  of  the 
freeze-up  assisted  other  boats  and  barges  to  places  of  safety. 
'  The  temporary  timber  dams  at  head  of  falls  in  front  of  sections 
6,  6A,  7,  8,  and  9  were  maintained  in  place,  but  repairs  will  be  nec- 
essary during  the  present  season. 

The   movable  sections,  Nos.   2-3-5   Boul6  type   and   section   10 
Chanoine  were  operated  as  follows; 


Date. 

Upper 

gage. 

1919. 

July    3 

10.8 

6 

8.9 

7 

7.9 

8 

8.4 

0 

8.4 

14 

8.7 

16 

8.8 

16 

9.0 

19.8 

14.4 
8.2 
8.6 
7.0  , 
6.6  , 
6.4 
8.2  i 


6 

10 
10  I 
10  I 
10 

10   . 
10  I. 


224    

28   

400   

48   

80  J 

20 ; 

140 

320 


Date 

Upper 

Lower 

Ser-- 

f^e. 

ga?e. 

tion. 

1919. 

July  17 

9.1 

7.7 

10 

19 

10.1 

14.8 

3 

19 

10.1 

14.8 

2 

26 

10.3 

18.2 

2 

26 

10.3 

18.2 

3 

29 

9.1 

12.7 

10 

30 

8.9 

11.0 

10 

31 

8.9 

9.4 

10 

Linear 
feet 

raised. 


Linear 
feet 
low- 
ered. 


88 

100 

100 

100 

100 

100 

200 

100 

2701 
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Date 

Upper 

Lower 

Seo 

Linear 
feet 

Linear 
feet 

Date. 

Upper 

Lower 

Sec- 

Linear 
feet 

Linear 
feet 

gage. 

gago. 

Uon. 

raised. 

low- 
ered. 

gase.. 

gage. 

tion. 

raiscKi. 

low- 
ered. 

1019. 

1920. 

Aug.    1 

8.6 

7.7 

10 

40 

Jaa.     8 

8.1 

U.6 

5 



108 

2 

8.6 

7.3 

10 

60 

3 

8.1 

11.6 

10 

200 

8 

9.2 

7.8 

10 

120 

9 

10.6 

22.2 

3 

100 

10 

8.9 

9.6 

10 

280 

9 

10.6 

22.2 

2 

606 

14 

8.8 

10.5 

10 

140 

15 

11.8 

33.4 

2 

424 

15 

8.6 

8.8 

10 

160 

16 

11.2 

28.6 

2 

84 

16 

8.4 

7.3 

10 

168 

17 

10.7 

24.8 

3 

100 

26 

9.8 

8.4 

3 

ioo 

24 

1L7 

28.4 

3 

100 

Sept.    4 

9.4 

7.8 

10 

140 

24 

U.7 

28.4 

2 

386 

5 

9.8 

9.4 

10 

380 

Feb.    2 

10.5 

27.0 

2 

388 

5 

9.3 

9.4 

2 

80 

2 

10.5 

27.6 

3 

100 

6 

8.1 

10.1 

2 

348 

Mar.  12 

12.3 

31.3 

2 

348 

6 

8.1 

10.1 

2 

80 

1^ 

12.3 

3L3 

100 

8 

8.1 

6.8 

10 

56 

2$ 

U.6 

33.3 

2 

i32 

8 

8.1 

6.8 

2 

80 

30 

10.9 

27.6 

2 

216 

10 

7.5 

6.0 

1 

100 

Apr.  10 

10.0 

21.0 

3 

100 

16 

6.8 

6.4 

10 

96 

20 

1L8 

27.1 

2 



344 

Oct.     3 

8.2 

4.8 

10 

72 

20 

11.8 

27.1 

3 



100 

5 

8.2 

4.3 

10 

240 

May     1 

11.7 

32.9 

2 

344 

5 

7.9 

6.1 

10 

240 

3 

10.9 

25.9 

3 

100 

13 

9.5 

7.0 

3 

166 

12 

8.9 

16.5 

5 

148 

13 

9.5 

7.0 

2 

100 

13 

10.7 

20.7 

8 

100 

14 

9.6 

8.2 

10 

450 

21 

9.8 

19.5 

3 

100 

15 

9.1 

11.6 

10 

170 

22 

9.4 

16.9 

5 

300 

25 

10.2 

18.2 

3 

ioo 

24 

9.0 

18.6 

5 

60 

25 

10.2 

18.2 

2 

100 

24 

9.0 

13.6 

10 

100 

28 

10.6 

17.3 

3 

100 

June    2 

8.0 

12.2 

10 

80 

28 

10.6 

17.3 

2 

200 

3 

8.8 

n.5 

10 

80 

Nov.    1 

12.2 

28.8 

2 

200 

5 

9.0 

11.9 

10 

280 

10 

12.6 

33.5 

2 

100 

14 

9.2 

14.2 

10 

68 

11 

11.9 

28.9 

2 

224 

14 

9.2 

14.2 

10 



68 

13 

11.0 

22.1 

2 

76 

15 

8.8 

13.1 

10 

168 

14 

10.2 

17.9 

3 

100 

16 

8.7 

11.3 

10 

88 

17 

8.6 

11.3 

3 

300 

I 

8.4 

10.3 

10 

152 

26 

9.6 

10.3 

10 

800.6 

8.6 

9.6 

10 

248 

26 

9.4 

13.0 

5 

400 

21 

9.2 

12.2 

10 

160 

V 

11.0 

22.1 

8 

100 

30 

9.2 

14.4 

10 

148 

27 

11.2 
11.8 
11.2 

22.6 
31.2 
26.6 

2 
2 
2 

200 


Dec.  22 

112 
88 

Total. 

8,020 

7,640.5 

23 

23 

11.1 

3 

100 

31 

7.9 

12.4 

10 

200 

Total  linear  feot  rai'ed  a.nd  lowerei.  15.560.5. 

Dry  dock, — The  dock  was  occupied  229  days  and  15  hours,  by  the 
following  floating  plant: 
Steamboats : 

Owned  by  the  United  States 2 

Owned  by  private  parties _' 4  . 

Barges  and  scows: 

Owned  by  the  United  States 12 

Owned  by  private  parties 4 

Dredges,  derrick  boats,  etc. : 

Owned  by  the  United  States 11 

Owned  by  private  parties 4 

Total 37 

Dredging, — The  dredging  plant  consisting  of  the  towboat  Cherokee 
and  dredffes  Louisville  and  Vasey^  together  with  some  assistance  by 
dredge  Nolin  River  and  derrick  boat  O.  R.  No,  S^  was  employed  dur- 
ing the  year  in  keeping  the  canal  and  lock  in  navigable  condition 
by  dredging  deposit,  removing  sunken  drift  and  loose  rock,  dredging 
behind  lock  gates  after  high  stages  of  river,  and  removing  deposits 
of  sand  from  lower  lock  chamber  and  entrance  to  lock.  The  total 
quantity  of  material  removed  from  the  canal  and  lock  chamber  was 
234,935  cubic  yards.    In  addition  to  the  above  work,  the  dredging 
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plant  was  engaged  a  portion  of  the  time  in  removing  deposit  and 
rock  ledge  below  the  new  lock.  A  statement  of  this  work  is  con- 
tained under  improving  Lock  No.  41,  Ohio  River.  At  times  the 
towboat  and  dredges  assisted  maneuver  boats  No8.  41 A  and  41B  in 
operating  the  movable  section  of  the  dam. 

Repairs. — Current  repairs  were  made  during  the  year  to  the  steam- 
boat, dredges,  maneuver  boats,  buildings,  lock  gates,  lock  machinery, 
roads,  bridges,  bridge  floors,  etc.,  in  order  to  keep  all  in  serviceable 
condition.    The  most  important  items  of  repair  were  as  follows: 

Dredge  Louisville:  Patched,  sand  blasted  and  painted  hull, 
painted  cabin  and  overhauled  machinery. 

Maneuver  boats  Nos.  ilA  and  4JB:  Hulls  were  repaired  and 
calked. 

The  receipts  from  sales,  etc.,  amounts  to  $1,253.69;  reimbursable 
items,' settled,  $857.89;  unsettled,  $1,161.57. 

EXPENDITURES. 
Fiscal  year  1920 : 

Administration $12»  989.  81 

Operation  of  lock,  dam  and  other  works i 32,286.15 

Ordinary  maintenance  and  repairs 42,449.76 

Channel    work 27,748.  55 

Emergencies 1, 205. 05 

Total 116, 679. 32 

Net  expenditures  for  operating  and  care  of  Louisville  d  Portla/nd  Canal,  by 

fiscal  years. 

Prom  funds  derived  from  reats,  tolls/  etc. : 

1874 $2, 490. 78 

1875 45, 887. 15 

1876 59, 266. 48 

1877 66, 138. 47 

1878 62, 203.  70 

1879 73, 720. 91 

1880 77, 106.  53 

1881 *  22, 640. 18 

1882 '  7, 615. 18 

$417,069.38 

From  appropriation  of  $42,000,  act  of  Mar.  3,  1881 : 

1881 35,  750. 10 

1882 4, 812.  81 

40,  562. 91 

From  allotments  under  the  act  of  Mar.  3, 1881 : 

1882 , 54, 105.  66 

1883 61, 333. 14 

1884 53, 189. 18 

1885 4, 872. 02 

^  173. 500. 00 

From  allotments  from  the  permanent  Indefinite  ap- 
propriation : 

1885 67,496.56 

1886 64, 262.  75 

1887 76, 969. 00 

1888 52, 376. 97 

1889 66, 292. 06 

1890 58, 136. 21 

1891 64, 497. 18 

1892 73, 979. 26 

1893 69, 348.  74 

^  Appropriated  Isj  act  of  June  14,  1880. 
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From  allotments  from  the  permanent  indefinite  ap- 
propriation— Continued. 

1894 $118,  377.  68 

1895 :.-  111.  859. 66 

1896 118,  766.  09 

1897 87, 901.  56 

1898 87. 569. 12 

1899 68, 083.  78 

1900 92, 273.  51 

1901 75,  330. 09 

1902 106,  539. 04 

1903 85, 937. 58 

1904 86, 119. 11 

1905 91,  762.  52 

1906 88, 048. 14 

1907 128,328.13 

1908 103. 114. 15 

1909 90, 196. 94 

1910 75, 094.  88 

1911 80, 116. 09 

1912 119, 649.  21 

1913 109,  759.  84 

1914 117,  898. 15 

1915 119. 402.  87 

1916 119, 077. 48 

1917 133,  659. 61 

1918 133. 503. 13 

1919 137, 185.  79 

$3, 395, 592. 20 

3. 395. 592. 20 

Total 4, 026, 724. 49 

CONSOLIDATED   STATEMENT   OF   EXPENOfrrURES   FOR   OPERATING   AND   CARE 
OF  ALL  LOCKS  AND  J>AM8  ON  THE  OHIO  RIVER. 

Pittsburgh  district  (Locks  and  Dams  Nos.  1  to  10) $3,101,736.47 

Wheeling  district  (Locks  and  Dams  Nos.  11-22,  24  and  26) 1. 103. 935.  70 

Second  Cincinnati  district  (Locks  and  Dams  Nos.  28  and  29) 95,997.81 

First  Cincinnati  district  (Locks  and  Dams  Nos.  31.  35  and  37) __        233,  738. 61 
Louisville   district    (Lock   and  Dam  No.   41   and   I^uisvllle  & 
Portland  Canal) 4,026.724.  49 

Total 8,  562. 133.  IT 
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1.  MONONGAHELA  RIVER,  PA.  AND  W.  VA. 
OPERATIONS   DURING   THE   FISCAL  TEAR. 

Except  for  an  excessively  high  rainfall  during  the  late  summer 
and  autumn  of  1919  the  weather  and  water  conditions  were  generally 
normal.  No  very  high  f  relets  occurred.  The  locks  and  dams  were 
maintained  and  the  locks  operated  satisfactorily  and  commerce  passed 
with  the  usual  promptness.  The  traffic  handled  was  greater  than  in 
any  previous  year,  and  promises  further  increase. 

The  raising  of  the  upper  miter  sill  at  Lock  No.  5  and  the  filling 
in  of  the  gaps  in  the  upper  guard  wall  at  Lock  No.  6  were  completed 
during  the  year. 

APPROPRIATIONS. 

Monongahela  River,  Pa.  and  W.  Va. : 

Previous  projects $6,812,248.  69 

Present  project — 

Mar.  3,  1899,  improving  Locks  Nos.  3  and  6 

and  for  floating  plant $50,000.00 

June  6,  1900,  completing  improvements  at 

Locks  Nos.  3  and  6  and  for  floating  plant—    136,  566. 00 
June  13,  1902,  rebuilding  Lock  and  Dam 

No.  2 200*000.00 

Mar.   3,   1903,   rebuilding   Lock   and   Dam 

No.  2 465, 961. 00 

Mar.  3, 1905,  certain  improvements  at  Locks 

and  Dams  Nos.  6  and  6 7, 860. 00 

Mar.   3,    1905,   rebuilding   Lock   and   Dam 

No.  3 200, 000. 00 

June  30,  1906,  rebuilding  Lock  and  Dam 

No.  3 389.196.00 

Mar.   2,   1907,   rebuilding   Lock   and   Dam 

No.  5 256,042.00 

2705 
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Monongahela  River,  Pa.  and  W.  Va. — Continued. 
Present  project — Continued. 

May   27,   1908,   rebuilding  Lock   and  Dam 

No.  5 $300,000.00 

Mar.   4,   1909,    rebuilding   Lock   and   Dam 

No.  5 200,000.00 

June  25,  1910,  completing  reconstruction  of 

Lock  and  Dam  No.  2 43,000.00 

Mar.   4,   1913,   rebuilding  Lock   and   Dam 

No.  6 178, 200. 00 

Mar.   4,   1915,   rebuilding  Lock   and  Dam 
No.  6— 

Allotment,  Apr.  1,  1915 211,200.00 

Allotment,  June  13,  1918 565. 80 

July  27,   1916,   rebuilding  Lock  and   Dam 

No.  6 29,460.00 

$2, 657, 030.  80 

Total 8, 469, 279. 39 

Amount  carried  to  surplus  fund : 

Previous  projects $390, 966.  41 

Present  project 3, 116.  71 

394, 083. 12 

Net  total 8, 075, 196. 27 

Receipts  from  sales,  etc.,  $118,988.33. 


2.  OPERATING    AND    CARE    OF    LOCKS    AND    DAMS    MONONGAHELA 
RIVER,  PA.  AND  W.  VA. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Lock  and  Dam  No.  i,  Pittahurgh^  Pa. — At  the  beginning  of  the 
year  the  river  lock  was  out  of  commission  a  short  time  while  a  new 
discharge  valve  was  installed  to  replace  one  rendered  unserviceable 
by  sulphuric  acid  action  in  the  water.  The  upper  lock  gates,  like- 
wise badly  eaten  awav  by  acidic  action  around  the  wickets,  were 
removed  and  the  two  lower  arms  of  each  gate  renewed  and  refitted 
with  a  complete  set  of  wicket  frames,  wickets,  and  new  bumping 
planks.    The  lock  was  reopened  to  navigation  on  July  26,  1919. 

In  October  a  crew  began  constructing  a  fixed  concrete  top  on  the  ^ 
dam  to  replace  the  Betwa  movable  wickets.  This  concrete  top  was 
divided  into  two  sections,  running  parallel  to  the  line  of  the  dam  and 
divided  with  a  paper  joint.  The  crest  of  the  fixed  dam  was  raised 
3  feet  and  the  downstream  face  constructed  on  a  slope  of  1  on  3, 
terminating  on  a  level  apron  16^  feet  wide,  with  an  elevation  oi 
1  foot  above  lower  pool.  The  work  was  accomplished  by  the  use  of 
a  floating  outfit  operating  for  the  most  part  from  above  the  dam. 
A^fter  removal  of  the  wickets  the  water  was  shut  off  by  means  of  a 
wooden  bulkhead  8  feet  high,  which  also  acted  as  a  concrete  form. 

This  work  was  much  delayed  after  the  middle  of  October  by  con- 
tinuous high  water,  together  with  two  severe  rises  which  washed  out 
all  bulkheads  not  filled  with  concrete.  Owing  to  these  adverse  river 
conditions  the  work  was  discontinued  for  the  season  on  December  5, 
when  approximately  47  per  cent  of  the  concrete  top  was  completed, 
2,000  yards  of  concrete  having  been  placed. 
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In  December,  1919,  the  water  turbine  became  entirely  unservice- 
able from  the  action  of  acid.  A  new  wheel  was  ordered  but  will 
not  be  received  until  after  the  close  of  the  fiscal  year.  In  the  mean- 
time power  for  operation  of  the  lock  is  being  furnished  by  the  aux- 
iliary power  plant. 

During  the  early  part  of  the  year  3,000  tons  of  rock  were  de- 
posited helow  the  dam  as  a  protection  against  undermining. 

In  1920  both  the  upper  and  lower  gates  of  the  land  chamber  had 
wasted  away  around  the  lower  arm  and  wicket  frames  requiring 
immediate  attention.  The  lower  gates  were  replaced  by  a  pair  of 
emergency  gates.  The  permanent  gates  were  rebuilt  and  repaired 
by  contract  and  are  now  ready  to  be  reinstalled.  The  upper  gates 
were  temporarily  made  serviceable  by  bulkheading  the  wickets  and 
will  be  repaired  as  soon  as  the  emergency  gates  are  properly  reduced 
to  temporarily  replace  them. 

The  upper  sills  are  also  considerably  worn  and  were  repaired  by 
attaching  strips  of  wood  to  the  worn  edges.  Minor  repairs  and  re- 
newals on  pipe  lines,  gates,  gate  machinery,  handrails,  bumping 
plank,  power  plants,  and  buildings  were  made  from  time  to  time  as 
required.  On  one  occasion  it  was  necessary  to  use  a  dredge  in  the 
lock  chamber  for  two  days  to  remove  deposits. 

Lock  and  Dam  No,  J?,  Braddock^  Pa.  {11£  miles  above  moiUh  of 
river). — During  July,  1919,  the  teck  force  painted  all  lock  buildings, 
roofs,  tanks,  machinery,  pipe  lines,  fences,  etc. 

In  September,  the  construction  of  a  fixed  concrete  top  on  the  dam 
to  replace  the  worn-out  Chittenden  drums,  was  begun.  The  fixed 
top  is  similar  to  that  being  constructed  at  Dam  No.  1,  raising  the 
crest  of  the  fixed  dam  3  feet,  with  downstream  face  on  a  slope  of  1 
on  3,  and  an  apron  14  feet  wide  at  an  elevation  of  1  foot  above  lower 
^ool.  Owing  to  high  water  conditions  it  became  necessary  to  sus- 
pend work  for  the  season  early  in  December,  after  completing  64.3 
per  cent  of  the  fixed  top ;  1,940  cubic  yards  of  concrete  were  placed. 

Work  was  again  resumed  on  June  18,  1920,  and  although  water  of 
sufficient  volume  to  continually  hamper  the  work  prevailed,  the  bulk- 
heads were  washed  out  but  once  by  high  water.  This,  however,  re- 
sulted in  no  material  loss,  as  all  the  material  was  recovered  and  re- 
placed. It  is  anticipated  that  the  concrete  top  on  this  dam  will  be 
completed  July  15,  1920. 

A  temporary  storehouse  for  1,500  barrels  of  cement  was  built.  Ap- 
proximately 90  per  cent  of  the  cement  used  on  the  work  at  dams  Nos. 
1,  2,  and  3  was  unloaded  here  from  cars  and  reloaded  on  barges  for 
distribution  to  various  works. 

Below  the  dam  and  near  the  ceinter  pier  a  hole  of  considerable  size 
was  discovered  into  which  were  placed  2,643  tons  of  derrick  stone. 
Approximately  1,000  tons  of  stone  also  was  placed  along  the  upper 
guide  wall  to  give  additional  protection  against  erosion. 

About  2,000  feet  above  the  entrance  to  Lock  No.  2  Turtle  Creek 
discharges  from  the  right  bank  into  the  Monongahela  River.  This 
stream  has  a  lar^e  drainage  area  and  frequently  in  high  stages  of  the 
river  puts  out  with  great  force,  making  it  dangerous  for  boats  with 
long  tows  to  enter  the  lock  from  above.  To  overcome  this  dangerous 
situation  the  guide  wall  was  extended  upstream  136  feet  across  a  deep 
hole  filled  with  silt  and  underlaid  with  a  bed  of  slag,  presenting  a 
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steep  slope  toward  the  river.  Since  it  was  not  safe  to  build  a  guide 
wall  on  this  foundation,  1,700  cubic  yards  of  material  was  dredged 
out  and  the  pit  refilled  with  3,800  cubic  yards  of  gravel  and  stone  of 
rather  course  aggregate,  forming  a  suitable  foundation,  upon  which 
was  built  a  stone-filled  timber-guide  crib  136  feet  long,  12  feet  wide, 
and  14  feet  high. 

The  filling  valve  of  the  land  lock  collapsed  and  was  repaired.  This 
was  accomplished  by  bulkheading  off  both  intake  and  discharge  tun- 
nels, and  pumping  out  the  valve  chamber.  A  new  valve  stem  was 
placed  and  the  butterfly  valve  repaired.  Recesses  to  receive  a  coffer- 
dam beam  were  cut  in  the  walls  at  the  lower  end  of  the  river  cham- 
ber; a  broken  anchor  on  the  upper  land  lock  gate  removed  and  re- 
placed with  a  new  one;  an  electric  light  pole  placed  on  the  middle 
wall;  latches  were  placed  on  the  upper  land  lock  gates;  a  sunken 
derrick  boat  at  upper  entrance  to  locks  was  raised;  mud  from  the 
gate  recesses  was  removed  and  300  cubic  yards  of  dredging  piled  back 
of  the  lower  guide  wall.  These,  together  with  repairs  and  renewals 
to  gates  and  machinery  w^ere  accomplished  during  the  year. 

Lock  and  Dam  No,  3^  Elizabeth^  Pa,  {23,8  miles  above  mouth  of 
the  Hver). — In  July,  1919,  the  construction  of  the  river  wall  power 
house,  which  had  been  started  some  two  years  previously  but  was 
discontinued  during  the  war,  was  resumed.  During  the  time  inter- 
vening between  the  construction  of  fhe  cofferdam  and  the  resumption 
of  work,  the  top  of  the  cofferdam  had  been  destroyed  by  ice  and 
water  and  had  to  be  renewed.  Upon  completion  of  the  cofferdam  the 
concrete  top  of  the  old  dam  was  removed  to  make  way  for  the  inlet 
flume  to  the  water  wheel.  During  the  same  time  a  pile  foundation 
was  driven  and  the  placing  of  concrete  following  until  the  building 
was  completed,  in  March,  1920.  ^- 

At  the  end  of  the  year  the  water  turbine,  compressors,  and  otlier 
machinery  and  piping  were  being  installed  and  should  be  ready  to 
operate  within  the  next  60  days.  The  power  house  required  the 
excavation  of  50  cubic  yards  of  concrete  from  the  dam,  the  driving  of 
24  round  piling  and  placing  1,000  cubic  yards  of  concrete.  Two  air 
receiving  tanks  in  connection  with  the  installation  of  the  power 
house  were  placed  on  concrete  piers,  about  10  feet  in  height  and  con- 
taining 91  cubic  yards  of  concrete. 

In  August,  1919,  the  construction  of  a  fixed  concrete  top  on  Dam 
No.  3  was  commenced.  This,  like  the  fixed  tops  on  Dams  Nos.  1  and 
2,  was  constructed  to  replace  the  movable  tops  which  were  in  an 
unserviceable  condition.  The  type  of  top,  manner  of  construction, 
and  difficulties  resulting  from  continued  high  water  were  identical 
with  those  at  Dams  Nos.  1  and  2,  the  season's  work  being  suspended 
early  in  December.  Work  was  again  resumed  in  May  and,  after 
being  halted  by  two  periods  of  high  water,  was  completed  in  June. 
The  construction  of  this  fixed  top  necessitated  the  removal  of  670 
linear  feet  of  Chittenden  drums,  670  feet  of  timber  apron  containing 
120,000  feet,  board  measure,  placing  1,000  cubic  yards  of  stone  in 
cribs,  and  placing  of  approximately  5,000  cubic  yards  of  concrete. 

The  steamer  Sailor^  of  the  Vesta  Coal  Co.,  sank  in  the  inner  lock 
chamber  on  January  14,  1920,  turning  completely  over  on  its  side. 
After  the  boat  had  been  righted,  with  the  assistance  of  the  Govern- 
ment steamer  Swan^  a  cofferdam  was  placed  at  the  lower  end  of  the 
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lock  and  the  lock  pumped  out.  On  January  22,  when  the  Sailor  was 
practically  pumped  out,  the  cofferdam  gave  way,  due  to  pressure 
irom  a  rapidly  rising  pool.  In  the  accident  the  steamer  again  turned 
over  on  ite  side.  The  diver's  boat  upset,  derrick  boat  sunk,  and  the 
pump  boat  and  lower  gate  were  damaged.  After  the  floating  plant 
and  debris  had  been  removed  and  the  water  had  sufliciently  sub- 
sided, a  new  cofferdam  was  constructed  and  the  Sailor  successfully 
floated  on  February  9, 1920. 

In  addition  to  the  new  construction  work,  the  following  repairs 
were  made:  A  new  segment,  pinion,  and  brasses  were  installed  in 
gate-operating  machinery;  repairs  and  alterations  were  made  to 
steam  pipe  in  power  house  to  conform  to  inspector's  regulations; 
the  boiler  in  power  house  was  relined ;  twp  damaged  spars  were  re- 
placed by  new  ones ;  a  new  concrete  roof  was  put  on  middle  wall  of 
power  house;  and  new  bumping  plank  on  gates  of  land  chamber 
and  the  roof  of  lock-keeper's  house  was  repaired. 

During  the  winter  months  also  considerable  repair  work  was  done 
on  floating  plant,  making  it  serviceable  for  spring  operations. 

Lock  and  Dam  No.  i,  I\orth  OJiarleroi^  Pa.  \il£  miles  above  mouth 
of  river). — In  July,  1919,  flashboards  were  replaced  on  dam,  and  the 
following  month  400  tons  of  rock  were  placed  above  the  dam  to 
prevent  further  scour.  The  upper  land  wall  gate  of  inside  chamber 
was  removed  and  the  old  cup,  which  had  been  cut  away,  replaced 
with  a  new  one.  This,  together  with  a  new  tension  bar  and  gear 
wheel,  constituted  all  the  repair  work  on  the  lock  during  the  year. 

In  March,  1920,  a  repair  force  moved  two  old  buildings  to  the 
lower  end  of  the  lock  property  and  placed  them  on  a  timber  founda- 
tion. These  houses  were  then  repaired  to  make  them  serviceable  as 
living  quarters  to  accommodate  employees  at  the  boat  yard.  The 
two  new  lock  houses  were  floored  and  all  millwork  placed  and 
painted,  completing  same.  The  retaining  wall  around  the  engine- 
man's  quarters,  which  had  been  broken  down  by  undermining,  was 
jacked  back  into  position  and  placed  on  a  new  footing.  The  regrad- 
mg  and  paving  of  grounds  and  concrete  esplanade  is  under  way. 
Six  hundred  square  yards  of  paving  have  been  placed,  the  work  being 
about  40  per  cent  complete. 

Lock  and  Dam  No,  .5,  South  Rroionsville.  Pa.  (66.7  miles  above 
month  of  rher). — At  the  beginning  of  the  year  cofferdams  had  been 
placed  and  unsuccessful  attempts  made  to  pump  out  the  outer  cham- 
ber of  the  lock.  After  making  slight  repairs  to  cofferdams  and 
placing  new  bulkheads  over  valves  the  chamber  was  unwatered  and 
the  mud  removed  from  tunnel  in  upper  miter  sill  and  forms  built  to 
raise  it  to  proper  height.  This  involved  setting  new  miter  sills  and 
placing  49.6  cubic  yards  of  concrete.  The  intermediate  gate  recesses 
were  filled  with  220  cubic  yards  of  concrete.  Four  cylindrical  valves 
were  completely  overhauled  and  casings  braced  against  concrete  to 
prevent  unequal  seating  of  the  valves.  The  cofferdams  were  then 
removed,  the  lock  cleaned  out,  new  gates  placed  at  upper  end,  and 
bumping  plank  placed  on  both  upper  and  lower  gates,  after  which 
the  lock  was  placed  in  commission. 

The  Betwa  wickets  on  the  dam  were  raised  three  times,  each  time 
being  knocked  down  by  high  water.  During  October  the  wickets 
were  removed  from  200  feet  of  the  dam,  beginning  at  the  lock,  and 

Digitized  by  VjOOQIC 


2710        REPORT  OF  CHIEF  OF  ENGINEERS,   U.  S.  ARMY,  1920. 

bulkheads  placed  preparatory  to  concreting  the  fixed  top.  Nine 
hundred  and  seventy-three  cubic  3^ards  of  concrete  were  placed  in 
the  upper  section.  The  sheeting  on  142  feet  of  the  apron  crib  was 
removed  and  200  cubic  yards  of  stone  thrown  in  to  fill  the  cribs.  In 
this  were  placed  144  cubic  yards  of  concrete  in  order  to  cement  the 
rock  and  prevent  wash  by  high  water  before  the  apron  was  com- 
pleted.   The  fixed  top  is  15.4  per  cent  complete. 

The  river  then  froze,  making  it  impossible  to  continue  the  con- 
crete work.  Hence,  to  give  further  protection  to  the  exposed  part  of 
the  apron,  a  line  of  steel  sheet  piling  was  driven  along  tlie  lower  side 
of  the  dam  and  the  apron  covered  with  460  tons  of  derrick  stone. 
When  the  ice  broke  the  bulkheads  were  carried  away,  but  no  damage 
resulted  to  the  exposed  apron. 

During  low  water  in  May  and  June,  1920,  bulkheads  were  placed 
over  the  upper  intake  to  filling  valves  of  land  lock  and  the  valves 
completely  overhauled.  New  screens  were  placed  over  intake  and 
the  lock  put  in  good  shape.  New  suspension  bars  were  placed  on 
two  gates  and  minor  repairs  made  to  lock  machinery  and  pipe  lines. 

Lock  and  Dam  No.  6^  Rices  Lariding^  Pa.  {68,7  miles  above  mouth 
of  river), — Flashboards  were  placed  on  crest  of  dam  in  July,  1919. 
It  was  necessary  to  repair  the  apron  of  the  dam  during  the  winter 
when  a  number  of  sheeting  timbers  and  a  part  of  the  stone  filling 
were  washed  away.  About  150  cubic  yards  of  stone  were  placed, 
and  30  sheeting  timbers  renewed,  many  others  being  respiked.  The 
upper  guard  wall  extension,  consisting  of  a  series  of  piers  with  crib 
foundations  and  concrete  tops,  proved  inadequate  to  check  the  set 
of  the  current.  Hence  new  stone-filled  cribbing  was  placed  between 
these  piers  and  capped  with  concrete,  making  the  guard  wall  con- 
tinuous throughout  its  entire  length.  This  required  the  placing  of 
560  cubic  yards  of  crib  filling  and  280  cubic  yards  of  concrete. 

Timber  crib  core  wall  at  the  lower  end  of  the  esplanade,  which  had 
been  washed  away  during  the  previous  season,  was  rebuilt  and  the 
esplanade  back  filled  and  repaved,  250  cubic  yards  of  stone  being 
used.  The  cement  storehouse  below  the  lock  was  reroofed  and  a 
complete  set  of  underpinning  placed  to  accommodate  4,500  barrels 
of  cement,  which  was  unloaded  from  cars. 

On  January  23  to  26,  during  a  severe  freshet,  about  30  linear  feet 
of  the  lower  slope  of  the  dam  washed  away,  and  200  feet  of  the 
lower  range  lo^  separated  from  the  lower  courses  of  crib  timbers. 
In  this  very  critical  condition  of  the  dam  a  force  was  immediately 
set  to  work  flashboarding  the  crest,  refilling  the  crib  with  stone,  and 
repairing  the  lower  slope  with  new  sheeting.  On  the  remaining  por- 
tion of  the  dam  where  the  range  log  had  torn  loose  from  the  lower 
courses  repairs  were  made  by  means  of  chain.  These  repairs  were 
only  temporary,  and  it  is  intended  to  make  permanent  repairs  before 
another  season. 

A  number  of  new  bumping  plank  were  placed  on  upper  and  lower 
gates  as  occasion  required  and  minor  repairs  made  to  operating  ma- 
chinery. 

Loch  and  Dam  No.  7,  Martin^  Pa.  {82.7  miles  above  mouth  of 
river). — One  hundred  and  fifty  linear  feet  of  dam  were  flashboarded 
and  extensive  repairs  made  to  both  upper  and  lower  slope  sheetinff. 
which  were  in  poor  condition  due  to  excessive  wear  by  ice  and  drift. 
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About  200  cubic  yards  of  stone  were  placed  in  the  crib  where  the 
filling  had  gone  out,  and  tlie  sheeting  renewed  and  respiked.  The 
upper  face  of  the  dam  was  renewed  and  raised  15  inches.  Twenty 
feet  of  the  ice  breaker  at  the  end  of  the  upper  guard  wall  was  recon- 
structed, 300  tons  of  derrick  stone  being  used  as  crib  filling.  Three 
new  arms  were  placed  in  one  upper  gate  and  the  gate  resheeted. 
Four  hundred  and  fifty  cubic  yards  of  mud  and  drift  were  removed 
from  the  lock  chamber.  Minor  repairs  were  made  to  lock  and  dwell- 
ings. 

Lock  and  Dam  No,  5,  Point  Marion^  Pa,  {87 J5  miles  above  TRouth 
of  river), — On  April  7,  1920,  the  crane  boat  Monongahela  arrived 
for  the  purpose  of  installing  a  new  lower  gate.  After  remo\dng  the 
old  gate  a  needle  dam  was  placed  above  the  upper  gate  and  a  box- 
coffer  at  the  lower  entrance  to  the  lock.  The  lock  was  then  pumpecS 
out,  the  lower  sill  lowered  2  feet,  new  hollow  quoins  set,  the  gate 
lecesses  deepened  to  accommodate  the  new  gates,  and  the  projections 
of  the  footing  under  the  lock  walls  removed.  The  intake  valves 
were  renewed  and  new  screens  placed  on  same,  the  machinery  over- 
hauled, and  minor  repairs  made  to  quarters.  It  still  remains  to 
remove  the  two  cofferdams  and  hang  the  lower  gates.  The  lock  will 
be  open  to  navigation  about  July  9, 1920. 

Lock  and  Dam  No,  9  (93 £  miles  above  mouth  of  river), — Only 
minor  repairs  by  lock  force  were  made  during  the  year. 

Lock  and  Dam  No,  10  {102.6  miles  above  mouth  of  river). — A  sec- 
tion of  the  lower  guide  wall  rotted  away  and  a  portion  of  the  crib 
filling  slid  into  the  river  but  did  not  close  the  channel  to  navigation. 
A  small  force  with  a  derrick  boat  was  sent  to  make  repairs.  The 
crib  filling  was  removed  and  the  crib  renewed  above  low  water  and 
refilled.    Minor  repairs  by  lock  force  were  made  during  the  year. 

Lock  and  Dam  No.  11  {105  miles  above  mouth  of  river). — Only 
minor  repairs  by  the  lock  force  were  made  during  the  year. 

Lock  and  Dam  No.  12  {109.8  miles  above  mouth  of  nver) . — A  .gate 
valve  was  uncoupled  and  repaired  by  a  diver.  Minor  repairs  by  the 
lock  force  were  made  during  the  year. 

Lock  and  Dami  No.  13  {111.8  miles  above  mouth  of  rivtr.) — A 
washout  behind  the  lower  guide  crib  requiring  20  cubic  yards  of  stone 
to  refill  was  repaired  by  the  lock  force.  Minor  repairs  by  lock  force 
were  made  during  the  year. 

Lock  and  Dam  No.  Ij  {116.6  miles  above  the  Trwuth  of  river) . — 
During  excessive  rains  in  November,  1919,  the  toe  wall  and  paving 
below  the  abutment  were  carried  away  by  a  landslide.    At  this- 

Particular  point  the  Baltimore  &  Ohio  Kailroad  passes  immediately 
ehind  the  abutment.  Back  of  their  tracks  the  hillside  is  disposed 
to  slide  when  thoroughly  saturated  with  water.  This  condition  pre- 
vails all  along  the  track  on  this  portion  of  the  river,  but  at  this- 
point  was  increased  owing  to  the  lack  of  drainage  of  the  railroad', 
system.  During  the  slide  the  embankment  settled  away  from  the 
tracks,  leaving  a  large  hole  which  the  railroad  company  proceeded  to* 
fill  with  cinders  and  resumed  operating  trains.  No  steps  have  been- 
taken  to  repave  the  embankment  below  the  abutment  or  to  rebuild  a: 
new  toe  wall. 

Lock  and  Dam  No.  16  {124  miles  above  the  mouth  of  the  river) . — 
Only  minor  repairs  by  the  lock  force  were  made  during  the  year. 
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Boat  yard  and  shops  near  Loch  No.  Jf, — Four  wooden  barges,  24 
by  100  feet,  and  two  covered  cement  barges, 24 by  lOO.f eet, were  built; 
a  tool  boat,  20  by  60  feet,  was  constructed  and  its  cabin  remodeled  for 
use  as  a  minor  repair  boat ;  a  new  pump  boat,  24  by  85  feet,  was  com- 
pleted and  cabin  remodeled  for  use  as  sleeping  quarters.  There  were 
constructed  one  pair  of  wooden  lock  gates  for  the  lower  opening  of 
Lock  No.  8,  and  one  pair  of  wooden  gates  for  Lock  No.  12  were 
framed,  except  2  gate  and  2  wicket  arms.  A  needle  flat  for  Dam  No. 
8  and  14  wickets  for  Dam  No.  1,  Ohio  River,  were  constructed.  There 
were  also  constructed  9  skiffs  for  various  locks  and  boats,  and  2  stamp 
boxes,  2  filing  cabinets,  7  typewriter  tables^nd  43  storage  boxes  for 
the  district  office.  For  the  fixed  tops  on  Dams  Nos.  1,  2,  3,  and  5 
there  were  constructed  a  number  of  bulkheads  and  dam  forms,  and 
anchorage  bolts  and  hooks  for  holding  down  were  fabricated. 

The  following  repairs  were  made: 

Steamer  T.  P.  jRoberts:  In  October,  repaired  fantail  and  tiller 
arms ;  made  and  put  fastenings  on  towing  knees ;  straightened  jockey 
irons  and  rubbing  bands ;  and  repaired  doctor  and  cylinder  head.  In 
February,  straightened  4  rudder  bumpers  and  10  rudder  braces ;  built 
and  hung  one  new  rudder ;  repaired  tiller  lines ;  put  new  water  gauges 
on  boiler;  made  and  installed  doctor  plunger;  calked  and  sheeted 
around  head  of  boat  and  calked  rudder  posts:  put  3  hog  chains 
through  pilot  house ;  and  repaired  steering  apparatus.  In  May,  made 
and  installed  a  new  pitman;  repaired  broken  frames  in  hull;  renewe  I 
side  bulkheads;  and  made  miscellaneous  repairs  to  machinery. 

Steamer  Kittanning:  Built  storage  bin  for  vegetables,  made  minor 
repairs  to  machinery  and  tools,  and  got  out  material  for  repairing 
wheel. 

Steamer  Sioan:  Made  extensive  repairs  to  wheel,  including  making 
and  placing  of  55  wheel  stirrups  f  by  20^  inches,  and  sawing,  planing, 
and  placing  of  other  necessary  wheel  material;  straightened  and 
welded  one  jockey  iron ;  repaired  rudders  and  nosing ;  turned  pump 
piston;  drilled  wheel  plates;  welded  eyes  in  jockey  irons;  chased  left- 
hand  threads  on  eyebolts  for  tiller  lines ;  drilled  and  countersunk  rub- 
ber bands  for  guards :  sawed  and  prepared  2  pieces  hickory  8  by  12 
inches  by  10  feet  for  fenders,  and  made  miscellaneous  repairs  to  ma- 
chinery and  tools. 

Steamer  Slackwater:  Sawed  and  planed  material  for  wheel  re- 
pairs ;  repaired  regulating  valve  and  made  new  sash  for  cabin. 

Steamer  Natrona:  Sawed  and  planed  wheel  material  and  made  ex- 
tensive repairs  to  wheel ;  built  7  bunks  in  cabin  and  repaired  guard. 

Dredge  No.  1 :  Constructed  new  A  frame ;  sawed  and  milled  new 
spud  casings,  and  assisted  in  placing  same;  repaired  deck  and  ma- 
chinery; made  two  new  dipper  handles;  1  spud  16  by  16  l^^  40  feet, 
and  2  adjusting  straps;  forged  8  eyebolts;  and  repaired  skiff. 

Dredge  No.  2:  Got  out  materials  for  and  assisted  in  remodeling 
cabin;  repaired  boom  of  crane;  forged  rack  bolts  and  cold  shuts; 
made  spud  dogs  and  repaired  skiff. 

Derrick  boat  No.  1:  Reflued  boiler;  removed  broken  drum  and  put 
new  one  in  place  and  repaired  engine.  ^ 

Derrick  boat  No.  2:  Repaired  machinery;  tightened  bolts  m  stiff- 
leg  irons;  stopped  leaks  in  hull;  repaired  steam  lines  and  pressure 
pump  for  testing  boiler;  and  repaired  deck  and  cabin. 
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Derrick  boat  No.  i:  Reflued  boiler;  reinforced  mast  with- railroad 
rails;  worked  out  and  fitted  with  new  spuds;  changed  lever  stands, 
repaired  engine  and  swinging  throttle.  This  derrick  boat  was  caught 
in  accident  when  the  cofferdam  broke  at  Lock  No.  3  in  January,  and 
thus  required  a  complete  overhauling;  the  gunwales,  headlog,  rake 
plank,  bottom  plank,  hatch  covers,  corner  bands,  chocks,  and  kevels 
were  repaired ;  the  derrick  mast  was  repaired,  2  new  spuds  installed ; 
the  engine  was  overhauled ;  new  friction  block  being  placed  in  drums ; 
all  drums  being  straightened;  bearings  rebabbitted,  and  extensive 
repairs  made  to  cabin,  enlarging  same  and  building  sleeping  quarters. 

Derrick  boat  No.  5:  Extensive  repairs  were  made  to  hull,  a  new 
A  frame  and  new  house  constructed  and  all  machinery  was  completely 
overhauled. 

Scraper  boat  No,  1 :  Made  extensive  repairs  to  boat  as  a  result  of 
fire  at  Lock  No.  1 ;  dismantled  and  removed  all  machinery ;  repaired 
hull,  placing  new  deck,  nosing,  and  plank  sheer,  built  and  installed 
new  mast,  stiff  legs,  and  knees;  reiniorced  A  frame,  and  completely 
overhauling  all  machinery  and  painted  boat. 

Concrete  mixer  No.  13:  Placed  2  hog  chains  on  boat;  remodeled 
cement  storage  house  into  boiler  and  equipment  room ;  installed  elec- 
tric-light plant ;  repiped  and  overhauled  all  machinery ;  constructed 
tramway  and  cement  car  or  conveyor,  and  partitioned  hopper. 

Concrete  mixer  No.  17 :  Built  tower  and  installed  machinery  and 
equipment  for  operating  same, 

PUe  driver  No.  1 :  Repaired  hull  and  leads,  and  rebabbitted  engine. 

Pump  Boat  Deluge:  Dismantled  and  removed  boilers  and  all  ma- 
chinery. 

Quarter  boat  No.  1 :  Repaired  roof,  deck,  and  cabin ;  caulked  sides 
and  rakes,  and  cleaned  and  painted  same  inside  and  out. 

Crane  boat  Monongahela:  Rebuilt  small  flat,  repaired  skiff,  and 
made  miscellaneous  repairs  to  machinery  and  equipment. 

Flats  No8. 1  and  15:  Repaired  and  caulked  sides  and  rakes. 

Flat  No.  20:  Built  tool  house  on  same  for  tender  for  dredge  No,  S. 

Flat  No.  11 :  Remodeled  from  old  cement  boat  into  mess  boat. 

Launch  Conneaut:  Repaired  engine. 

Scows  No8  i,  2^  and  5:  Repaired  hulls  and  hoppers. 

Divers  boat:  Repaired  deck  and  cabin  and  caulked  and  painted 
same. 

A  heel-and-toe  post  for  emergency  gates  at  Lock  No.  1  was  framed. 
There  were  sawed  and  framed  materials  for  cofferdams  for  raising 
the  steamer  Sailor  at  Lock  No.  3.  A  steel  lock  gate  was  repaired.  A 
land  derrick  was  erected  at  Lock  No.  4  for  unloading  lumber.  A 
frame  for  cofferdam  for  repairs  to  Dam  No.  7  was  constructed  and 
two  caps  and  four  arms  framed  for  upper  gate  at  Lock  No.  7.  Coffer- 
dam materials  for  a  box  coffer  at  lower  end  and  needle  coffer  at  upper 
-end  of  Ix)ck  No.  8  were  prepared.  New  valves  and  screens  for  Lock 
No.  8  were  made.  Iron,  lumber,  etc.,  for  repairing  timber  dam  No.  6 
were  pi-epared  and  assistance  given  in  making  the  repairs.  Planed 
3ind  drilled  angles,  valve  legs,  etc.,  for  repairing  valves  at  Lock  No.  5. 

The  boat-yard  force  was  employed  about  20  per  cent  of  its  time  in 
receiving,  preparing  for  shipment,  and  shipping  numerous  quantities 
of  supplies  and  materials  for  the  different  locks  and  dams,  for  opera- 
lion  and  repairs,  and  in  making  minor  repairs  to  floating  plant  and 
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equipment.  Also  during  the  year  there  were  unloaded  and  stored  73 
carloads  of  cement,  lumber,  machinery,  steel,  etc. 

Dredges  and  repair  hoats. — The  steamer  Swan  was  employed  in  re- 
placing lock  gates  of  land  lock  chamber  with  emergency  gates  and 
piunping  out  valve  recesses  at  Lock  No.  1;  assisted  in  raising  the 
sunken  steamer  Sailoi'  9it  Lock  No.  3;  moved  the  gates  which  had 
been  placed  below  Lock  No.  3  to  Old  Lock  No.  3 ;  plated  flashboards ; 
assisted  in  placing  stone  in  hole  above  Dam  No.  4  and  lifted  gate  and 
repaired  cup  at  that  structure;  repaired  wickets  at  Dam  No.  5  and 
raised  wickets  at  Dams  Nos.  1,  3,  and  5;  assisted  in  placing  bulkheads 
for  fixed  tops  Dams  Nos.  1,  3,  and  5 ;  installed  gates  at  Ix)cks  Nos.  1 
and  5;  repaired  filling  valves  at  Locks  Nos.  2  and  5;  removed  lock 
gates  at  Lock  No.  8;  tended  dredge  No,  2;  made  inspection  trips  on 
Sfonongahela  and  Ohio  Rivers;  and  perfonned  general  towing  of  sup- 
plies to  different  locks,  toother  with  miscellaneous  towing.  The 
Swan  was  laid  up  for  repairs  at  eJas.  Rees  &  Sons  Co.'s  shop  from 
July  23  to  30, 1919,  and  at  the  boat  yard  from  January  8  to  16,  1920. 

The  steamer  Slachwater  was  employed  in  repairing  lock  valves; 
assisted  in  removing  and  reinstalling  lock  gates  and  replacing  them 
with  emergency  gates,  removing  bulkheads  from  Dam  No.  1;  dis- 
mantling lock  ffates,  placing  and  removing  bulkheads  for  fixed 
tops  on  Dams  Nos.  1,  2,  3,  and  5,  placing  bumping  plank  on  lock 
gates,  depositing  stone  at  dams  to  afford  protection  from  dangerous 
scour;  and  doing  general  towing  of  supplies  to  different  locks,  to- 
gether with  miscellaneous  towing.  The  boat  was  laid  up  for  boiler 
repair  at  Jas.  Rees  &  Sons  Co.'s  shop  from  April  9  to  13, 1920. 

The  steamer  Kittanning  was  employed  after  January  31,  tending 
dredge  No.  2  at  Lock  No.  2 ;  tending  floating  plant  at  Lock  No.  5 ; 
assisting  in  repairs  to  timber  dam  No.  6 ;  cleaning  out  lock  chambers 
and  approaches  from  Dams  No.  6  to  No.  16,  made  inspection  trips 
on  the  Monongahela  and  Ohio  Rivers,  and  from  May  24  to  June 
30  tended  a  concrete-mixer  plant  at  Lock  No.  3. 

The  steamer  Natrona  was  employed  in  tending  dredge  No.  2  from 
May  6,  1920,  the  date  of  purchase  by  Government,  to  the  end  of  the 
fiscal  year. 

The  crane  boat  Monongahela  was  employed  from  July  1  to  Sep- 
tember 2, 1919,  in  building  cofferdam,  driving  sheet  piling  for  founda- 
tion of  power  house,  building  concrete  forms  and  serving  concrete 
mixer  for  river  power  house,  Lock  No.  3;  from  September  4  to  17, 
placing  concrete  for  fixed  top  on  Dam  No.  3 ;  from  September  18  to 
October  17,  repairing  forms  and  bulkheads;  from  October  18  to  De- 
cember 5,  building  forms,  serving  concrete-mixer  plant,  and  placing 
concrete  for  fixed  top  on  Dam  No.  2 ;  from  December  5  to  17  the 
boat  waf  idle  on  account  of  high  water ;  from  December  19  to  Janu- 
ary 14,  driving  sheet-pile  protection  on  lower  apron  of  Dam  No.  5 ; 
from  January  15  to  February  12,  assisting  in  raising  the  sunken 
steamer  Sailor  at  Lock  No.  3 ;  "irom  Februarv  15  to  20,  loading  stone 
at  Maple  (Hen  quarry ;  from  February  21  to  March  10,  raising  sunken 
flat  /.  C.  S.  No.  S6Jf  at  Lock  No.  5;  from  March  11  to  April  12, 
preparing  foundation  and  building  and  filling  crib  for  the  upper 
extension  of  guide  wall  at  Lock  No.  2;  from  April  13  to  June  29, 
coffering  and  pumping  down  lock,  lowering  miter  sill,  removing 
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hollow  quoins  and  removing  projections  from  lock  walls  at  Dam 
Xo.  8. 

Dredge  Xo,  2  was  laid  up  for  repairs  at  the  Alicia  Ways,  South 
Brownsville,  Pa.,  from  July  1  to  August  6,  after  which  it  was  em- 
ployed on  the  Monongaheia  River  dredging  approaches  at  Locks 
Jfos.  2,  5,  6,  and  7 ;  removing  material  and  back  filling  for  extension 
of  upper  guide  walls  at  C[)cks  Nos.  2  and  6;  cleaning  out  lock 
chamber  at  Dam  No.  3;  removing  cofferdams  at  I^ocks  Nos.  5  and  8; 
and  dredging  Turtle  Creek  Bar  in  pool  No.  2,  and  Dunlap  and  Red- 
stone bars  in  pool  No.  4. 

The  following  material  was  handled  at  the  different  localities: 

LKJok  No.  2:  Cubic  yards. 

Removed  bar,  lower  lock  approach 2, 6<K) 

Excavated  for  extension  of  upper  guide  wall 1,700 

Kxcavated  above  dam  for  bulkheading 4<M) 

Ketilled  for  foundation  of  guide  wall  extension 3,800 

Removal  of  Turtle  Creek  Bar u        r»(X) 

Lock  No.  3:  Cleaned  lock  chamber 500 

Lock  No.  4:  Backfill  for  esplanade 810 

Lock  No.  5: 

Removed  cofferdam 3,000 

Cleaned  approaches l."»0 

Removal  of  Dunlap  Bar 8.30{) 

Removal  of  bar  opposite  Dunlap  ('reek 13,  T.'iO 

Removal  of  Red.stone  bar 27,500 

Lock  No.  6: 

Excavated  for  foundation  of  upper  guard  wall 500 

Cleaned  lower  approach 0,150 

Ix)ck  No.  7:  ('leaned  lower  approach L 720 

Lock  No.  8:  Filling,  banking,  and  »-emoving  cofferdam 4,810 

Maple  Glen  stone  quarry. — Operations  were  continued  in  removing 
stone  from  the  quarrv  and  placing  it  upon  the  river  bank  or  into 
scows  as  re(juired.  I'hirty-five  hundred  cubic  yards  of  stone  were 
quarried  during  the  season.  As  there  were  no  ade(iuatc  (|uarters  for 
the  men,  the  quarry  was  closed  down  in  the  late  fall,  leaving  a  quan- 
tity of  broken  rock  to  be  removed.  A  quarry  at  this  point  being 
expensive  owing  to  the  heavy  stripping  necessary  to  reach  <^ood  rock 
and  the  long  incline  haul  to  the  river  bank,  the  remainder  of  the 
quarried  stone  and  tlie  e(juipment  were  removed  in  the  spring  of 
1920  and  the  quarrv  abandoned. 

Mhtcellaneous. — The  patrol  of  banks  to  prevent  improper  deposits 
and  encroachments,  supervision  and  inspection  of  the  work  of  sand 
dredges,  inspection  of  work  being  done  under  department  permits, 
and  examination  and  study  of  drawings  submitted  with  applications 
for  permits  were  continued. 

Twenty-two  permits  were  issued  during  the  year,  classified  as 
follows:  Ice  breakers,  4;  intake,  1;  transmission  lines,  4;  acid 
loading  dock,  1 ;  bank  fill,  1 ;  crane  and  dock,  1 ;  pipe  lines,  2;  tipple, 
ice  breakers,  and  dredging,  1;  sand  dredge,  1;  platform  tipple,  1; 
launchways  and  derrick,  .1 ;  derrick,  engine  house,  dredging^  and 
dumping,*  1;  dredging  and  dumping,  2;  loading  dock,  auxiliary 
hoist,  dredging,  and  dumping,  1. 

Nine  stream-paging  stations  were  maintained  on  this  river  and 
its  tributaries  (Turing  the  year.  All  the  above  work  was  done  by 
hired  labor. 
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CONTRACTS  IN  FORCE. 

Name  of  contractor:  Ponn  Bridge  Oo. 

Anioiiiit  and  character  of  work:  $15,994;  parts  of  steel  lock  gates  for  Locks 
1,  4,  5,  and  6,  Monongahela  River,  185,786  pounds. 
Price  per  unit:  Lump  sum,  $15,994. 
Date  of  approval :  May  3,  1918. 
Date  of  beginning :  May  28,  1918. 

Date  of  expiration:  July  1,  1918.     Time  limit  waived  by  implication. 
Percentage  of  completion :  100. 

Name  of  contractor:  Steacy-SchuTldt  Manufacturing  Co. 
Amount  and  character  of  work:  $23,995;   extra  parts  of  valves  and  lock- 
oi)eratlng  nrachinery  for  Locks  1,  2,  3.  4,  5,  and  6,  Monongahela  River. 
Price  per  unit :  liUmri)  sum,  $23,995. 
Date  of  approval :  May  8,  1918. 
Date  of  beginning :  June  2,  1918. 
Date  of  expiration :  July  1,  1918.' 
Percentage  of  completion:  100. 

Contractor:  Independent  Bridge  Co. 

Amourtt  and  character  of  work :  $34,454,  furnishing  and  delivering  steel  lock 
gates  for  Lock  No.  6,  Monongahela  River. 

Rates :  Forged  steel,  at  $0.30  per  pound ;  cast  steel,  $0.30  per  pound ;  cast 
iron,  $0.20  per  jiound;  structural  steel,  $0.11  per  pound ;  tool  steel,  $1  per  pound; 
pliosphor  bronze,  $1  per  pound;  pii)e  and  fittings,  $O.2|0  per  pound. 

Date  of  aproval:  Juno  30,  1920. 

Date  of  beginning:  July  26,  1920. 

Date  of  pxpiration :  January  2,  1921. 

Completed  at  end  of  fiscal  year:  0  per  cent. 

EXPENDITURES. 

Expenditures  during  the  fiscal  year  1920. 

Locks  and  Dams  No.  1  to  15,  Inclusive : 

Administration $33, 188. 43 

Operation  of  locks  and  dams 210, 474.  Bl 

Maintenance  and  repairs 172,  437.  34 

Improvements  and  reconstruction 418,934.98 

Channel    work ' ^ 167, 120. 88 

Stream  gauging,  etc 22,625.80 

Contingencies  41, 266.  75 


Rebuilding  lock  and  Dam  No.  4- 


1, 066, 048.  09 
4,  716.  73 


Total 1. 070,  765.  72 

Expeiiditures  by  fiscal  years. 


1SS5 $10, 091. 78 

1886 1, 008.  22 

1887 2,  293.  34 

1888 10,  800. 14 

1889 8,  804. 10 

1890 4, 352.  43 

1891 11,  556.  57 

1892 22,  415. 15 

1893 20.  835.  54 

1894 33, 252.  75 

1895 16,  636.  71 

1896 14,  842.  79 

1897 24,  851.  71 

1898 105,  986.  72 

1899 148,  755. 13 

1900 141,  558.  90 

1901 159,  496.  37 

1902 191,  916.  23 

1903 238.  710.  05 


1904 $292, 149. 13 

1905 234, 070.  41 

190(5 249,  625.  71 

1907 242, 365.  62 

1908 257, 349.  99 

1909 241, 174.  91 

1910 364,  663.  38 

1911 376,  302.  72 

1912 301, 480.  91 

1913 317,  464.  49 

1914 358,  661.  83 

1915 1 527,  445.  28 

1916 432,  400.  37 

1017 471, 173.  93 

1918 545,  521.  56 

1919 006, 144.  25 

1920 1, 070,  765.  72 


Total 8, 116,  924  .84 


^Tlme  limit  waived  by  implication. 
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,3.  ALLEGHENY  RIVER,  PA.— OPEN-CHANNEL  WORK. 
OPERATIONS  DVRINC;  THE  FISCAL  YKAR. 

During:  the  year  the  open  channel  between  the  New  York-Penn- 
sylvania State  line  and  the  head  of  pool  No.  3,  at  Natrona,  Pa., 
continued  in  satisfactory  physical  condition  for  such  commercial 
movements  as  are  conducted  on  that  portion  of  the  stream.  No  ob- 
structive bowlders,  sna^,  or  bars  materially  interfering  with  naviga- 
tion occurred.  Although  considerably  deteriorated  the  low  dikes  or 
dams  at  Cornplanter  Island,  Hickory,  Tionesta,  Pithole,  and  Cowan- 
shunnock  are  still  performincr  their  functions.  On  the  structures 
between  the  State  line  and  Hickory,  161  miles  above  the  mouth, 
future  repairs  will  hardly  be  justified,  practically  no  traffic  remain- 
ing on  that  reach  of  the  river.  The  low  dam  across  the  secondary 
chute  at  Nicholson  Island,  37  miles  above  the  mouth,  while  in  a  badly 
dilapidated  state,  will  be  drowned  out  entirely  by  the  pool  of  Dam 
No.  6,  now  under  construction. 

At  the  beginning  of  the  year  the  repair  work  to  Eedbank  Dike, 
Go  miles  above  the  mouth  of  the  river,  was  approximately  one-half 
completed  and  the  materials  for  its  entire  completion,  except  24,000 
feet  b.  m.  of  timl)er  and  600  drift  bolts,  were  stored  near  the 
dike.  Under  favorable  conditions  the  work  was  resumed  at  the 
beginning  of  »ruly,  1911).  Two  hundred  and  twenty-five  linear  feet 
of  leaning  rear  wall  of  dike  were  torn  out  and  rebuilt.  AH  top  longi- 
tudinal timbers  and  cross  ties  being  badly  decayed  and  no  longer 
serviceable  were  removed  and  new  timbers  placed.  The  unfilled  por- 
tions of  the  dike  wei'e  filled  with  stone  and  the  entire  top  surface 
repaved  to  a  depth  of  about  1  foot.  At  the  end  of  October  the  repairs 
were  completed.  The  quantities  of  materials  placed  and  work  per- 
formed were  73,534  feet  b.  m.  of  timber,  11,000  pounds  of  (Irift 
bolts;  759  cubic  yards  of  riprap  and  paving  stone  transported  to 
the  dike  and  14,320  square  feet  of  paving  placed.  No  other  open- 
channel  work  was  performed. 

When  the  exceedingly  heavy  ice  gorge  at  Freeport  moved  in 
March  it  carried  with  it  for  a  distance  of  about  15  feet  the  left  pier, 
with  the  ends  of  the  spans  resting  thereon,  of  the  highway  bridge 
at  that  locality.  The  bridge  belongs  to  the  counties  of  Armstrong 
and  Westmoreland,  Pa.  The  instrument  granting  approval  for  this 
bridge  contains  a  condition  requiring  an  increase  in  height  and  width 
of  span  upon  the  extension  of  slackwater  thereto.  In  view  of  the 
important  rei)airs  necessary  to  the  restoration  of  the  structure  the 
Secretary  of  War  directed  the  owners'  attention  to  the  probably  early 
completion  of  Dam  No.  4,  extending  slack  water  to  the  bridge,  in  the 
event  that  they  might  take  advantage  of  the  present  condition  to 
fulfill  the  permit  requirement. 

MiHcelJaiteoiifi, — The  patrol  of  banks  to  prevent  improper  deposits 
and  encroachments  between  Natrona,  the  upper  end  of  slack  water, 
and  Salamanca,  N.  Y.,  supervision  and  inspection  of  work  of  sand 
dredges,  inspection  of  work  being  done  under  department  permits, 
and  examinations  and  study  of  drawing  submitted  with  applications 
for  permits  were  continued. 

Digitized  by  VjOOQIC 


2718        BEPORT  OF  CHIEF   OF  ENGINEERS,   U.  S.   ARMY,  1920. 


APPROPRIATIONS. 


Mar.  3,  1879 $10,000.00 

June  14,  1.S80 :_  20,000.00 

Mar.  3,  1881 25, 000. 00 

Aui?.  2,  1882 15.  000.  00 

July  5,  1884 35, 000. 00 

Aui?.  5,  1880 30, 000.  00 

Auif.   11,   1888 25,000.00 

Sept.  19,  1890 20,000.00 

July  13,  18J)2 25,000.00 

Aua:.  18,  1894 .12,500.00 

June  3,  1896 12,500.00 

Mar.  3,  1899 15,000.00 

June    6,    1900    (allotment, 

Aug.  17,  1900) 5,000.00 

June  13,  1902 10,000.00 


June  13,  1902    (allotment, 

June  24,  1904) $5,000.00 

Mar.    3,    1909    (allotment. 

Mar.  17,  1000) 1,000.00 

June  25,  1910 5.000.00 

Mar.  4,  1913 2, 000. 00 

July  27,  1916 15.000.00 

July  18,  1918 5, 000. 00 

Mar.  2, 1919 8, 000. 00 

301,  000. 00 
Amount  carried  to  surplus 

fund 1, 375. 48 

Total 299,624.52 


4.  ALLEGHENY   RIVER,   PA.— CONSTRUCTION   OP   LOCKS   AND    DAMS. 


OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  remained  on  hand  at  the  beginning  of  the  fiscal  year  $21,- 
424.93  for  construction  of  dam  at  Herr  Island,  etc.,  which  is  to  bB 
applied  to  the  raising  of  the  crest  of  Dam  No.  3  1^  feet  to  its  original 
elevation  of  733.  In  order  to  secure  the  advantage  of  the  lower 
water  level  during  the  construction  of  Lock  and  Dam  Xo.  4  tlie  crest 
raising  of  Dam  No.  3  is  being  delayed  until  near  the  time  of  com- 
pletion of  the  structure  next  above  it.  In  connection  with  the  ex- 
tension of  slackwater  by  the  construction  of  Locks  and  Dams  Nos. 
4  to  8,  inclusive,  the  work  accomplished  at  the  beginning  of  the 
year  was  the  location  surveys,  including  soundings  and  bank  to- 
pography at  the  various  sites  of  the  structures,  survey  maps,  deter- 
mination of  the  ownership  of  properties,  test  borings  for  deter- 
mining the  character  of  the  river  bed,  site  drawings  and  the  detailed 
construction  drawings  and  specifications  for  Lock  and  Dam  No.  4, 
which  latter  had  also  been  submitted  for  department  approval.  Con- 
struction drawings  and  specifications  also  for  Lock  and  Dam  No.  5 
as  located  at  Grassy  Island  were  nearly  finished. 

There  being  insufficient  funds  available  for  proceeding  with  the 
construction  of  Locks  and  Dams  Nos.  6,  7,  and  8,  operations  during 
the  year  were  confined  almost  entirely  to  Nos.  4  and  5. 

Lock  and  Dam  No.  4- — The  necessary  land  on  both  sides  of  the 
river  for  the  construction  and  operation  of  this  structure  was 
acquired  by  purchase.  The  plans  and  specifications  having  been 
approved  by  the  department,  the  work  was  advertised  for  bids  for 
the  first  general  contract  for  the  lock  walls,  dam  and  abutment,  to 
be  opened  October  3,  1919.  One  formal  bid  and  one  on  a  cost  plus 
basis  were  received.  The  former  being  55  per  cent  over  the  esti- 
mated cost  of  the  work  was  rejected.  Studies  and  preparations  for 
procuring  construction  plant  and  materials  for  performance  of  the 
work  by  hired  labor  were  then  made  with  a  view  to  doing  the  work 
by  that  method  should  a  second  effort  to  let  the  work  by  contract 
prove  unsatisfactory.  Following  the  usual  advertisement  bids  were 
opened  on  February  14,  1920,  at  which  time  two  were  received. 
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Both  being  excessively  high  these  were  rejected.  Bids  for  construc- 
tion plant  and  materfals  were  immediately  solicited  and  an  organi- 
zation formed  for  performing  the  work  by  hired  labor.  During 
the  month  of  March  materials  for  constructing  and  tracks  and 
floating  plant,  construction  machinery  etc.,  were  ordered  and  grad- 
ing for  a  side  track  near  the  abutment  of  the  dam  commenced.  At 
this  stage  in  the  work  the  railroad  situation,  due  to  the  yardmen's 
walkout,  became  so  serious  as  to  greatly  interfere  with  building 
progress.  As  far  as  possible  articles  which  could  be  obtained  locally 
or  by  water  were  secured  in  that  manner.  By  this  method  suffi- 
cient lumber  was  procured  to  construct  a  mess  building  and  quarters 
for  the  Mien,  blacksmith  and  carpenter  shops,  a  storehouse  and  a 
cement  shed  capable  of  storing  about  8,500  barrels.  There  were  also 
delivered  three  locomotive  cranes,  two  derrickboats,  a  gasoline  tow- 
boat,  a  battery  of  three  boilers  for  operating  pumps,  etc.,  a  pile 
driver  and  six  new  barges,  constructed  by  the  Forest  Barge  Co.,  at 
West  Hickorv,  125  miles  above  Dam  Xo.  4,  on  the  Allegheny  River. 
At  the  end  oi  the  year  all  of  the  temporary  buildings  had  been  com- 
pleted and  the  necessary  machinery  therein  installed;  also  about 
2,000  barrels  of  cement  received  by  water  froin  the  jVIonongahela 
River  had  been  stored  in  the  cement  shed. 

The  greatest  delay  to  Tlie  work  was  experienced  in  securing  the 
delivery  of  stringers  for  the  cofferdam  surrounding  the  lock.  After 
considerable  waiting  some  material  was  secured  xrom  local  lumber 
dealers  and  at  the  end  of  the  year  the  upstream  arm  of  the  coffer- 
dam was  constructed  and  about  75  per  cent  filled  and  bermed  and 
90  linear  feet  of  the  river  wall  of  the  cofferdam  partially  built.  The 
lock  foundation  being  rock  at  the  surface  of  the  river  bed  the 
dredge  boat  Kanawfui  was  hired  from  the  Monongahela  &  Ohio 
Dredging  Co.,  and  transferred  to  the  work  on  June  26  to  provide 
cofferdam  filling  and  banking  and  incidentally  to  provide  a  better 
Iandiii<r  for  the  receipt  and  delivery  of  cement  at  the  cement  house. 
During  April  to  June,  inclusive,  the  number  of  men  employed  varied 
from  3.")  to  85.  A  storm  water  and  sanitary  sewer  emptying  at  the 
rear  of  the  lock  was  diverted  bv  means  of  a  48-inch  reinforced  con- 
crete sewer,  460  feet  long,  laicl  in  the  bank  to  approximately  the 
downstream  end  of  the  lower  guide  wall.  Satisfactory  tentative 
arrangements  for  cement  for  this  work  have  been  made. 

Lock  and  Dmn  No,  />. — The  original  location  of  this  structure  for 
which  site  drawings  had  been  approved,  was  at  the  foot  of  (Irassy 
Island.  This  location  was  regarded  as  unsatisfactory  owing  to  a 
sharp  bend  riverward  at  the  head  of  the  upper  guide  wall  and  a 
prominent  projection  of  the  left  bank  riverward  below  the  abutment. 
It  being  evident  that  no  improvement  in  the  immediate  vicinity  of 
Grassy  Island  could  be  found,  a  search  for  a  better  location  at  some 
distance  from  the  lock  was  made.  A  succession  of  sharp  bends  and 
the  presence  of  Murphys  Island  for  more  than  a  mile  above  the 
Grassy  Island  location  seemed  to  preclude  the  possibility  of  a 
better  location  in  that  direction  except  at  prohibitive  cost.  Below 
Grassy  Island  the  main  objectionable  feature  was  the  narrowness  of 
the  riVer  between  its  banks.  Eventually,  however,  it  was  decided 
to  locate  the  lock  and  dam  at  Schenley,  about  1  mile  below  Grassy 
Island,  and  a  short  distance  above  the  mouth  of  the  Kiskiminetas 
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River,  where  while  the  river  is  not  of  desixed  width,  a  sufficient 
length  of  crest  of  dam  can  be  secured  by  setting  the  abutment  well 
in  on  the  low  bench  at  the  left  bank.  A  survey  of  this  site  was 
made   and   test   borings   drilled   during    September    and   October, 

1919.  The  borings  showed  a  satisfactory  shale  at  a  depth  of  about 
10  feet  below  low  water  at  the  site  of  the  land  and  guide  wall,  and 
at  a  much  greater  depth  under  the  river  lock  wall  and  dam,  prob- 
ably necessitating  a  pile  foundation  construction. 

?lans  and  specifications  for  construction  of  the  lock  under  con- 
tract were  prepared  and  advertised  for  bids  to  be  opened  April  16. 

1920.  No  bids  whatever  were  received.  Thereupon  preparations 
for  securing  an  organization,  plant  and  materials  and  for  immediate 
commencement  of  the  work  by  hired  labor  were  made.  In  May, 
sufficient  materials  for  temporary  buildings  and  tracks  had  been 
delivered  and  the  work  of  their  erection  commenced.  U.  S.  dredge 
No,  1  was  transferred  to  the  work  on  May  8.  Considerable  difficulty 
was  experienced  in  dredging  the  initial  cut  down  to  shale  owing 
to  the  presence  of  so  large  a  percentage  of  huge  bowlders.  However, 
by  the  liberal  use  of  high  explosives  the  shale  was  reached  10  feet 
below  extreme  low  water  after  a  few  days'  effort,  and  thereafter  satis- 
factory progress  was  made.  At  the  end  of  the.  year  the  foundation  ex- 
cavation for  the  lower  guide  wall  and  about  two-thirds  of  the  land 
wall  of  the  lock  had  been  completed.  All  of  the  material  from  this 
foundation  was  cast  over  on  a  huge  berme  on  the  river  side  of  the 
lock  wall  site,  making  with  very  little  additional  labor  a  splendid 
cofferdam  for  unwatenng  the  foundation  excavation.  The  buildings 
also,  except  the  main  bunkhouse  and  cement  shed,  were  completed 
and  two  small  tanks  for  a  water  supply  installed  on  the  hillside. 
In  addition  to  the  dredge,  a  derrick  boat,  pile-driver  boat  and  loco- 
motive crane  had  been  delivered  at  the  site. 

According  to  tentative  arrangements  made  it  is  believed  that 
no  serious  difficulty  will  be  experienced  in  securing  sufficient  cement 
and  other  building  materials  for  the  prosecution  of  this  work, 
although  an  occasional  slight  delay  in  the  receipt  of  materials  being 
shipped  by  rail  is  to  be  anticipated. 

Locks  and  Davis  Nos,  6^  7,  and  8, — Site  drawings  were  completed, 
negotiations  for  the  necessary  land  for  construction  and  operations 
were  continued.  Detail  construction  plans  apphnng  alike  to  Locks 
and  Dams  Nos.  4  to  8,  inclusive,  were  prepared. 

APPROPRIATIONS. 
DAMS  NOB.   1  TO  3,  INCLUSIVE. 


Aug.  5,  1886 $37,  500. 00 

Aug.  11,  1888 35, 000. 00 

Sept.  19,  1890 35,000.00 

July  13,  1892 40,000.00 

Aug.  18,  1894 40,  000. 00 

June  3,  1806 50,000.00 

June  4,  1897 350,000.00 

July  1.  1808 300,  000.  00 

Mar.  3,  1901 126. 000.  00 

June  28,  1902 118,500.00 

Mar.  3,  1905   (aUotment 

of  July  12,  1905) 10,000.00 


June  30,  1906 $281,226.63 

Mar.  2, 1907 235, 000. 00 

Aug.  31,  1908,  amount 
transferred  from  oper- 
ating and  care  of  Ohio 
River 5, 000. 00 

June  25,  1910 48,233.00 

Total 1.711,459.63 
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DAM8   NOS.    4    TO   S,   INCLUSIVE. 

.Tuly  25,  1912,  amended  Mar.  4,  1913 $300,000.00 

July    18,    1918 500,000.00 

Mar.  2,  1919 1,000,000.00 

1,800,000.00 

Total 3, 511, 459. 63 

Receipts  from  sales,  etc.,  $3,204.70. 


5.  OPERATIN'G   AND  CARE   OF   TJ>(M\'S    AND   nAMS.   AI.M::;ilT::sY 

RIVER,  FA. 

OPERATIONS  DURING  THE  FISCAL  YEAP. 

Under  severe  winter  conditions  the  Allegheny  River  closed  with 
ice  throughout  its  entire  length  in  December  and  remained  frozen 
until  the  early  part  of  March,  when  the  ice  was  carried  out  by  a  28- 
foot  rise  at  Freeport,  which  was  the  only  freshet  of  the  j'^ear.  Other- 
wise, except  that  the  rainfall  during  the  fall  of  1919  was  excessive, 
conditions  were  normal.  No  serious  damage  occurred  at  Locks  and 
Dams  Nos.  1  to  3,  inclusive,  affecting  the  pools  or  the  operation  of 
the  locks.  The  guard  cribs  above  the  river  walls  at  Locks  2  and  3 
and  the  abutment  crib  above  the  crest  level  of  Dam  No.  3  had  become 
badly  decayed  due  to  age.  The  ice  gorge  in  March  having  been  the 
most  severe  since  the  construction  of  these  dams,  caused  considerable 
injury  to  the  upstream  ends  of  the  guard  walls  and  tore  away  the 
river  face  of  the  Dam  No.  3  abutment  crib.  At  the  end  of  the  year 
their  repair,  however,  was  well  under  way. 

Since  the  completion  and  placing  in  commission  of  Locks  and  Dams 
Nos.  2  to  4,  inclusive,  Ohio  JRiver,  in  1907-8,  nearly  all  of  the  gravel 
and  sand  diggers  at  Pittsburgh  have  been  operating  in  Ohio  River 
pools  Nos.  2  and  4.  In  the  spring  of  1920  the  larger  number  of  the 
diggers  resumed  operations  m  pool  No.  2,  Allegheny  River,  thus 
greatly  increasing  the  commercial  movements  of  sand  and  gravel 
through  Locks  Nos.  1  and  2. 

During  the  past  year  several  coal  companies  have  given  notice  of 
their  intention  to  ship  coal  by  water  out  of  the  Allegheny  River  dur- 
ing the  latter  part  of  the  season  of  1920  or  i^  the  spring  of  1921.  Due 
to  the  unsatisfactory  rail  conditions  the  Diamond  Coal  &  Coke  Co. 
made  its  first  water  shipment  of  coal  from  its  Oakmont  mine,  immedi- 
ately below  Lock  No.  3,  on  May  20,  and  continued  to  ship  by  water 
from  that  mine  until  the  close  of  the  year.  The  Duquesne  Light  Co. 
also  is  hastily  preparing  a  temporary  landing  and  tipple  about  1^ 
miles  below  Lock  No.  3  for  the  early  shipment  of  coal  to  its  power 
plant  on  Brunot  Island,  in  pool  No.  1,  Ohio  River.  The  Consumers' 
Mining  Co.,  a  subsidiary  of  the  LaBelle  Iron  Works,  Steubenville, 
Ohio,  is  also  acquiring  a  steamboat  and  barges  and  constructing  a 
tipple  and  landing  at  Harmarville,  about  five  miles  above  Dam  No.  2, 
for  the  shipment  of  coal  to  its  Steubenville  plant  as  soon  as  practi- 
cable, and  the  Crucible  Fuel  Co.,  a  subsidiary  of  the  Crucible  Steel 
Co.,  is  preparing  for  water  shipments  in  the  spring  of  1921  from  its 
mine  located  about  1  mile  above  Dam  No.  3  to  its  mills  in  pool  No. 
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1,  Allegheny  River,  and  at  Midland,  Pa.,  in  pool  No.  7,  Ohio  River. 
Other  coal  companies  located  farther  up  the  Allegheny  River  are 
anxiously  awaiting  the  completion  of  Locks  and  Dams  Nos.  4  and  6, 
which  will  enable  them  to  ship  by  water  on  the  Allegheny. 

The  navigation  of  the  Allegheny  River  with  large  fleets  of  deep- 
laden  vessels  has  rendered  necessary  additional  dredging  at  14-mile 
Island  in  pool  No.  2  and  6-mile  Island,  immediately  below  Lock  No.  2, 
in  pool  Jso.  1.  Soundings  taken  on  these  reaches  of  the  river  de- 
veloped an  insufficient  depth  for  barges  drawing  7^  to  8  feet  at 
14-mile  Island,  and  although  deep  enough  at  6-mile  Island  the  width 
of  the  channel,  especially  when  movable  dam  No.  1  is  not  in  raised 
position,  is  insufficient.  In  May  U.  S.  dredge  No,  1  with  the  steamer 
T,  P.  Roherts  acting  as  tender  removed  9,200  cubic  yards  of  gravel 
from  the  channel  above  the  Sharpsburg  bridge  and  was  then  trans- 
ferred on  a  short  rise  affording  sufficient  depth  to  the  site  of  Lock 
No.  5  at  Schenley  to  excavate  the  foundation  for  the  land  and  guide 
walls  of  the  lock  and  to  construct  a  cofferdam.  After  considerable 
difficulty  the  dredge  NortTiei^  was  employed  on  June  25  to  resume 
channel  dredging  at  6-mile  Island.  At  the  close  of  the  year  this 
dredge  had  removed  some  small  objectionable  bars  at  the  lower  end 
of  the  6-mile  Island  Chute  and  was  then  employed  on  a  cast  over 
cut  along  the  left  of  the  channel  a  short  distance  below  the  lower 
guide  wall  at  Lock  No.  2. 

The  large  electric  power-generating  plants  of  the  West  Perm 
Power  Co.,  at  Springdale,  above  Dam  No.  3,  and  of  the  Duquesne 
Light- Co.,  immediately  below  Springdale,  and  approximately  1^ 
miles  below  Dam  No.  3,  were  nearing  completion  at  the  end  of  the 
year. 

With  the  decided  increase  in  commercial  movements  on  the  lower 
Allegheny  during  the  spring  and  summer  of  1920,  the  necessity  for 
the  early  modification  of  the  low,  narrow  span  bridges  at  Pittsburgh, 
in  compliance  with  the  order  of  the  Secretary  of  War,  is  becoming 
more  apparent.  At  the  close  of  the  year  the  Baltimore  &  Ohio 
Railroad  Co.  was  progressing  satisfactorily  with  the  reconstruction 
of  its  bridge  over  the  Allegheny  River  at  Herr  Island.  The  county 
of  Allegheny,  however,  had  made  no  actual  progress  on  the  proposed 
new  structure  to  replace  the  especially  objectionable  bridge  at  43d 
Street,  Pittsburgh. 

Lock  and  Dam  No,  1, — No  repairs  of  importance  were  required  at 
this  structure.  Two  horse  boxes  and  five  unserviceable  horses,  props, 
and  wickets  were  removed  and  replaced  by  serviceable  parts.  Three 
horses,  props,  and  wickets  were  recovered  below  the  dam  and  two 
unserviceable  horses  reriveted.  New  sheathing  was  placed  on  the 
lower  lock  gate  and  all  decayed  wood  on  the  lock  gates  repaired.  A 
new  gate  spar  was  made  and  installed  and  other  spars  repaired.  De- 
posits were  removed  from  within  the  lock  chamber  and  in  the  upper 
lock  approach.  New  decks  were  constructed  on  the  maneuver  Doat 
and  needle  flats.  Worn-out  s^creens  and  operating  gearing  on  bear- 
trap  piers  were  renewed.  The  operation  or  the  movable  dam  during 
the  winter  necessitated  the  breaking  of  the  ice  in  the  pool  at  fre- 
quent intervals.  A  derelict  railroad  box  car  lodged  against  the 
wickets  of  the  dam  and  was  dismantled  and  removed  by  the  lock 
force.    On  November  6  an  Iron  City  Sand  Company  flat  stranded  and 
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sank  on  the  head  of  a  beartrap  pier.  Abandoned  by  the  owner,  it  waa 
removed  by  the  operating  force.  On  February  27  the  steamer  Mid- 
land sank  a  barge  of  coal  in  the  lock  which  was  removed  by  the 
owner,  the  Crucible  Fuel  Co.,  on  the  following  day. 

The  following  table  shows  the  maneuvers  of  movable  dam  No.  ] 
during  the  year : 


Raised.  i  Lowered. 


Up  at  beg[ nniog  of  year Oct.  16, 1919 

Oct.  21, 1919 Nov.  1,1919 

Nov.  9, 1919 Nov.  26. 1919 

Dec.  S,  1919 Jan.  1.1920 

Jan.31, 1920 Feb.  21, 1920 

Feb.  29, 1920 Mar.  5, 1920 

Apr.  1,1920 t  Apr.  17,1920 

May  6, 1920 1  June  17, 1920 

June  22, 1920 1  Upat  endof  year. 


Total. 


Days  up. 


108 
10 
17 

9 
21 

5 
17 
42 

8 


237 


Lock  and  Dam.  No.  2. — At  the  beginning  of  the  year  all  of  the 
substructure  cribwork  in  the  280-foot  opfening  in  the  dam  was  in 
place.  A  70-linear  foot  section  of  concrete  base  to  the  elevation  of 
the  apron  of  the  dam  and  within  9  feet  of  its  crest  level  had  been  con- 
structed and  a  stone  bulkhead  placed  for  a  second  80- foot  section  of 
base  concrete.  The  base  concrete  to  the  elevation  of  the  apron  of 
the  dam  was  completed  on  July  26  and  the  placing  of  monoliths  to 
the  crest  elevation  commenced  on  the  28th.  On  August  7,  the  open- 
ing was  closed  to  the  crest  level  of  the  dam  and  the  pool  restored  to 
its  full  height.  During  the  last  seven  days^  seven  30- foot  monoliths 
were  placed.  The  quantitv  of  concrete  involved  in  making  the 
closure  was  2,579  cubic  yards.  Before  completing  the  closure  it  was 
discovered  that  a  hole  immediately  below  the  temporary  stone  dam 
constructed  above  the  opening  in  Dam  No.  2  by  the  city  of  Pitts- 
burgh existed  to  a  depth  of  55  feet  below  the  crest  of  the  dam.  In 
back  filling  the  dam  after  its  completion  this  hole  was  practically 
filled  with  gravel  excavated  in  pool  No.  2  by  dredge  No.  1.  Two 
thousand  one  hundred  and  fifty  tons  of  large  derrick  stone  were  placed 
along  the  lower  side  of  the  apron  of  the  dam,  into  the  interstices  of 
which  a  considerable  quantity  of  gravel  was  deposited.  All  of  the 
.work,  including  riprap  back  filling  and  filling  of  gravel  underneath 
the  dam  through  the  holes  left  in  the  lower  slope  for  the  purpose, 
were  completed  on  September  14.  During  the  year,  the  quantities  or 
materials  placed  were  concrete  2,579  cubic  yards;  derrick  stone  2,750 
tons,  gravel  filling  51,800  cubic  vards.  Materials  remaining  from 
the  repair  of  this  structure — lumber,  piles,  bolts,  cement,  etc. — were 
taken  to  Dam  No.  4  for  construction  use. 

The  lock  was  kept  in  operation  during  the  entire  year.  The  recon- 
structed dam  withstood  the  heavy  ice  gorge  of  March  and  its  accom- 
panying freshet  without  noticeable  change.  About  20  large  holes 
and  a  large  number  of  small  abrasions  in  the  chamber  face  of  the 
concrete  lock  walls  and  on  the  lower  slope  of  the  dam  were  repaired. 
The  ice  gorge  in  March  destroyed  40  linear  feet  of  decayed  cribwork 
at  the  upper  end  of  guide  crib.  This  was  repaired  in  May  by  the 
Ohio  Eiver  repair  force.  A  broken  gate  strap  was  repaired.  To 
increase  the  navigable  depth  in  pool  No.  2,  especially  at  14-mile 
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Island,  20-inch  flashboards  were  placed  on  the  crest  of  the  dam  in 
the  early  part  of  June.  These,  however,  were  almost  immediately 
destroyed  by  an  18-foot  rise  out  of  the  Allegheny. 

Lock  and  Dam  No,  3, — Except  while  pools  2  and  3  were  closed 
with  ice  from  December,  1919,  until  the  early  part  of  March,  1920, 
the  lock  Was  kept  constantly  in  operation.    The  ice  gorge  in  March 
was  the  heaviest  since  the  completion  of  the  dam  in  1904.    It  slightly 
injured  the  upper  end  of  the  guard  crib  at  the  lock  and  destroyed  the 
decayed  timber  face  of  the  abutment  crib  above  the  crest  level  of  the 
dam.    This  crib  is  203  feet  long  by  12  feet  wide  by  16  feet  in  height. 
No  serious  injury  to  the  dam  occurred,  although  badly  worn  deck 
timbers  were  removed  in  several  places.    At  the  close  of  the  year  the 
water  had  not  fallen  sufficiently  to  properly  repair  the  slope  of  the 
dam,  although  the  reconstruction  of  the  abutment  crib  was  nearly 
completed.    The  work  was  performed  by  the  Ohio  River  repair  force, 
the  materials  being  furnished  largely  from  Dam  No.  2  and  the  Ohio 
River.    During  the  summer  of  1919  flashboards  20  inches  in  height 
were  maintained  on  the  dam  to  increase  the  navigable  depth  in  the 
pool.    One  range  timber,  iour  slope-deck  timbers,  and  four  apron- 
deck  timbers  were  replaced  and  100  new  drift  bolts  driven  into  deck 
timbers  of  dam  and  500  projecting  drift  bolts  driven  down.    Ap- 
proximately 100  cubic  yards  of  stone  apron  filling  placed  in  1918 
were  removed  and  replaced  with  concrete.    Two  hundred  and  eighty 
cubic  yards  of  large  derrick  stone  were  placed  along  the  downstream 
side  of  the  dam.    Owing  to  the  dilapidated  condition  of  the  abutment 
crib,  four  1-inch  anchor  rods  were  placed  across  the  crib  in  August, 
1919,  and  20  cubic  yards  of  heavy  slag  filled  into  the  crib.    Three 
hundred  cubic  yards  of  gravel  and  mud  deposits  were  removed  from 
the  lock  chamber  and  700  cubic  yards  from  the  upper  approach  to 
the  lock.    Small  holes  and  abrasions  in  the  chamber  faces  of  the  lock 
walls  were  repaired.     Four  sheeting  timbers  were  placed  on  the 
lower  lock  gate.    Cement  floors  were  constructed  in  the  basements  of 
lock  houses.    In  the  early  part  of  June  flashboards  20  inches  in  height 
were  placed  on  the  crest  of  dam  to  increase  the  navigable  depth  in 
the  pool. 

ifiscellmisous. — The  patrol  of  banks  to  prevent  improper  deposits 
and  encroachments,  maintenance  of  harbor-line  markings,  super- 
vision and  inspection  of  work  of  sand  dredges,  inspection  of  work 
being  done  under  department  permits,  and  examination  and  study  of  • 
drawings  submitted  with  applications  for  permits  were  continued. 
Nine  permits  were  issued  during  the  year,  classified  as  follows :  In- 
take, 1 ;  dock,  1 ;  ice  breakers,  1 ;  sand  dredge,  1 ;  drag-line  cableway, 
1 :  dredge  and  dump,  1 ;  transmission  lines,  2;  coal  chute  and  piles,  1. 

CONTRACTS  IN  FORCE. 

Name  of  eontnictor :  Dravu  Contracting  Co. 

Character  of  work :  Reconstruction  of  approximately  300  feet  of  Dam  No.  2. 
AllcKheuy  River.   • 

Date  of  contract :  September  30,  1918. 

Date  of  approval  (authorized)  :  September  24,  1918. 

Date  fixed  for  commencement :  September  30,  1918. 

Date  flxe<l  for  completion :  Indefinite. 

Unit  price:  Bent  of  plant  per  calendar  day,  derrick  boat  No.  7,  $88;  concrete- 
mixer boats,  each  $S8;  other  derrick  boats,  each  $63;  pile-driving  boats,  each 
$30;  fiats,  each  $15;  orange-peel  and  clamshell  buckets,  etc.,  $8.50;  steam  pile 
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haiiuuers,  each  $8.50;  scale  boxw,  each  $1;  dump  buckets,  each  $1;  false  pile 
driving  leads,  each  $4;  hoisting  engines,  each  $6;  swinging  engines,  each  $3; 
boilers,  each  $5;  pumps,  each  $3.  (Plant  operated  In  excess  of  12  hours  per 
calendar  day,  /»  of  rental  rate  per  calendar  day  for  each  hour  operated  in 
excess  of  12.) 

I^bor:  Reimbursement  of  actual  net  expenditures  in  addition  to  fees  as  fol- 
lows— for  each  hour  of  work  performed  by  the  following  classes  of  employees — 
baborers,  cooks,  fireman,  watchmen,  handy  men,  14  cents;  labor  foreman,  car- 
pejiters,  enginemen,  cement  finishers,  mechanics,  19  cents;  carpenter  foreman, 
master  mechanics,  assistant  superintendents,  24  cents. 

For  each  month's  work  each  of  the  following  classes  of  employees :  Superin- 
tendents, $100 ;  labor  agents,  $50 ;  timekeepers,  $42 ;  clerks,  $35. 

Transportation,  machinery,  equipment,  supplies,  expenses,  etc.:  Reimburse- 
ment of  actual  net  expenditures  in  addition  to  fee  of  10  per  cent  of  such  actual 
net  expenditures. 

Percentage  of  completion  :  100. 

EXPENDITURES. 

Kxpendituren  during  the  fiHcal  year  1920. 

Administration $10, 421.  88 

Operation  of  locks  and  dams 31, 830.  70 

Maintenance  and*  repairs 14,582.02 

Improvement  and  reconstruction 88, 305. 43 

Channel    work 11, 670. 43 

Stream  gauging 803. 35 


Total 157, 613.  81 

Expenditures  hy  fiscal  years. 


1003 $6,  233.  62 

1904 16, 204. 93 

1905 27,  235.  94 

1906 26, 462.  52 

1907 82, 998.-85 

1908_-_: 61, 574.  93 

1909 37, 839.  51 

3910 46, 639.  83 

1911 30, 874.  84 

1912 34, 100.  58 


1913 $41, 475.  28 

1914 43, 331. 55 

1915 33,  874.  79 

1916 42, 991.  99 

1917 38, 615.  81 

1918 74,  309. 14 

1919 327,  311.  61 

1920 157,  613.  81 


Total 1, 128, 689. 03 


6.  OHIO  RIVER  ABOVE  STEUBENVILLB,  OHIO. 

For  reports  on  locks  and  dams  at  Emsworth,  Pa.,  and  Nos.  7,  9,  and 
10,  and  operating  and  care  of  Ijocks  and  Dams  Xos.  1  to  10,  Ohio 
Biver,  see  reports  on  improvement  of  Ohio  Biver  by  the  construction 
of  locks  and  dams  and  operating  and  care  of  locks  and  dams,  Ohio 
Elver. 

7.  HARHOK  AT  PITTSBURGH,  PA. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Mainteminee. — The  channels  in  the  harbor  were  in  good  condition 
during  the  year.  Conditions  for  handling  of  craft  were  improved 
by  the  removal  of  material  as  follows : 

By  the  United  States :  C«blc  yards. 

Waste  material  bar  at  Turtle  Creek  removed  and  deposited  above 
Dam  No.  2,  Mononpahela  River 5,  500 

Stone  foundation.s  of  Pine  Run  and  Rock  Run  tipples,  and  ice 
breakers  opposite  Glassport,  Pa.,  removed  and  used  to  fill  guide 
crib.  Lock  No.  2,  Monongabela  River 800 
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By  private  parties: 

Sand  and  gravel 498,750 

Waste  material  removed  from  landings  and  deposited  In  deep  water 

opposite  Glassport,  Pa.,  Monongahela  River 30, 000 

Waste  material  removed  from  landings  and  deposited  In  deep  water 

above  Beclts  Run,  Monongahela  River 30,000 

Waste  material  removed  from  landings  and  deposited  In  deep  water 

opposite  Diiquesne,  Pa.,  Monongahela  River 2,000 

Waste  material  removed  from  bars  at  Duquesne,  Pa.,  Monongahela 

River,  and  taken  away  In  cars 8,000 


Total 575,050 

Inspection, — River  and  bank  patrol  was  continued  throughout  the 
year  to  prevent  improper  deposits,  and  examinations  were  made  of 
work  on  banks  to  prevent  encroachments  beyond  the  harbor  lines. 
The  supervision  of  the  work  of  sand  dredges  was  continued.  Eight 
dredges,  owned  by  three  companies,  were  operated  under  department 
permits.  In  a  number  of  cases  it  was  necessary  to  require  the  dredge 
owners  to  remove  wash  piles  which  were  left  in  the  river  in  violation 
of  the  conditions  of  the  permit.  The  ultimate  effect  of  work  of  the 
sand  dredges  is  such  that  channel  conditions  are  materially  improved. 
Examinations  were  made  of  work  being  done  under  department 
permits. 

The  steamer  Kittanning  was  used  on  inspection  and  survey  work 
and  also  for  towing  purposes. 

In  compliance  with  the  requests  of  district  engineers,  3,069  tons 
of  iron,  steel,  etc.,  fabricated  in  the  Pittsburgh  district  were  in- 
spected for  the  Wheeling,  Cincinnati,  first  and  second  districts, 
Louisville,  Vicksburg,  Galveston,  and  Detroit  districts  by  employees 
of  this  office. 

Perinits, — Examination  and  study  of  drawings  submitted  with 
applications  for  permits  were  continued.  The  following  permits 
were  granted  during  the  year,  classified  as  follows :  False  work,  1 ; 
launchways,  2 ;  pump  station,  1 ;  intake,  wells,  and  pump  house,  2 ; 
intake,  1;  pile  fender,  1;  dredging  and  dumping,  3;  transmission 
line,  1 ;  pump  house,  dredging,  and  dumping,  1 ;  wharf  extension, 
ice  breakers,  dredging,  and  dumping,  1;  pump  well,  1. 

Local  surveys^  souTulings^  and  maintenance  of  harbor-line  marks. — 
In  this  district  supervision  is  exercised  over  harbor  lines  on  both 
banks  of  the  river,  as  follows :  Allegheny  River,  24  miles ;  Mononga- 
hela River,  69  hiiles ;  and  Ohio  River,  28  miles ;  a  total  of  121  miles, 
of  which  27  miles  are  in  the  Pittsburgh  Harbor. 

Soundings  were  made  at  several  landings  and  tipples  where  scrap- 
ing had  been  done  by  permission  of  the  district  engineer. 

APPROPRIATIONS. 


Mar.  3,  1899 $110,662.90 

June  13,  1902 10, 000. 00 

June  13,  1902   (allotment 

June  14,  1904) 5,000.00 

Mar.  3,   1905 10,000.00 

Mar.  2,  1907 ^—  10,000.00 

Mar.   3,   1909    (allotment 

Mar.  17,  1909 4,  000.  00 

June  25, 1910 5, 000. 00 

Feb.  27,  1911 5,000.00 

July  25,  1912 5, 000.  00 


Mar.  4,  1913 $5, 000. 00 

Oct.    2,    1914    (allotment 

Oct.  7.  1914) 2,500.00 

Mar.   4,    1915    (allotment 

Apr  1,  1915) 7,500.00 

July  27,  1916 2,  500. 00 

Aug.  8,  1917 5,000.00 

July  18,  1918 6, 000. 00 


Total 193, 162. 90 

Receipts  from  sales,  etc.,  $4,112.75. 
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DISTRICT. 


REPORT  OF  LIEUT.  COL.  C.  W,  OTWELL,  CORPS  OF  EX(IL\EERS. 


Fag«. 

1.  Movable  clanis  in  Olilo  Klver 

between  Steuben  vllle,  Ohl<j, 
juul  the  mouth  of  Three 
Mile  Cre<*k,  4  miles  north 
of  Huntington.  W.  Va 2611 

2.  Operating?  and  care  of  locks 

and   Dams   Nos.   11-22,  24, 

and  20,  Ohio  River 2671 


IMPROVEMENTS. 

Pas«. 

3.  Operating  and  care  of  loeks 
and  dams  on  Little  Kana- 
wha River,  W.  Va 2727 

4.  Operating  and  care  of  locks 
and  dams  on  Kanawha 
River,  W.  Va 2729 


FOR  DESCRIPTION   OF   IMPROVEMENTS    IN  THIS  DISTRICT  SEE  VAOKH    1.1  H 7   TO    1373. 


1.  MOVABLE  DAMS  IN  OHIO  RIVER  BETWEEN  STEUBENVILLE,  OHIO 

AND  THE  MOUTH  OF  THREE  MILE  CREEK,  4  MILES  NORTH  OP 
HUNTINGTON,  W.  VA. 

For  report  on  Locks  and  Dams  Nos.  14,  16.  17,  21-25,  and  27,  Ohio 
River,  s(»o  report  on  improvement  of  Ohio  Eiver  by  construction  of 
locks  and  dams. 

2.  OPERATIN(;  AND  CARE  OF  LOCKS  AND  DAMS  NOS.  11-22,  24,  AND  26, 

OHIO  RIVER. 

For  report  on  operating  and  care  of  Locks  and  Dams  Nos.  11-22, 
24,  and  26,  Ohio  Kiver,  see  report  on  Operating  and  Care  of  Locks 
and  Dams  on  Ohio  Eiver. 

3.  OPERATING  AND  (^VRE  OF  LOCKS  AND  DAMS  ON  LITTLE  KANAWHA 

RIVER,  W.  VA. 

OPEKATIONS  1)1  IMN(;  THK  KISCAI.  VK.NK. 

In  addition  to  the  reiruhir  routine  work  of  operating  the  locks  and 
caring  for  the  public  property,  the  following  repairs  and  improve- 
ments were  made : 

Lock  No.  1. — Some  of  the  upper  timbers  and  stone  filling  in  lower 
guide  crib  of  lock  were  replaced.  About  100  cubic  yards  of  deposit 
were  removed  from  the  lock  chamber.  The  irons  and  timbers  for  new 
lower  gates  for  lock  were  purchased  and  delivered,  and  construction 
of  gates  50  per  cent  completed  at  end  of  fiscal  year.  Drawing  was 
prepared  for  replacing  the  lower  guide  crib  of  lock  from  top  to 
below  normal  pool  with  the  hollow  concrete  wall. 
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I.ock  No.  ^. — About  5,000  cubic  yards  of  deposit  and  stone  were 
removed  from  upper  entrance  to  lock,  and  about  50  yards  of  deposit 
removed  from  the  lock  chamber.  New  floor  was  laid  for  porch  to 
dw^ellinc:.  Drawing  was  prepared  for  replacing  the  lower  guide  crib 
of  lock  from  top  to  below  normal  pool  with  a  hollow  concrete  wall. 

Lock  No,  S. — A  l^-inch  pipe  line  was  laid  aci'oss  the  river  about 
2(K)  feet  above  the  lock  for  supplying  natural  gas  for  the  office  and 
dwelling.  About  80  cubic  yards  of  deposit  were  removed  from  the 
lock  chamber.  Some  of  the  upper  timbei-s  and  stone  filling  in  upper 
guide  crib  of  lock  were  repjaced. 

Lock  No,  4' — About  20  cubic  yards  of  deposit  were  removed  from 
the  lock  chamber.  The  irons  and  timbers  for  new  lower  gates  for 
lock  were  purchased  and  delivered,  and  construction  of  gates  about 
60  per  cent  completed  at  end  of  fiscal  year.  Drawing  was  prepared 
for  replacing  the  lower  guide  crib  from  top  to  below  normal  pool 
with  a  hollow  concrete  wall. 

Lock  No,  5. — The  pins  by  which  the  shaft  is  fastened  to  blade  in 
emptying  valve  in  river  wall  of  lock  were  replaced.  About  20 
cubic  yards  of  stone  were  removed  from  lower  entrance  to  lock. 
The  inside  woodwork  of  the  dwellings  was  painted. 

Charmel, — ^The  following  number  of  snags,  consisting  of  logs, 
trees,  bowlders,  etc.,  were  removed  from  the  channel : 

Between  mouth  of  river  and  Lock  No.  1 8 

Between  Locks  No«.  1  and  2 39 

Between  Locks  Nos.  2  and  a 44 

Between  Locks  Nos.  3  and  4 IT 

Between  Locks  Nos.  4  and  5 33 

Between  Lock  No.  .')  and  head  of  slackwater  iinproveiH<»nt  at  Creston 21 

Lockages,  ^ 

The  following  lockages  were  made  during  the  calendar  year  ending 
December  31,  1919 : 


Boats,  steam  and  gasoline 

Barges  and  flats 

Rafts  and  other  craft 

Total 

Number  of  lockages 


962  , 
888  I 
ri67  j 


Lock  No.— 


871 
601 


2,517  I 
1,876  ] 


2,335 
1,651 


783 
474 


2,153 
1,467 


785 
769 
321 


1,875 
1,535 


2,167 

1,072 

248 


3,487 
2,^12 


Suspensions  of  navigation  through  the  locks  during  the  calendar  year  en4ting 

Dec.  31,  1919. 


Lock  No. 


1 
2 
3 
4 

6 


Causes  of  suspensions. 


Ice. 

High  water. 

Repairs. 

Total. 

Dys.  hr8. 
10    18 

Dp9.  kra, 
6     6 

13  3 
5      6 

13  17 
7» 

Dps.  kra. 

Dys.  kra. 
17     0 

11      0 

24     3 

13      0 

18      6 

12     0 

25    17 

12      0 

0    2k 

19    16i 
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Amounts  expended  under  allotments  from  acta  of  July  5,  J884,  and  Mar,  S,  1909. 

Prior  to  1903  (see  p.  327,  H.  Doc.  No.  421,  57th  Cong.,  2d  seas.) $29, 428. 38 

Fiscal  year  ending  June  30 — 

1903 2, 083. 97 

1904 3, 385. 05 

1905 3, 792. 06 

1906 4, 217. 40 

1907 7, 950. 67 

19(« 11, 442.  43 

1909 10, 838. 43 

1910 8, 040. 03 

1911 11, 069. 06 

1912 9, 778. 38 

1913 14, 546.  86 

1914 15, 314. 35 

1915 11. 908.  90 

1916 10, 056. 80 

1917 19, 156. 67 

1918 15, 312. 08 

1919 12, 753.  45 

1920 20, 774. 31 

Total—- 221, 347. 28 

Rummary  of  expenditures  for  operating  and  care  of  locks  and  dams  on  Little 
Kanawha  River,  W.  Va.,  for  the  fiscal  year  ending  June  SO,  1920. 

Items  of  approved  project  for  fiscal  year  ending  June  30, 1920 : 

1.  Administration,  district  office $1, 739.  77 

2.  Operation  of  locks  and  dams,  etc 8, 584. 20 

3.  Maintenance  and  repairs,  etc 817.20 

4.  Improvements  and  reconstruction,  etc 7,830.42 

5.  Channel  work 1.348.59 

6.  Special  work 187.00 

7.  Contingencies 266.  63 

Total 20,774.31 


CONTRACTS  IN   FORCE. 
LOCKS    NOS.    1    AND    4. 

Contractor :   Penn  Bridge  Co. 

Amount  and  cliaracter  of  work :   $6,252,  furnishing  and  delivering  structural 
steel,  forcings,  castings,  etc. 

Date  of  approval :  July  25,  1919. 

Date  of  beginning:   August  19,  1919. 

Date  of  expiration  :  December  27, 1919— time  limit  waived,  E.  D.  122255/37. 

Completed  at  end  of  fiscal  year :  100  per  cent. 


4.  OPERATING  AND  CAKE  OF  LOCKS  AND  DAMS  ON  KANAWHA  RIVER, 

W.  VA. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

In  addition  to  the  usual  work  of  operating  the  locks  and  dams  and 
maintenance  of  all  structures,  plant,  etc.,  the  following  repairs  and 
improvements  were  made  by  the  regularly  employed  forces  assisted 
by  hired  labor  with  Government  plant: 
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Government  telephone  line. — ^The  line  was  satisfactorily  main- 
tained. One  hundred  and  seventy-six  new  concrete  telephone  poles 
were  made  and  one  hundred  and  two  were  distributed  and  set  along 
the  line.    About  20  miles  of  new  wire  was  strung. 

Lock  No,  2. — All  dwelling  houses,  office,  shop,  and  outbuildings 
were  repainted,  and  new  roofs  put  on  office  and  shop. 

Lock  No.  3, — The  old  lower-lock  gates  which  had  become  unsafe 
from  decay  were  taken  down  and  new  gates  erected ;  also,  new  miter 
sills  for  these  gates  were  placed. 

Lock  No.  4. — The  dam  was  repaired  by  replacing  with  new  parts 
one  worn-out  weir  wicket  and  two  broken  pass  horse  boxes. 

T^ock  No.  6. — The  dam  was  repaired  by  replacing  with  new  parts 
three  pass  and  one  weir  horse  boxes  whicn  were  broken.  New  roofs 
were  put  on  the  shop  and  four  outbuildings. 

Lock  No.  6. — A  new  roof  was  put  on  one  of  the  dwelling  houses. 

Lock  No.  7. — The  dam  was  repaired  by  removing  28  worn-out  steel 
pass  trestles  and  replacing  them  with  new  ones. 

Lock  No.  8. — The  dam  was  repaired  by  replacing  30  old  worn-out 

J  ass  wickets  with  new  ones,  and  5  worn  weir  horses  with  horses  that 
ad  been  repaired. 

Lock  No.  9. — Eight  badly  worn  weir  horses  were  removed  from  the 
dam  and  replaced  with  four  old  extras  and  four  that  had  been  re- 
paired. All  dwelling  houses,  office,  shop,  and  outbuildings  were 
given  two  coats  ofpaint. 

Lock  No.  10. — The  dam  was  repaired  by  removing  one  bent  and 
broken  pass  trestle  and  replacing  it  with  good  one.  The  small 
service  boat  was  repaired. 

Lock  No.  11. — Three  dwelling  houses,  with  outbuildings,  were 
painted  and  30  rooms  papered. 

Carpenter  force. — This  force  was  employed  on  constructing  and 
erecting  new  lower  lock  gates  for  Lock  No."  3,  new  wickets  for  Dam 
No.  8,  and  making  repairs  to  buildings  and  floating  plant. 

U .  S.  towhoat  ^'t/ames  Rurmey.^^ — The  towboat  James  Rumsey  was 
employed  tending  dredge  Addison^  delivering  material  and  supplies 
to  the  locks,  and  conveying  inspection  parties  on  several  occasions. 
This  boat  was  also  used  to  transfer  material  and  supplies  and  float- 
ing plant  for  the  Ohio  River  dams. 

U.  S.  dredge  ^^Addison.^^ — The  dredge  Addison  was  employed  re- 
moving sand  deposit  below  Locks  No.  10  and  No.  11  and  deepening 
and  widening  the  channel  at  Knobs  Shoal,  Donnally  Bar,  and  just 
below  Lock  No.  7.  The  following  material  was  removed  from  the 
channel:  30,345  cubic  yards  of  sand,  gravel,  and  muck;  part  of  one 
old  barge ;  four  snags ;  and  two  large  ^ones. 

U.  S.  derrick  boat  "  Captain  Turtle?'* — ^The  derrick  boat  Captain 
Turtle  was  employed  removing  snags  and  obstructions  from  various 
points  in  the  Kanawha  River  and  assisting  in  taking  down  and 
erecting  lock  gates  at  Lock  No.  3.  The  following  obstructions  were 
taken  from  tne  river:  1,515  snags,  83  stumps,  26  saw  logs,  763 
bowlders,  and  two  old  sunken  and  abandoned  barges;  also  150  cubic 
yards  of  deposit  were  removed  from  No.  8  lock  chamber. 

U.  S.  launch  ^^Nanina.^^ — The  launch  Naninn  was  employed  tow- 
ing and  tending  derrick  boat  Captain  Turtle. 
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Temporary  sutpensUm  of  navigation  during  the  year. 

Repairs.    1       Ice. 


2731 


Lock  No. 


2.. 
3.. 
4.. 
6.. 
6.. 
7.. 
8.. 
».. 
10. 
11. 


High  water. 


Days. 
3.7 
3.8 


Days. 


8.2 


Daift, 


Total. 


Days. 


8.7 
18 


6  6 

9  5 

6  6 

4  4 

4  5 

4  4 

4  4 

6  6 


Number  of  times  dams  ivere  maneuvered  during  the  year. 


Maneuver. 

Lock 
No.  4. 

No.  5. 

Lock 
No.  9. 

IXKjk 

No.  7. 

Lock 
No.  8. 

Lock 
No.  9. 

Lock 
No.  10. 

Lock 
No.  11. 

Up 

14 
13 

14 
13 

13 

12 

13 
12 

12 
11 

10 
9 

8 
7 

8 

Down 

7 

Maneuvers  of  dams  during  the  year. 


Raised. 


Dam  No.  4: 

Down  at  beginning  of  year. 
July3,1919: 


July  29, 1919 

Oct.  21, 1919 

Oct.  30. 1919 

Nov.  12, 1919 

Dec.  6, 1919 

Dec.  31, 1919 

Mar  4,1920 

Mar.  31, 1920 

Mayl,1920 

May  19, 1920...... 

May  29, 1920 

June  14, 1920 

June  26, 1920 

Up  at  end  of  year. 


liOwerod. 


July  13,1919.. 
i  Oct.'24,19V9.. 

I  Nov.'i.'iiii".'.! 

l'NovV27,'i9i9!! 
|bec".6,'l919.'!! 

JanV2',i920.'*; 

Mar*.  5,1926;*.! 
j  Apr!*2Vl926*.*.l 
r  May  13, 1*02*0*.'; 

MBy25','l'926.*; 

June  *5, 1920*..! 

June  *22,'l  926*. 


8  a.  m.  stages. 


Above 

low 
water. 


Above 

pass 
sUl. 


Fta.    I 
3.6' 

4.1 1 
2.8; 

6.8 
2.6 
4.4 

2.9 
3.6, 

4.0  ' 

2.6 

2.6 

1.7  I 

2.8  i 
3.6  ! 
5.5  I 
3.2 
4.6 
3.9 
5.5 
3.5 
4.1 
4.0  I 
9.8  I 
2.3 

10.0  : 
3.8  i 


Da\'S 
up. 


Feet. 
6.9 
7.6 
6.2 
9.2 
6.0 
7.8  1 

6.3  1 
7.0 

4.8  I, 

7.4  i 
6.0  1 

6.0  I 

5.1  I 

6.2  I 
7.0 

8.9  1 
6,6 
8.0  ' 
7.3 
8.9 
6.9 
7.5 
7.4 

13.2 
6.7 

13.4 
7.2 


10 


76 


14 


12 


Total. 


149 


Dam  No.  5: 

Down  at  beginning  of  year. 
July  6, 1919 


July  29, 1919. 
Oct.  21, 1919. 
Oct.  29, 1919. 


i  July  13, 1919. 
!'Oct*.*i3'/l*9"l*9V 
*,'Oct*.*2*4",*m*9.* 

VNov.'i/iiii.i 


5.0 

7.7 

5.3 

8.0 

4.3 

7.0 

7.1 

9.8 

4.2 

6.9 

4.9 

7.6 

5.2 

7.9 

4.3 

7.0 

76 
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Maneuvers  of  liams  tlurina  the  yvnr — ('ontlmieil. 


RaL«(pd. 


Dam  No.  fr-<kmtiiiued. 

Down  lit  bes^imiixig  of  year. 
Nov.ll,  1010 


D«c.3,1010... 
Dec.  31, 1919.. 
lfar.4,1920.. 
Mar.  31, 1920., 
Mayl,  1920... 
May  18,1920.. 
May  29, 1920.. 
June  13, 1920. 


June  26, 1920 

Up  at  end  of  year. 


ToUl. 


Dam  No.  6: 

Down  at  beginning  of  year. 
July  8, 1919 


July  29, 1919.. 
Oct.  21, 1919.. 
Oct.  30, 1919.. 
Nov.  8,1919.. 
Dec.  3, 1919... 
Dec.  30, 1919., 
Apr.  1, 1920. . 
May  1,1920.. 
May  19, 1920.. 
May  30, 1920. . 
June  11, 1920. 


June  26, 1920 

Up  at  end  of  year. 


Total. 


Dam  No.  7: 

Down  at  begiuniiiK  of  yeiir. 
July  3,  1919 


July  2S,  1919. 
Oct.  21,  1919. 
Oft.  30,  1919. 
Nov.  9,  1919.. 
Dec. ."),  1919. . 
Dec.  30,  1919. 
Apr.  1,  19L>0.. 
May  I,  192*).. 


l/OWprcMl, 


Nov  27,1919.. 

becIeVmi."! 

JanV2',i"92"oV.\ 
Mar*.5Vl926'.*. 
Apr.' 2,1926!'. 
May  is,  lied*! 
May  25, 1920.' i 
Junes,  1920.. 
Jime"22,'l926*. 


July  13, 1910. . 
bct'.*i6',*1919.'; 
bct'.'24*,*l'9'l9*."! 
Nov*'l','i9i9*.'! 
Nov."26,'i9i9.'! 
i5ec."6Vl919.'.' 
Jan'.'i;  192*0*!! 
Apr! '2! '192*6!! 
Mayi3','l'«20'.'i 
May  2*5*  1*926  .*i 
JimeV,  1926!! 
Ji'me*2*3,"i926! 


I 


Tiuly*i3,'r9l9V 


i  uct.  i«,  19i9. 


I  Oct.  24,  1919.. 
'|"Nov'."l*,"i9i9!". 

'!*  Nov!  Ve,*  1919! 

I'Dec.o! '1*919.".". 
'|"Jan".'2,"i920'.".". 
i'!\"pf.'2|"l926-"." 
"''Miv*i3,"l'92b'.*. 


8  a.  m.  stages. 


Above 

low 
water. 


tert. 
3.3 
9.3 
5.0 
4.2 
3.3 
4.3 
5.7 
6.1 
5.0 
6.2 
5.7 
7.0 
5.7 
5.6 
5.0 
11.7 
4.6 
7.3 
5.6 


3.3 
3.7 

2.5 
6.9 
2.7 
3.6 
2.7 
2.6 
2.8 
5.1 
3.4 
3.4 
2.1 
4.0 
3.6 
3.9 
3.8 
5.1 
3.5 
4.6 
3.9 
8.3 
3.6 
7.2 
3.8 


3.8 
4.3 
3.7 
6.9 
3.7 
0.0 
3.5 
3.0 
2.9 
6.2 
2.7 
2.6 
2.fi 
3.9 
3.7 
4.7 
4.0 
6.0 


Above 
pass 
sill. 


Days 
up. 


-|- 


Ff<t. 
6.0 

12.0 
7.7 
6.9 
6.0 
7.0 
8.4 
8.8 
7.7 
8.9 
8.4 
9.7 
8.4 
8.3 
8.6 

14.4 
7.3 

10.0 
8.3 


; i» 

8 

1 ' 

i            « 

' 2 

: 

1       " 

! » 

1       ^ 

1            6 

154 


I 


5.4 
5.8 
4.6 
0.0 
4.8 
5.7 
4.8 
4.7 
4.9 
7.2 
5.5 
5.5 
4.2 
6.1 
5.7 
6.0 
5.9 
7.2 
5.6 
6.7 
6.0 
10.4 
5.7 
9.3 
5.9 


10 
*70 


18 

"s 


1 
'12 


12 
"5 


101 


&.0 
6.4 

5.5  ! 

9.0  ! 

7. 1  ■ 

5.6  ■ 
.'i.H  I 
h.  0  j 
S.3  1 
4.K  , 

4.7  . 
4.7 
6.0 
5.8 
6.S  I 
6.1 
K.1  I 


10 

"so 

"3 
"'2 
'17 
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RIVEBS  AND  HARBORS — WHEEUKG,  W.  VA.,  DISTRICT.       2733 
Moitieuvers  of  damn  during  the  year — Gontinned. 


Lowered. 

8  a.m. 

Stages. 

RaiMd. 

Above 

low 

water. 

Above 
pass 

suT 

Days 
up. 

DamlNo.  7-Contliiaed. 

1         tti^y  10    10^ 

4.1 
5.0 
3.1 
9.1 
3.0 
7.7 
3.3 

6.2 
7.1 
6.2 
11.2 
6.1 
9.8 
5.4 

Mav  25,  1920 

6 

Mav  30  192" 

June  5,  1920 

7 

June  i:t.  1920 

June  2J,  1920 * . . 

io 

Jiine27,  1920 

Ud  at  end  of  vear ... 

4 

Total.     . 

.   153 

3.9 
4.9 
5.0 
0.9 
4.5 
5.2 
4.« 
3.7 
4.1 
7.0 
4.0 
4.1 
4.8 
5.2 
5.1 
7.4 
5.5 
6.1 
4.0 
10.3 
3.9 
7.7 
4.4 

,.9 
6.9 
7.0 
11.0 
6.5 
7.2 
6.8 
5.7 
6.1 
9.0 
6.0 
6.1 
6.8 
7.2 
7.1 
9.4 
7.5 
8.1 
6.9 
12.3 
.5w9 
9.7 
6.4 

Ihun  Xo.  S: 

Dovm  >it  ))egiTiiiing  of  ypiir. 
Julv  4,  1919     . . 

Julv  13,  1919 

....      ^ 

Julv  2K  1H19  . .    . 

.. 

Oct.  16,  1919 

80 

Oct.  22,  1919 

Oct.  24,  1919 

3 

Oct.  »»,  1919 

Nov.  1 ,  1919 

2 

N^ov.  9,  1919 

Nov.  26,  1919                         

17 

1)00.30,1919 

Jan.  2,  1920 

3 

Apr.  1.  1920 

Apr.  2,  1920 

1 

Havo,  1920 

May  13,  1920 

8 

Mav  19,  1920 

May  25,  1920 

6 

May  30,  1920 

June  5,  1920 

6 

JUQO  U,  1920 

June  22, 1920 

8 

June  27,  1920 



T^T)  at  nnd  of  vc*ir 

4 

Total 

147 

l>am  No.  9: 

Down  at  be^iiiuint;  of  year. 
Julv  4   1919 

• 

3.6 
6.2 
3.9 
7.3 
4.0 
3.5 
2.8 
8.6 
2.6 
2.6 
3.8 
7.4 
3.9 
6.3 
3.9 
9.8 
2.7 
10.0 
2. 9 

5.9 
8.5 
6.2 
9.6 
6.3 
.1.8 
5.1 

10.9 
4.9 
4.9 
6.1 
9.7 
6.2 
S.  6 
6.2 

12.1 
5.0 

12.3 
5.2 

July  13,  1919 

9 

July  29  1919 

Oct.  13,  1919 

76 

Oct.  31    1919           

Nov.  1,  1919.  .              

i 

Nov  1 1    1919                              

Nov.  2«,  1919.  .            

15 

Jan. 1    1920                         

Jan.  2,  1920 

i 

Mav  S  1920                      

Mav  13,  1920 

5 

Mav  20  1920.     ..                 

Mav  25,  1920 

5 

34av  31,  1920 

June  .5,  1920 

5 

June  l.'»   1920..                   

June  20,  1920 

5 

June  28,  1920. .,          

3 

Total                                  

125 

3.1 
6.1 
5.0 
8.5 
3.7 
9.6 
5.4 
8.5 

5.5 
8.5 
7.4 

10.9 
6.1 

12.0 
7.8 

10.9 

Dam  No.  10: 

Down  at  beoinning  of  year. 
JnlvS  1919          

July  13, 1919 

8 

Julv  29  1919         

Oct.  13, 1919 

78 

Nov.  11.  1919 

Nov.  26,  1919 

15 

May  9, 1920   

May  13, 1920 

4 
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2734        REPORT  OF   CHIEF  OF  ENGINEERS,   U.   S.  ARMY,  1920. 
Maneuvers  of  dams  during  the  year — Continued. 


Raised. 


Dam  No.  10— Continued. 
May  20, 1920 


May  31, 1920.. 

June  14, 1920. 

June  28, 1920. 
Up  at  end  of} 


Total,. 


Dam  No.  11: 

Down  at  beginning  of  year. 
July  4, 1919 


July  28, 1919.. 
Oct.  23, 1919.. 
Nov.  13, 1919. 
May  20, 1920 
May  30, 1920.. 
June  11, 1920. 


June  28, 1920 

Up  at  end  of  year. 


Total.. 


Lowered. 


May  25, 1920.. 
June  2571920.' 

JuneibVi'gai-' 


July  13. 1919.. 
Oct." is,  WW.! 
Oct."  24,"  1*919.'. 
Nov.  "25,"  1919." 
May25,"l'9i»".". 
June  "4,  "1926. 1 
June  "l"7,"i926.' 


-I- 


I 


8  a.  m.  stages. 


Above 

low 
water. 


Above 
pass 
sill. 


Days 

up. 


4.8 

0.9  • 

5.0  I 

10.9  ' 

5.6  I 
9.9 

4.0  I 


I 


! 

4.8  I 
6.8  , 
7.6 
9.7  I 
8.3 
5.4  I 

6.3  I 

7.4  I 
6.6 
8.4  ' 
6.4  I 
6.11 

?:i 

8.7 1 


7.2 1. 

?:! 

13.3  I 
8.0  ;. 

12.3 
6.4    . 


I 
I 

6.9 :. 

8.9  . 

9.6  !. 
11.8 

10.4  . 

7.5  i 

8.4  . 

9.5  1 
8.7' 

10.5  i 

8.6  !. 
8.2  I 
9.2  I. 
9.5  I 

10.8  '. 


121 


77 


Report  of  lockages  for  the  Oreat  Kanatcha  River,  W.  Fa.,  for  the  calendar 
year  ending  Dec,  SI,  ^919. 


Lock 
No.  2. 

Lock 
No.  3. 

Lock 
No.  4. 

Lock 
No.  5. 

Lock      liock  1   Lock 
No.  6.     No.  7.  1  No  8. 

Lock 
No.  9. 

146 
1,463 
4,131 

138 

Lock 
No.  10. 

118 
1, 454 

Lock 
No.  11. 

Gasoline  boats 

Steamboats 

101 
17 
6 
81 

158 
106 
231 
138 

70 
273 
767 
157 

82 
280 
985 
168 

122          583  '        164 

1,337       1,338       1,425 

2,900  '    3,071       3,690 

85  1        161           208 

186 

1    449 

Barges  and  flats 

Rafts  and  other  craft 

4,120         4,071 
122             126 

Total 

Number  of  lockages. 

205          633 
130          359 

1 

1,267 
'347 

1,516 
461 

4,441  1    5,lo3       5,487 
911       1,160       1,002 

5,878 
976 

5,814  ,      5,825 
923  1          960 

1 

Amounts  expended  under  allotments  from  acts  of  July  5,  188//,  and  Mar.  S,  J 909. 


Fiscal  year  ending  June  30 : 

188(5 $5, 811.  51 

1886 8, 241.  77 

1887 11, 336.  60 

1888 13,  055.  84 

1889 10, 629.  50 

1890 19,081.77 

1891 25, 355.  20 

1892 21.  554.  66 

1893 19, 564.  91 

1894 28,  745.  60 

1895 29,983.04 

1896 30,  713.  95 


Fiscal  year  ending  June  30 — Contd. 

3897 $2G,  808.  30 

1898 23,322.19 

1899 34,547.44 

1900 45, 215.  73 

1901 44,157.03 

1902 47,  000.  04 

1003 74,389.63 

1904 64,  731.  59 

1905 61,  879. 12 

1906 54,  823.  95 

1907 66,149.57 

1908 96,823.60 


Digitized  by  VjOOQIC 
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Fiscal  year  ending  June  30 — Contd. 

1909 $100,915.82 

1910 84, 315.  00 

1911 86,  602.  29 

1912 119, 18a  76 

1913 97, 002.  78 

1914 101, 736. 05 

1916 107, 982.88 


Fiscal  year  ending  June  30 — Contd. 

1916 $97,  579.  22 

1917 94. 970. 63 

1918 96, 770. 28 

1919 123, 301. 46 

1920 117, 058. 62 

Total 2, 101, 099.  50 


Summary  of  expenditures  for  operating  and  care  of  locks  and  dams  an  Kanawha 
River  for  the  fiscal  year  ending  June  SO,  1920. 

Items  of  approved  project  for  fiscal  year  ending  June  30,  1920 : 

1.  Administration,  district  office $10,177.09 

2.  Operation  of  locks  and  dams,  etc 65, 379. 32 

3.  Maintenance,  repairs,  etc 10,762.47 

4.  Improvements,  reconstruction,  etc 8,501.43 

5.  Chanrfpl  work 21,916.47 

6.  Special    work 55.33 

7.  Contingencies 266.  51 

Total 21 117,058. 62 

CONTRACT  IN  FORCE. 
DAMS  NOS.  6,  8,  9,   10,  AND  11,  KANAWHA  BDrEB. 

Contractor:  Frandsen  Construction  Co. 

Amount  and  character  of  work :  $15,951  for  furnishing  and  delivering  struc- 
tural steel,  forglngs,  castings,  etc.,  for  trestles  and  horses. 
Rate :  Lots  A  and  B  complete  for  $15,951. 
Date  of  approval:  May  18,  1920. 
Date  of  beginning:  June  12,  1920. 
Date  of  expiration :  October  20,  1920. 
Completed  at  end  of  fiscal  year :  2  per  cent. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FIRST  CINCINNATI, 

OHIO.  DISTRICT. 


REPORT  OF  LIEUT.  COL.  EARL  J.  BROWX,  OORPfi  OF  EXGINEERS. 


IMPRO\'EMKNTS. 


Page. 

1.  Ohio     River      (general      im- 

provement)      2737 

2.  Construction     of    Lock    and 

Dam  No.  31,  Ohio  River 

3.  Construction     of     Lock     and 

Dnm  No.  33,  Ohio  River 

4.  Construction    of    Lock     and 

Dam  No.  34,  Ohio  River 

5.  Construction     of    Lock     and 
Dam  No.  35,  Ohio  River 

Construction  of  Ix)ck  and 
Dam  No.  36,  Ohio  River 

Construction  of  Lock  and 
Dam  No.  38,  Ohio  River 


a 


2643 
2644 
2647 
2648 
2649 


2650 


Page. 

8.  Construction    of    Lock    and 

Dam  No.  39,  Ohio  River—    2652 

9.  Operating  and  care  of  Lock 

and    Dam    No.    31,    Ohio 
River , 2697 

10.  Operating  and  care  of  I^ck 

and    Dam    No.    35,    Ohio 
River 2697 

11.  Operating  and  care  of  Lock 

and    Dam    No.    37,    Ohio 
River 2698 

12.  Operating  snagboats  on  the 

Ohio   River 2745 


FOB  DKKCRIITION  OF  IMl'ROVKMENTS   IN  THIS  DISTRICT,   SEE  PAGES   1373  TO   1378. 


1.  OHIO  RFVER— GENERAL  OPEN-CHANNEL  WORK. 
OPERATIONS  DTTRING  THE  FISCAL  YEAR. 

The  following  is  a  summary  of  expenditures  on  the  general  im- 
provement of  the  Ohio  River  for  the  fiscal  year : 

Dredging  operations,   United  States  plant $141,236.14 

Examinations  and   surveys 1,031.98 

Harbor  Jines  and  permits 458. 11) 

General  administration •     10,  836.  88 

Purchase  of  floating  plant 29,  096.  .V^ 

Contingencies   r».  141.  58 

Tot4il   expenditures ....      ._ .. 1S7.801.20 

PERMITS  AN!)  HARBOR  LINES. 

The  usual  work  was  continued  during  the  year  in  the  investiga- 
tion of  encroachments  and  of  permits  requested  or  authorized.  Nine 
permits  were  granted  during  the  year,  as  follows :  Two  for  bridges, 
2  for  dredging,  1  for  repaving  public  landing,  1  for  pipe  lines,  1  for 
sewer  outlet,  1  for  submarine  cable,  and  1  for  incline  track. 

DREDGING  OPERATIONS. 

The  following  table  shows  the  work  of  the  dipper  dredges  OhlOy 
0»wego^  Mm*ieUa^  and  Cincinnati  during  the  fiscal  year. 

The  operating  cost  for  the  work  done  at  Dams  Nos.  81,  33,  35,  and 
36. and  at  the  Aurora  incline  for  Dam  No.  38  was  paid  for  from 
the  appropriation  for  these  improvements. 

2737 
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RIVERS  AND  HARBORS — FIRST  CINCINNATI,  OHIO,  DISTRICT.       2739 
Proportion  of  excavation  made  by  each  dredge. 


ExcayatlOD. 

Dredge 
Ohio. 

Dredge 
Oswego. 

Dredge 
Marietta. 

Dredge 
Cindnnati. 

Quan- 
tity. 

Num- 
ber. 

Quan- 
tity. 

Num- 
ber. 

Quan- 
tity. 

Num- 
ber. 

Quan- 
tity. 

Num- 
ber. 

Sand,  gravel,  mud,  and  rocks, 
cnrae  yards 

41,130 

63,506 
1.5 

11.25 

i* 

8 

82,880 

75,679 
8  0 

Rooks  removed tons.. 

1 

Snags    and    wreckage    re- 
moved  tons.. 

581.0 

13 

1.0  !            9 

(h'088  cost  of  excavatiofL 


8and,gravel,  mud,androck cubicyards..       >S0.550 

Rocks,  snags,  and  wrecks tons. 


Dredge         Dredge 
Ohio.         Oswego. 


SO.  40 
3.35 


Dredge 
Marietta. 


SO.  436 
3.09 


Dredge 
Cincinnati. 


SO.  494 
6.40 


1  Exclusive  of  miscellaneous  work  performed  by  dredge  and  tender  during  the  season. 

The  following  table  shows  the  work  done  by  the  hydraulic  dredge 
Indiana^  in  this  district.  This  dredge,  with  outfit,  was  temporarily 
transferred  to  the  Florence,  Ala.,  district  on  Januarj^  11,  1920,  and 
had  not  returned  at  the  end  of  the  fiscal  year. 

E-rearation  made  by  U.  S.  dvedtje  "  Indiana." 


MUes 
below 
Pitts- 
burgh. 

Dates,  1919. 

Kinds  of 
material. 

Area  dredged. 

Snags 
removed. 

Location. 

Aver- 

Jlfth 

of  cut. 

Aver- 
age 
lengUi 
of  cut. 

Num- 
ber. 

Tons. 

Exca- 
vation. 

Peckenpaugh  Bar 

LewlsDort  Crossing... 

672.4 
736.0 
760.0 
800.3 
815.3 
821.0 
844.0 
873.0 
918.5 

July  7-18 

Sand.... 
...do.... 

Feet. 
100 
100 
100 
100 
100 
100 
100 
100 
100 

Feet. 
152 
207 
191 
220 
270 
190 
170 
230 
325 

Cv.ydt. 
40,351 
41,409 

July29-Aug.  4 

French  Island 

Aug.  6-13 

...do.... 

40,341 

Henderson  Island 

Aug.  15-22 

Aug.  23-29 

Aug.  3Q-Sept.  8 

...do.... 
...do.... 
...do 

58,078 

Diamond  Tsland . . ,  r  r 

42,052 

Fayett«Bar 

RaJei^  Crossing 

Balls  Bar 

33.672 

Sept.  9-15. 

Sept.  16-20 

...do.... 
...do 

3 

7.5 

33,710 
29,795 

Cottonwood  Bar 

Sept.  23-Oct.  13 

...do 

93,140 

Total 

3 

7.5 

412,548 

The  gross  cost  of  this  excavation  was  $0.0935  per  cubic  yard. 

CONTRACT  IN  FORCE. 

Name  of  lessor :  Hart  and  Benton  Estate. 

Amoniit  and  character  of  lease :  $1,380 ;  rent  of  storehouse. 

Price  per  unit :  $60  per  month. 

Lease  dated  April  1,  1920. 

Date  of  beginning:  April  1,  1920. 

Date  of  expiration :  March  31,  1922. 

9030— ENG  1920— PT  2 42 
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Table  8?ioioing  navigability  of  Ohio  River  for  20  years— PitUburgh,  Pa,,  to 

Cairo,  III, 


Oaftesat— 

Davis 
Island 
Dam. 

Wheel- 

Par- 
kers- 
burg, 
W.Va. 

Cat- 
letts- 

Clncin- 
natl, 
Oblo. 

Louis- 
ville, 
Ky. 
(lower 
gage). 

Evans- 
vlUe, 
Ind. 

Pa- 

ducah, 
Ky. 

Cairo, 
Ul. 

1900. 
Under3feet 

86 
279 
133 

62 
303 
176 

64 
301 
157 

84 
331 
185 

109 
257 
143 

17 
848 

186 

22 
343 
183 

0 
365 
282 

120 
246 
176 

»66 
309 
184 

59 
306 
205 

100 
265 
161 

58 
307 
214 

63 
312 
204 

30 
335 

207 

111 
255 
186 

9 
356 
277 

13 
852 
226 

7 
358 
285 

131 
235 
173 

94 
271 
175 

71 
294 
195 

68 
297 
203 

45 
320 
243 

30 
335 
274 

5 
360 
274 

81 
285 
203 

0 
365 
330 

3 
362 
289 

0 
365 
332 

126 
240 
183 

72 
293 
202 

54 
311 
230 

68 
297 
232 

89 
326 
282 

60 
805 
257 

47 
318 
235 

120 
246 
101 

0 
365 
329 

0 
365 
822 

0 
365 
353 

57 
309 
235 

49 
316 
233 

57 
308 
242 

0 
865 
202 

0 
865 
327 

0 
365 
297 

0 
365 
816 

0 
866 
236 

b 

365 

365 

0 
365 
365 

0 
365 
865 

6 
360 
209 

0 
365 
318 

0 
365 
316 

9 
856 
284 

0 
865 
319 

0 
865 
296 

0 
365 
292 

15 
851 
228 

0 
365 
862 

0 
365 
365 

0 
365 
365 

0 
366 
261 

0 
365 
810 

0 
865 
313 

53 
812 
252 

29 
886 
287 

32 
333 
269 

9 
356 
254 

104 
262 
201 

0 
365 
335 

0 
365 
354 

0 
365 
360 

76 
290 
235 

13 
352 
267 

0 
365 
297 

51 
314 
256 

45 
320 

267 

30 
335 
269 

29 
336 
248 

115 
251 
204 

0 
865 
843 

0 
365 
359 

0 
365 
351 

81 
285 
213 

13 
352 
274 

0 
365 
281 

0 

8  feet  and  over 

365 

6  feet  and  over 

862 

1901. 
UnderSfeet 

5 

3foet and  over 

860 

6feotandover 

818 

1902. 
lTnder3feet 

A 

3  feet  and  over 

6  feet  and  over 

865 

1903. 
Under3feet 

1 

3  feet  and  over 

864 

tfeet  and  over 

856 

1904. 
UnderSfeet 

0 

8  feet  and  over 

366 

6feet  and  over 

844 

1905. 
Under8feet 

0 

Sfeetandover !.' 

865 

865 

1906. 
Under3feet 

0 

8  feet  and  over 

865 

6feet  and  over 

365 

1907. 
Under3foet 

0 

3  feet  and  over 

865 

6feetandover 

365 

1906. 
Under3feet 

0 

8  feet  and  over 

366 

6  feet  and  over 

836 

1909. 
Under  3  feet 

0 

3  feet  and  over 

865 

6  feet  and  over 

365 

1910. 
Under  3  feet 

0 

3 feet  and  over. 

865 

6feet  and  over 

843 

1  Dam  No.  6. 
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Table  shoioinff  navigability  of  Ohio  Utter  for  20  years— Pittsburgh,  Pa.,  to 

Cairo,  i/l.— CJontinued. 


Gages  at— 


T>av|s 
Wond 
Dam. 

30 
264 

0 
366 
265 

32 
333 

228 

35 
330 
252 

0 
365 
361 

0 
366 
364 

0 
365 
349 

0 
365 
350 

0 
365 
365 

Wheel- 
toe. 
W.Va. 

7 
358 
298 

0 
366 
314 

0 
865 
354 

2 
363 
326 

0 
365 
346 

6 
360 
217 

8 
357 
270 

4 
361 
318 

0 
365 
308 

Par- 
kers- 

W.Va. 

38 
327 
282 

0 
366 
296 

28 
337 
258 

84 
281 
194 

0 
865 
335 

27 
339 
268 

0 
365 
351 

0 
365 
361 

0 
365 
354 

Cat- 
leU*?- 
hure, 

Ky. 

Cmcfn- 
natl, 
Ohio. 

Loufs- 
ville. 

Ky. 

flower 

Kvan«- 
villo, 
Ind. 

1911. 
tJnder3feet 

42 
323 
280 

0 
366 
309 

40 
325 
264 

104 
261 
197 

3 
362 
337 

24 
342 
303 

129 
339 
293 

22 
336 

288 

9 
356 
322 

0 
365 
356 

0 
366 
366 

0 
365 
365 

0 
365 
365 

0 
365 
365 

0 
360 
366 

0 
365 
365 

0 
365 
365 

0 
365 
365 

0 
36» 
319 

0 
366 
363 

0 
365 
293 

13 
352 
242 

0 
365 
360 

0 
366 
316 

0 
365 
325 

0 
365 
334 

0 
365 
365 

23 

3feetandovRr 

342  ' 

6feet  and  over 

294 

0 
366 
330 

5 
360 
273 

26 
339 
231 

0 
366 
365 

0 
366 
366 

7 
358 
305 

3 
362 
279 

0 
365 
326 

1912. 
Under  3  feet 

8  feet  and  over 

Ofeet  and  over 

1913. 
Under3feet 

8  feet  and  over 

6  feet  and  over 

1914. 
UnderSfeet 

8  feet  and  over 

6feet  and  over 

1915. 
UnderSfeet 

3feet and  over. 

6  feet  and  over. 

1916. 
UnderSfeet 

3  feet  and  over 

6feet  and  over 

1917. 
UnderSfeet 

3  feet  and  over 

6feet and  over 

191a 
UnderSfeet 

3  feet  and  over 

6  feet  and  over 

1919. 
UnderSfeet 

8  f«efc  aid  ovnr 

6  feet  and  over 

Pn- 

ducah, 

Ky 


23 

342 
275 


0 
366 
320 


70 
295 
244 


74 
291 
211 


0 
365 
355 


35 
331 
343 


7 
358 
272 


Cf>iro, 
HI. 


I 


16 ; 

349 
268 


21 
344 
305 


0 
365 
365 


0 
366 
866 


0 
865 
365 


0 
366 
365 


0 
365 
365 


366 
366 


0 
365 
355 


0 
366 
365 


0 
365 
365 


I  Dam  No.  29. 
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MONTHLY   COMPARISONS  OF   RIVEU   AND   RAINFALL. 


Highest,  lowest,  and  average  monthly  stages  of  the  Ohio  River  and  monthly 
an^vual  rainfall  at  Cincinnati  in  tico  years  ending  Dec,  31,  1918  and  1919. 


January. 

February 

March 

April 

May. 

June 

July 

Au^st, 

September 

October... 

November. 

December. 


The  year 


40.88 


>  January. 


»  Febniarv. 


*  Juno. 


STAGES  OF  THE  OHIO  RIVEU. 

HigheHt,  loxrcst,  and  average  stages  of  the  Ohio  River  at  Cincinnati  each  calen- 
dar year  from  l8o8  to  1919  inclusit^e,  with  the  highest  stage  during  the  floods 
of  1832  and  1847. 


Calendar  years. 

Highest  .stage. 

Lowest  .«tago 
Date. 

Stage. 

-- 
Fat. 

Aver- 
age 

Date. 

Stage. 

Feft. 
VA.2 
03.6 
43.7 
55.3 
49.2 
49.4 
57.3 
42.7 
45.1 
50. 2 
42.5 
55.7 
48.2 
48.7 
55.2 
40.5 
41.7 
44.4 
47.9 
55.3 
rA.  8 
53.7 
41.3 
42.7 
53.2 
50.0 
58.0 
WI.3 
71.1 
10.0 

for  the 
year. 

1832 

Feb.  18 

FtcL 

1847 

Dec.  17 

1858 

June  16 

Sept.  28 

Sept   18 

2.4 
3.3 
5.3 
5.1 
2.3 
2.5 
3.1 
5.7 
4.7 
3.0 
5.1 
5.3 
3.8 
2.7 
•    3.0 
3.7 
2.3 
4.2 
0.2 
3.2 
4.3 
2.5 
3.8 
1.9 
0.1 

.3,r. 

2.5 
2.5 
3.3 
2.7 
5.2 
5.2 

id.  9 

1859 

Feb.  22 

18  7 

1800 

Apr.  16 

Oft.  3 

10.0 

1801 

Apr.  19 

July  13 

19.1 

1802 

Jan.  24 

Oct.  31     .              .     . 

17.4 

1863 

Mar.  12 

Oct.  6 

15.0 

1804 

Dee.  23 

-Vug.  0 

ia7 

1805 

Mar.  7 

Oct.  19 

21.8 

1806 

Sept.  26 

-Vug.  17 

19.2 

1807 

Mar.  14 

Oct.  19 

17.0 

1808 

Mar.  30 

July  21 

18.7 

1809 

Apr.  2 

Aug.  21 

19.7 

1870 

Jan.  19 

Oct.  4 

17.8 

1871 

May  13 

Oct.  12 

11.8 

1872 

Apr.  13 

Oct.  14 

11.7 

1873 

Dec.  18. 

Oct.  12 

18.4 

1874 

Jan. 11 

Si»p(.  22 

15,7 

1875 

Aug.  6 

Sc»T)t.  19 

18.9 

1870 

Jan.  29 

Sept.  4 

18.2 

1877 

Jan.  20 

Oct.  9 

15.0 

1878 

Dec.  15 

Oct.  24 

16.7 

1879 

Dw.27 

o«t.2:i 

Oct.2S 

Sept.  IH 

14.5 

1880 ... 

Feb.  17 

Feb.  16 

Feb.  21 

Feb.  15 

17.0 

188! 

16.9 

1882 

Nov.  1 

*  22.1 

ISSS 

Sept.  21 

1  19.5 

1884 

Feb.  14 

Sept .  2(i 

>  17  3 

1885 

Inn.  20 

do 

1  15. 6 

1880 

Apr.  9 

Feb.  5 

Apr.  1 

Feb.  22 

55.7 
.50. 2 
.^9.9 
38.2 

Nov.  I 

'  17.8 

1887 

Scpi.  2:^ 

'  15.1 

1888   

Au^.  7   .         

«  17.11 

1889 

Sept.  13 

I  l.v5 

1  Prepared  from  the  stages  as  shown  by  the  waterworks  marks  daily  at  0  a.  m.  and  6  p.  m.,  the  previous 
nd  succeeding  years  having  been  made  from  one  daily  ob.*-crvaticn  at  (•  a.  m. 
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Higheat,  loircst,  and  arvrtif/c  HtagvH  of  the  OhUt  River  at  Cincinnati  each  ral- 
endar  pear  from  1858  to  1919  inclugin',  with  the  hiyhent  ntaifet*  during  the 
floods  of  18S2  and  /t^.^7— Continaed. 


Calendar  y«ira. 

Highest  stage 

Date. 

Stage. 

1»M 

Mar  2i) 

Feet. 
69.2 

1891 

Fen.  25 

57.3 

1892 

Apr.25 

43.7 
54.9 
35.0 
48.4 
47.8 
01.2 
61.4 
57.4 
40.0 
59.7 
50.9 
53.1 
45.9 
48.2 
50.2 
05.2 
62.1 
55.7 
51.6 
51.8 
49.1 
•    53.4 
70.0 
47.2 
55.9 
53.5 
56. 1 
61.8 
52.0 

1893 

Feb  20 

1894 

Fel)  15 

1895 

.»an.  14 

183(i 

Apr.  4 

1897 

Fel>.  26 

1898 

Mar.  29 

1899 

Mar.  8 

1900 

Dec.  1 

1901 

Ar.r.  27 

1902 

Mar.  5 

1903 

1901 

do 

Mar.  9 

1905 

May  16 

190C 

A  pr.  2 

1907 

/Jail.  21 

\Mar.  19 

1908 

Apr.  4 

1909 

Feb.aS. 

1910                   

Mar.  7 

1911 

Feh.3 

1912               

Mar.27 

1913 

Apr.  1 

1914                       

Apr.  4      

1915 

Feb.? 

1916 

Apr.  1 

1917  

Mar.  17 

1918          

Feh.  12. 

1919                     

Jan.  6  

Lowest  stage. 


Date. 


I  Stage. 


Aug.  30 

Oct.  7 

Nov.  5 

Aug.  30 

Sept.  14 

(XI. 28 

Sept.  25 

Oel.  IS 

Oct. 6 

Nov.  2 

Oct.  21 

Nov.  11 

Sept.  24-25 

Oct.  7,  Nov.  11-10... 

Ort.b-7 

Oct.  II 

Sept.  22 

^Ocl.31 


Aver- 
age 
(or  the 
year. 


Oct. 5 1 

Oct.  16... • ' 

Aui?.  28-31,  Sept.  1.. 

Julv  25 

Julie  18. 

June  27 1 

June  4-5 

Dec.  12 

Oct.  31 

June  2.'> , 

June  19.... 

June  11 ! 


Feet. 

5.7 
4.4 

3.4 
3.6  ! 
3.1  j 

2.3  I 
5.5  I 

3.1  I 

4.5  1 

3.4  1 
.3.2  1 

4.2  I 
3.9  i 

4.5  i 
3.3 
6.5 
7.1 

7.0 

2.8  I 

3.6  I 
4.0 

4.6  ' 

6.7  I 
7.5  1 

8.2  ; 
9.0  , 

7.5  ' 

9.3  1 
6.  (i  ' 

9.6  I 


Feet. 
»25. 
»3ii._ 
M6.J 

I  12.  J 

»  16.2 
116.7 
19.5 
17.7 
13.1 
17.  „ 
10.5 
17.^ 
14.9 
18.5 
17.2 

22.7 

17.7 
M7.0 
16.4 
20.5 
19. 0 
20.9 
18.5 
18.9 
21.3 
20.6 
20.8 
20.5 


» Prepared  from  the  stages  as  shown  by  the  waterworks  marks  daily  at  6  a.  m.  and  0  p.  m.,  the  previous 
and  succeeding  years  having  been  made  from  one  daily  observation  at  6  a.  m. 
»  l*ropan»  1  irom  ob«ervations  taken  at  7  a.  m.  by  Weather  Bureau  t^iiuv  1909. 

liOSSES   BY  COLLISION  WITH  BRIDGES. 

The  following  table  shows  the  reported  losses  sustained  by  the 
commerce  of  the  Ohio  River  by  collision  with  piers  of  bridges  cross- 
ing the  Ohio  River  to  the  end  of  the  calendar  year  1919 : 

Oh!o  Conneotlng  Railway  Bridge $3,  50().  00 

Beavor  Bridge 91, 140.  00 

East  Liverpool  Brid^'o 3,500.00 

Steubenville   Bridge 145,  529.  28 

Mingo  Bridge l 4,  500.  00 

Wheeling  and  Martins  Ferry  Bridge 12, 150.  00 

Bellalre  Bridge 150, 126.00 

Parkersbiirg  Bridge 116, 248. 47 

Point  Pleasant  Bridge 9,650.00 

Kenova  Bridge 77, 950.  00 

Ashland  and  Ironton  Bridge 25,000.00 

Newport  and  Cincinnati  Railway  and  Highway  Bridge 49,  907.  00 

Ne\\T)ort  and  Cincinnati  Highway  Bridge 750.  00 

Covington  and  Cincinnati  Railroad  Bridge 130, 700.  0^) 

Cincinnati  Southern  Bridge _• 19,942.88 

Louisville  and  Jefferson ville  Bridge 8,000.00 

Oliio  Falls  Bridge 207, 600. 00 

Kentucky  and  Indiana  Bridge 34,  267. 00 

Henderson  Bridge 40, 710. 00 

Cairo  Bridge 49, 169. 95 

Total 1, 180, 340.  58 
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APPROPRIATIONS. 


Act  of  Con- 
gress!. 


Mar. 
Mar. 
July 
Mar. 
Julv 
Jnly 
Mar. 
Mir. 
Aug. 
June 


3, 1827 
3, 183.S 
2.lK3ti 
3, 1SJ7 
7,1S3S 
11,18-14 
3. 1847 
3,1R4Q 
30. l8o2 
23.1866 


Mar.  2. 1867 
Julv  25,1S6S 
JulV  11,1870 
Mar.  3. 1871 
June  10.1872 
Mar.  3.  l«73 
June  23, 187 1 
Mir.  3.1875 
Auc.  14.1S76 
June  18,1878 
Mar.     3, 1879 

Do 

June  14.1880 

Do 

Mar.     3, 1881 

Do 

Au?.    2, 1882 

Do 

July     5, 1884 

Do 

Aug.    5, 1886 

Do 

Aug.  11,1888 

Do 

Sept.  19,1890 

Do 

Jan.  19. 1 801 
I3,18<« 
18, 1H94 
3.  IX'My 
l.l^9S 


Julv 
Aug. 
June 
July 


Oct. 
Mv. 
July 
Mar. 


Appropria- 
tion. 


Mar.     3, 1S99  1 
June  13,  UK) 2 

July     1,1902  1 
Mir.     3,190.") 
Mar.     2,1907  i 

Do , 

Mar.     3.1'K))  | 
Jan.    19.1910 
Jime  25,1010 
Feb.   27.1911  . 
Julv   2,->,19l2  , 

Do.. ' 

Do I 

Mar.     4.1913  1 

2,1914  I 

4,1915 

27, 1916  I 

2,1919  , 


$30,000.00 
50, 00).  00 
20,0(K).00 
60.003.00 
.')0,0'X).00 
109,000.00 
6.479.25 
651.76 
90,000.00 


100,000.00 


50,000.00 

."jO.OOO.OO 
200,000.00 
200,000.00 
1,50.000.00 
200.000.00 
175,0.10.00 
3.50,011.00 
1.50,010.00 

30,000.00 
140,000.00 

50,000.00 
1.50,011.01 

30,000.00 
331.000.00 

40.000.00 
537,001.00 

50,000.00 
335,001.00 

.37,50i1.00 
370.000.00 

60.000.00 
300,000.00 

30.000.00 

2,rx«?7 
3r)i,oo.i.oo 

250.010.00 
2.51,000.00 


375,001.00 
3,59.000.00 


25, 

294. 
450, 
'JO 

10, 
5.50, 
229, 
200, 
2.51, 

20, 
550, 

19, 
310, 
509, 
300, 


0.10. 00 
616.20 
001. 00 
000.01 
001.00 

on.  00 
on.  00 

50100 

on.  01 
nn.oo 

000.00 
010.00 
000.00 
000.00 
TiOO.OO 
0)0.00 


Total..  110,016, 406. 08 


-Mlotmcnt. 


Remarks. 


$231,988.96 


81,876.44 


Improving  MissiMiipni,  Missouri,  Arkaxisas,  and  Ohio  Rhers, 
and  snag  boat.s  and  apparatus  for  impro\ing  western  rivers. 


Ice  harbor,  mouth  Muskinciim  River. 

Do. 

Do. 

Ho. 

Da 

Do. 

Do. 

Do. 
Relief  of  Ptubbs  <fe  Lackey.    Treasury  .settlement  No.  ! 


15,000. 00     For  rcstorine  levee  and  banks  of  Ohio  River  at  or  near  Shaw- 
I      ncetown,  111. 

!!!.!!!.!!.    a  mount  a  inro  t  irl  it  od  S400,000,  $4 1 ,000  be!  ng  for  Falls  of  Ohio 

I      River  at  Loul.s^illp.  Ky. 
[  Between  Cairo  and  ^tound  City. 


For  Oroat  Miami  embankment  east  ol  LawTenceburg,  Ind. 


'  Rai.sing  and  strengthening  levees  at  ('airo,  111.  . 

I  Raising  and  strenplhening  levees  at  Mound  City,  111. 


308,865.40 


Total  of  appropriations  1827-1919 $10,006,406.08 

Total  of  allotments,  1866,  1868,  1898 308, 865.  40 

Tran.^ferred  to — 

Ice  harbor,  Great  Kanawha  River 168.44 

Levees,  Cairo,  111 ' 250.000.00 

Levees,  Mound  City,  111 20, 000. 00 

Flood  board 500.  00 

nredjrinp  Pool  6,  Ohio  River 17,668.40 


$10, 315, 271. 48 
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Transferred  to — Continued. 

Deposited    to   credit   of   surplus    fund    of 

Treasury $42, 227.  53 

Expended  in  construction  of  Davis  Island 
Dam.  Ohio  River 313, 689. 87 

Removal  of  ice  gorges,  Ohio  River IX),  000. 00 

Expenses  of  boards  of  officers  on  canaliza- 
tion of  Ohio  River 75,646.20 

Ice  harbor  at  mouth  of  Muskingum  RiN  er.  327, 500. 00 

$1,057,400.44 

Net  total .    9,257,871.04 

Receipt**  from  sales,  etc.,  $39,699.94. 


2-11.  OHIO  RIVER.  CONSTRUCTION  OF  LOCKS  AND  DAMS  NOS.  31,  33, 
34,  35,  36,  38,  AND  39,  AND  OPERATING  AND  CARE  OF  LOCKS  AND 
DAMS  NOS.  31,  35,  AND  37. 

For  reports  on  construction  of  Locks  and  Dams  Nos.  31,  33,  34,  35, 
36,  38,  and  39,  Ohio  River,  and  operating  and  care  of  Dams  Nos.  31, 
35,  and  37,  Ohio  River,  see  report  on  improvement  of  Ohio  River  by 
construction  of  locks  and  dams. 


12.  OPERATING    SNAG    BOATS    ON    THE    OHIO    RIVER    BELOW    THE 
PENNSYLVANIA  STATE  LINE. 

The  great  increase  in  the  price  of  coal  and  supplies  made  it  impos- 
sible to  operate  and  keep  in  repair  the  two  snagging  plants  operated 
by  this  district,  under  the  appropriation,  which  has  been  the  same 
since  1896.'  The  U.  S.  snag  boat  E.  A.  Woodruff  has  therefore  been 
idle  during  the  entire  fiscal  year,  remaining  in  the  harbor  at  Dam  No. 
37,  Ohio  River. 

Light-draft  snagging  plant  "  Iroquois  "  and  "  Mingo^ — At  the  be- 
ginning of  the  fiscal  year  this  plant  was  separated,  the  Iroquois  being 
at  Dam  No.  33  assisting  in  work  of  placing  bulkheads  for  gate  erec- 
tion, and  the  Mingo  at  Dam  No.  35,  placing  riprap  stone,  etc.  These 
boats  were  engaged  on  work  at  locks  and  dams  for  the  greater  part  of 
the  period,  and  towing  materials  between  dams  in  this  district.  On 
September  23  the  plant  started  on  a  snagging  trip  as  far  up  the  Ohio 
River  as  Dam  No.  21.  A  cableway  was  secured  at  Dam  21  and  trans- 
ferred to  Dam  No.  38,  Ohio  River.  Five  snags,  aggregating  15  tons, 
and  two  wrecks  (one  barge  and  one  piece  of  cofferdam)  were  removed 
on  this  trip.  Seventy-five  cords  of  drift  wood  were  cleared  away 
from  the  Maysville  ice  piers.  A  derrick  boat  and  a  wharf  boat  were 
removed  in  addition  to  the  above.  One  large  rock,  weighing  approxi- 
mately 5  tons,  was  removed  at  the  mouth  of  the  Licking  River. 

During  the  fiscal  year  the  light-draft  snagging  plant  covered  a  dis- 
tance of  approximately  3,582  miles. 

The  Iroquois  was  greatly  handicapped,  due  to  the  poor  condition  of 
her  boilers.  A  contract  was  therefore  entered  into  with  the  Charles 
Hegewald  Co.  for  the  installation  of  new  boilers  on  this  boat,  at  a  cost 
of  $5,900.    The  boilers  were  installed  during  the  month  of  May,  1920. 
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Summary  of  expenditures  for  operating  snag  boats  on  the  Ohio  River  for 
the  fiscal  year  ending  June  SO,  1919. 


Servioes 

Bubslstcnoe 

Fuel 

Explosives 

Oeneral  supplies  and  expenses. 

Care  and  repair  of  plant 

New  boilers,  Iroquois , 


Total.. 


K.  A.  Wood- 
ruff. 


15,181.41 

3,160.11 

563.27 


623.37 
201.57 


9,739.73 


Kingo  and 
Iroquois. 


19,048.12 
2,782.67 
1,315.28 
94.00 
1,466.64 
1,865.07 
5,900.00 


22,471.78 


TOUI. 


S14,229.fi3 
5,942.78 
1,878.65 
94.0(1 
2,090.01 
2,066.M 
5,900.00 


32,201.51 


LIST   OF   EXPENDITURES. 


Operating  snag  boats  on  Ohio  Rii^r,  fiscal  years  1891-1920, 


1891 .. $12, 264. 45 

1892 . 25, 1H5,  55 

1893 23, 178. 13 

1894 24, 849.  27 

1895 20, 782. 19 

1896 30, 216.  90 

1897 27,  739.  80 

1898 18,  426.  83 

1899 28,  937.  78 

1900 37,  079. 05 

1901 43, 385. 12 

1902 42, 004. 14 

1903 32,  655. 08 

1004 36, 229. 83 

1905 34,  688.  23 

1906 33,  094. 17 


1907 $35. 764. 13 

1908 • 37. 063.  40 

1909 36,  391. 95 

1910 34,497.89 

1911 31, 058. 04 

1912 31.  348. 60 

1913 25,  758. 17 

1914 . 36, 449.  31 

1915 51,  963.  58 

1916 -, 36. 143. 07 

1917 ^ 50,  298. 07 

1918 44,  745.  26 

1919 55, 975. 40 

1920 32,  201.  51 

Total 1, 010, 324. 90 


CONTRACTS  IN  FORCE. 

Name  of  contractor :  Cluis.  Hegewald  (^o. 

Amount  and  character  of  work :  $5,900 ;  furnishing  and  installing  boilers  on 
snag  boat  Iroquois. 
Price  per  unit :  $5,900. 
Date  of  approval :  January  20,  1920. 
Date  of  beginning  work:  February  5,  1920. 
Date  of  expiration :  May  25,  1020. 
J^orcentflge  of  completion  at  end  of  fiscal  year:  100  jxir  cent. 
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FOB  DESCRIPTION  OF  1MPR0VP:MENTS  OF  THIS  DISTRICT  SEE  PAGES    1378   TO    1389. 


OPERATING    AND    (WUE    OF    I.OCKS    AND    DAMS    ON 

RIVER,   OHIO. 


Ml'SKINOrM 


OPERATIONS  DURING  THE  FISCAL  YEAR. 

Navigation  was  suspendecl  79  days  iiccx)iint  of  ice ;  other  interrup- 
tions were  26  days  at  I^)ck  No.  1  and  3  days  at  Lock  No.  2,  due  to 
high  water,  5|  days  at  Ivock  No.  1,  due  to  installing  a  new  leaf  of  the 
lower  gate,  and  12  days  due  lo  failure  of  this  gate,  and  145  days  at 
Lock  No.  3,  due  to  a  break  in  Dam  No.  3.  The  following  repair  work, 
in  addition  to  the  ordinary  work  incident  to  the  operation  of  the 
slack-water  system,  was  done  during  the  year,  and,  unless  otherwise 
specified,  was  accomplished  by  hired  labor  with  (lovernment  plant. 


IX3CKS    AND    DAMS. 


Lock  and  Dwin  No.  L — A  new  land  leaf  for  the  lower  gate  was 
placed  in  position  and  the  spaces  between  arms  of  both  leaves  were 
filled  with  concrete  to  counteract  their  buoyant  effort  at  cost  of 
$37.86  for  material  and  $271.79  for  labor.  On  November  27,  1919, 
both  leaves  of  this  gate  were  dismounted  and  upset  by  flood  action ; 
the  gate  was  reset,  damaged  and  broken*  metal  parts  were  repaired 
and  replaced,  and  10,560  pounds  steel  was  fastened  to  the  leaves  for 
additional  ballast  at  cost  of  $15.72  for  material  and  $1,232.42  for 


services. 

Minor  repairs  made  to  lock  houses  cost  $85.18. 


2747 
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Sedimentary  deposit  was  cleared  from  lock  walls  at  cost  of  $143.63 
for  labor. 

A  clamshell  dredg^  was  hired  from  the  Marietta  Sand  Co.  to 
remove  deposit  from  around  the  lock  gates,*  as  follows : 

April  28  and  29,  1920 days—  U 

Mud  and  sand  dredged cubic  yards—         253 

Rate  per  day $25.00 

Cost  per  cubic  yard $0.1482 

Lock  and  Dam  No,  2. — Replaced  fender  planking  on  lock  gates, 
refastened  one  lower  gate  discharge  valve  to  its  stem,  and  cleared 
deposit  from  around  gates  at  cost  of  $56.55  for  labor. 

A  clamshell  dredge  was  hired  from  the  Marietta  Sand  Co.  to 
remove  deposit  from  the  lock  and  its  approaches,  as  follows: 

May  8  to  15,  1920 days..  7 

Mud  and  .sand  dredged cubic  yards 1,850 

Rate  per  day $25.00 

Total  cost,  including  tender $200.00 

Cost  per  cubic  yard $0.1081 

Lock  and  Dam  No,  3, — Reconstructing,  in  concrete,  the  top  of  dam 
was  in  progress  during  the  working  season,  except  for  frequent  in- 
terruption due  to  high  water.  The  concrete  top  was  extended  385.5 
feet,  which  completed  about  88  per  cent  of  the  work.  Following  are 
the  quantities : 

Excavation cubic  yards—    2.655 

Timber,  triple-lap  sheet  piling feet,  board  measure—  29,804 

Concrete cubic  yards«_    3, 387 

Cement,   expended barrels—    2,930.  5 

The  cost  of  this  work  was  $11,220.71  for  material  and  $13,126.87 
for  labor. 

Work  was  suspended  in  October  on  account  of  high  water,  when 
730.5  feet  of  the  840.5  feet  length  of  dam,  or  about  88  per  cent  of  the 
reconstruction,  had  been  completed. 

On  December  2,  1919,  the  current  acting  against  the  right  abut- 
ment of  Dam  No.  3  commenced  cutting  into  the  embankment  at  its 
head;  failure  of  the  embankment  was  averted  by  filling:  in  derrick 
stone  and  banking  with  riprap  and  gravel-filled  sacks.  Failure  of  its 
cofferdam  when  partial  excavation  had  been  made  caused  a  break  ex- 
tending over  the  unfinished  110  linear  feet  of  dam ;  the  action  of  the 
water  discharging  through  this  gap  effected  washout  of  about  5  acres 
of  land  below  the  abutment.  A  brush,  sandbag,  and  stone  dike,  145 
feet  in  length,  was  constructed  about  500  feet  below  the  dam ;  brush 
weighted  with  sandbags  was  banked  against  the  eroded  bank  at  the 
lower  end  of  the  scour,  and  two  short  brush  and  sandbag  dikes  were 
built  against  the  caving  bank  when  this  protection  proved  inadequate. 

An  attempt  was  made  to  close  the  breach  in  dam  with  derrick  stone, 
and  at  the  close  of  the  year  construction  of  a  brush-and-stone  coffer- 
dam 130  feet  in  length  was  about  75  per  cent  completed ;  delay  was 
due  to  unfavorable  stages  of  river.  The  cost  was  $13,810.59  for  ma- 
terials and  $21,403.74  for  services.    The  following  are  the  quantities  : 

Brusli acres__  22.  50 

burlap  sacks number..  18, 000 

Derrick  stone tons        2, 336.  59 

Riprap cubic  yards..     1, 061.  79 

Gravel do 1.501 
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Renewed  timber  in  upper  gate  of  lock  above  pool  level  at  cost 
of  $380.96.  Timber  was  purchased  for  repair  of  lower  gate  at  cost 
of  $276.77.  The  rear  porch  floor  af  the  lock  master's  dwelling  was 
relaid  in  concrete  at  cost  of  $95.18.  Refastened  cylindrical  filling 
valve  to  its  stem;  replaced  fender  planking  on  gates  and  mowea 
canal  banks  at  cost  of  $76.88  for  labor. 

Lock  and  Dam  No.  4- — Completed  renewal  of  about  38  per  cent 
of  the  timber  in  upper  gate  of  lock  above  pool  level  at  cost  of  $99 
for  labor. 

Mowed  embankments  of  canal  and  back  of  the  right  abutment  of 
dam,  operated  guard"  gate  of  canal  for  high  water  and  removed 
250  cubic  yards  deposit  from  around  gate  at  cost  of  $138.50. 

Lock  and  Dam  No,  5. — Timber  was  purchased  for  the  repair  of 
gates  at  cost  of  $476.:H.  Replaced  fender  planking  on  lock  gates, 
and  610  cubic  yards  sand,  nuid,  and  drift  deposit  was  removed  by 
dredging  in  lock  and  approaches  at  cost  of  $134.48. 

Lock  and  Dam  No.  G, — Timber  was  purchased  for  the  repair  of 
upper  gate  at  cost  of  $178.99.  Minor  repairs  were  made  to  the  lock 
house,  well,  and  outbuilding:  the  upper  entrance  and  lock  chamber 
were  dredged,  700  cubic  yards  being  removed  at  cost  of  $92.23. 

Lock  and  Dam  No,  7.- -Renewed  flcH)r  beams  and  planking,  2,600 
feet  b.  m.,  and  repaired  the  concrete  rest  pier  of  the  ITnitea  States 
swing  bridge  over  the  canal  at  cost  of  $83  for  labor.  Removed  top 
of  guide  wall  above  IcK'k,  cleared  heavy  deposit  from  around  guard 
gate  at  head  of  canal:  repaired  derrick  in  yard  and  machinery  in 
workshop;  received  and  stored  77,000  feet  b.  m.  timber  for  use  in 
repair  of  lock  gates  and  floating  plant,  and  cleared  ice,  drift,  and 
deposit  from  lock  and  canal  at  cost  of  $261.77.  Timber  was  pur- 
chased for  reconstructing  guard  gate  of  canal  at  cost  of  $450.52. 

Work  accomplished  at  the  workshop,  the  cost  of  which  is  included 
under  the  proper  items  of  the  allotment,  consisted  of  framing  timber 
for  repair  of  the  upper  gate  at  Lock  No.  3,  preparing  lumber  for 
repair  of  bridge  over  the  canal  and  sheathing  for  lock  gates ;  renew- 
ing decking  of  U.  S.  steamer  Merrill  and  framing  spud  for  U.  S. 
dredge  Afalfa^  and  completing  hull  for  new  oil  towboat  OHlette, 

Lock  and  Dam  No,  8. — Operations  were  limited  to  clearing  de- 
posit from  lock,  replacing  fender  planking  on  gates,  and  other  minor 
repairs  at  cost  of  $84.80. 

Lock  and  Dam  No.  9, — Replaced  fender  planking  on  gates ;  placed 
a  temporary  bulkhead  over  culvert  opening  of  discharge  valve  and 
cleared  drift  and  deposit  from  the  lock  and  its  approaches  at  cost 
of  $123.30. 

Lock  and  Dam  No.  10, — Repaired  lock  gate  irons,  relaid  the  natural 
gas  pii>e  line  which  supplies  the  lock  house ;  mowed  and  cleaned  the 
canal  embankments  and  the  embankment  of  river  above  dam  at  cost 
of  $191.02. 

Lock  and  Dam  No.  IL — No  repairs  were  made.  Work  required 
for  care  and  operation  of  lock  was  performed  by  the  regular  employee. 

FIX)ATING  PLANT. 

V.  S.  dredge  Malta, — ^This  dredge  was  in  commission  from  July  1 
to  November  22,  1919,  and  from  June  27  to  June  30,  1920.    Much 
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delay  was  caused  by  high  water  and  use  of  tender  on  other  work. 
The  following  is  a  statement  of  work  accomplished : 


Locality. 


Material  excavated. 


Quanti- 
ties, 


Length 
of  cut. 


Lower  approach,  Lock  No.  2., 
Upper  approach,  Lock  No.  2., 
Lower  approach.  Lock  No.  3. . 

Canal,  Lock  No.  3 

Bear  Creek  Bar,  pool  No.  2. . . 


Canal,  Lock  No.  4 

Upper  approach.  Lock  No.  6. . 
Upper  approach,  Lock  No.  6.. 

Canal,  Lock  No.  7 

Lower  approach.  Lock  No.  9.. 

Chamber,  Lock  No.  9 

Upper  approach,  Lock  No.  9.. 


J  Sand  and  41  timbers. . 

.;  Mud 

.1  Mudandsand 

..  Mud 

.   Sand  and  gravel  for 
I     concrete. 

.1  Mud •. 

.1 do 

.1 do 1 

.!  Mud  and  1  sunken  flat,  i 
.  Mud 

.do .-.. 

.do 


I 


Total., 


I 


Cu.  pds. 
3,641 
2,182 
450 
9,540 
3,358 

3,768 
184 
1,656 
5,248 
368 
100 
184 


30,679 


Feet. 

516 

440 

70 

1,933 

220 

600 
70 

300 
1,022 

115 

110 
70 


5,466 


Average  cost  per  cubic  yard,  including  repair,  maintenance,  and  tender.  $0. 287 
Average  cost  per  cubic  yard,  including  repair  and  maintenance  of  dredge 
only ,  242 

Ordinary  repairs  to  dredge  cost  $1,524.96  for  material  and  $23.98 
for  labor,  exclusive  of  services  of  crew.  ^ 

Z'.  S,  towboat  '^  MerrilV^ — ^This  boat,  in  commission  from  July  1, 
1919,  to  June  30,  1920,  was  employed  in  tending  the  dredge  Malta: 
in  tending  derrick  boat  No,  63  when  engaged  in  dredging  with  clam- 
shell bucket,  in  towing  sand  and  gravel  used  for  reconstructing  Dam 
No.  3,  in  towing  rock  and  handling  plant  used  in  reconstruction  and 
repair  of  Dam  No.  3,  and  towing  coal  and  materials  to  points  where 
work  was  in  progress.  Transferred  two  barges,  received  under  con- 
tract with  the  Forest  Barge  Co.,  from  I^ittsburgh,  Pa.,  to  the 
Muskingum  River.  Removed  6  snags  from  channels  in  pools  7,  8,  9, 
and  10. 
Number  of  miles  run 2,291 

U.  S.  derrick  boat  No.  63  was  employed  on  reconstruction  and  re- 
pair of  break  in  Dam  No.  3  and  operated  as  clamshell  bucket  dredge 
as  follows: 


Locality. 


Material  excavated. 


Chamber,  Lock  No.  1 Mud... 

Chamber,  Lock  No.2 do. 

Upper  approach.  Lock  No.  2 do. 

Canal,  Lock  No.  3 do 

Lower  approach.  Lock  No.  5 Sand, 

Chamber,  Lock  NO.  5 Mud 

Upper  approach,  Lock  No.  5 


Canal.  Lock  No.  4 

Chamber,  Lock  No.  8 

Upper  approach,  Lock  No.  6.. 


Total. 


Mud ,  sunken  drift ,  and 
logs. 

MudT 

....do 

....do 


Quanti- 
ties. 


Cu.  ydi. 
1,800 
100 
300 
5,600 
60 
50 
500 

250 
300 
400 


9,360 


Length 
of  cut. 


Feet. 


45 
60 

850 
20 
40 

115 

40 
60 
100 


1,680 


Average  cost  per  cubic  yard,  Including  crew,  repairs,  and  fuel $0.  0937 
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U,  S.  floating  pile  driver  ^^No.  ^." — Was  used  as  concrete-mixer 
boat  in  connection  with  reconstruction  of  Dam  No.  3.  Cost  of  repairs 
and  maintenance,  $176.85. 

U,  /S.  maneuver  boat, — ^Transferred  from  Big  Sandy  Kiver;  was 
used  81  days  on  the  work  in  progress  for  repairing  break  in  Dam 
No.  3. 

U.  S.  towhoat  {oU)  "  GiUette.^^ — Under  construction.  The  hull  was 
completed  at  cost  of  $84.47  for  materials  and  $1,134.20  for  labor. 

Barges. — ^Under  contract  with  the  Forest  Barge  Co.,  of  Tionesta, 
Pa.,  2  wooden-deck  barges  were  delivered  at  Pittsburgh,  Pa. 

Hired  towhoat  (oil)  "  OwV^ — ^Was  employed  in  tending  dredge 
and  in  miscellaneous  towing  in  connection  with  the  reconstruction  of 
Dam  No.  3. 

CONTRACTS  IN  FORCE. 

FUKNIHHlNli    AND    DKLIVKKING    KA^'l)    AND    (JKAVKL    ON    C<)NTKACl'OR't4     BAUGKS    AT    A 
Pr)lNT   BEU)\V    TXK'K    NO.    1    FOR   VHK   IN    KKCAPPING   DAM    NO.    3   AT   T.OWEI.L,  OHIO. 

Name  of  c*ontractor :  The  Marietta  Sand  Co, 

Date  of  contract :  July  24,  1917. 

Date  of  approval :  Auj^ust  17,  1917. 

Date  fixed  for  ('onunencenient :  Au^ist  31,  1917. 

Date  fixe<l  for  completion:  December  31,  1917. 

Amount  of  contract:  $7,425. 

<  I  ravel,  i)er  cubic  yard :  $0.75. 

Sand,  per  cubic  yard:  $0.75. 

Percentage  of  completion :  53. 

FIRNISHINO    AND   DKIJVERINd    AMKRU'AN    PORTLAND    CKMKNT    AT    LOWELL,    OHIO. 

Name  of  contractor:  Louisville  (/cment  Co. 

Date  of  contract:  IVIay  14,  1919. 

Date  of  approval:  May  27,  1919. 

Date  fixed  for  commencement:  June  1,  1919. 

Date  tixed  for  completion :  December  31,  1919. 

Amount  of  conlnut:  $1(),().S(). 

(•emeiit,  per  barrel:  $2.14,  exclusive  of  sacks. 

Percentage  of  completion :  100. 

^umnmry  of  ej'penditures  for  operating  and  care  of  locks  and  dams  on  Xfns- 
kinguw  River,  Ohio,  for  fiscal  year  ending  June  SO,  1920. 

Items  of  the  approvetl  project  for  the  year: 

1.  Administration $12,  211.  31 

2.  Oi)eration  of  U)ck8  and  dams 9, 183.  30 

3.  Maintenance   and   repairs 2,306.78 

4.  Improvements  and  reconstruction 05,448.96 

5.  Channel  work 23,009.39 

-    6.  Si)eclal  work •- .(50.00 

7.  Contingencies •  391.20 

Total '  112,  610.  94 

>  Includes  expenditures  made  during  the  year  for  outstandlnfc  liabilities  at  the  beginningr 
of  the  year,  but  does  not  Include  outstanding  liabilities  at  the  end  of  the  year. 
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EXPENDITURES. 


For  fiscal  year  ending 
June  30— 

1888 $175. 657. 16 

1889 128, 524. 64 

1890 210, 460. 84 

1891 219, 744.  56 

1892_-1 235, 732. 19 

1893 43, 202.  71 

1894 51, 386.  77 

1895 43,  460.  55. 

1896 35, 904. 88 

1897 37, 901.  57 

1898 41, 323. 92 

1899 89, 748. 37 

1900 39, 537. 55 

1901 35, 147. 83 

1902 48. 070. 11 

1903 43, 448. 89 

1904 48. 345.  61 

1905 55, 048. 57 


For  fiscal  year  ending 
June  30 — Continued. 

1905 $17, 190. 44 

1906 39, 377. 35 

1907 68,  572.  49 

1908 82, 590.  45 

1900 52,  858. 39 

1910 50, 096. 65 

1911 49,  521.  45 

1912 72,  778.  20 

1913 75, 827. 01 

1914 65, 148.  79 

1915 184,  323. 68 

1916 69, 758. 13 

1917 81, 453. 37 

1918- 89, 657. 28 

1919 73, 659. 41 

1920 112, 610. 94 


Total  — 


2, 718, 070.  75 


2.  BIG  SANDY  RIVER  AND  LBVISA  AND  TUG  FORKS,  W.  VA.  AND  KY. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

All  operations  have  been  suspended  pending  further  action  by 
Congress. 

CONTRACTS   IN   FORCE. 

None. 
Appropriations. 


Act. 


Jnne  18,1878 

Mar.    3,1879 

June  14,1880 

Mar.    3,1881 

Aug.    2,1882 

July    5,1884 

Aug.    5,1886 

Sept.  19,1890 

July  13,1892 

Aug.  18,1894. 

Jane    8,1896 

Mar.    3,1899 

June    6, 1900  (river  and  harbor) . 

June  18,1902 

Mar.    3, 1905  (river  and  harbor). 

Total 


Clearing  the 

main  stream 

and  both 

forks. 


Main  stream 
and  forks, 
mainte- 
nance. 


Both  forks 
exclusive  of 
main-stream 
improve- 
ment. 


S12,000.00  ' 
12,000.00  |. 


Clearing  Levisa  Fork. 


Improve- 
ment. 


15,000.00 
4,000.00 


Mainte- 
nance. 


.1        13,000.00  I 
.       « 43,000.00' 


24,000.00  :        46,000.00 


9,000.00 


S5,000.00 
5,000.00 
3,750.00 
2,500.00 


(0 


S2,500.00 
2,500.00 
1,000.00 
1,000,00 
1,000.00 


'II 


16,250.00  I 


8,000.00 


1  Allotments. 

*To  include  regulating  works  at  mouth  (presumably  $40,000  therefor  and  t3,000  for  clearing  forks). 
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Act. 


June  18, 
Mar.  3, 
June  14, 
Mar.  3, 
Aug.  2, 
July  6, 
Aug.  5, 
Aug.  11, 
Sept.  19, 
July  13, 
Aug.  18, 
Hay  1, 
June  3, 
Har.  3, 
June  6, 
June  6, 
Mar.  3, 
June  13, 
Mar.  3, 
Mar.  3, 
Mar.  3, 
June  30, 
Mar.  2, 
May  27, 
Mar.  4, 
June  25, 
June  25, 
Mar.  4, 
Do.. 


1878.. 
1879... 
1880.. 
1881.. 
1882... 
1884... 
1886... 
1888.. 
1890.. 
1892... 
1804.. 
1896... 
1896.. 


1900  (river  and  harbor) 

1900  (sundry  civil) 

1901. 


1902 

1903 

19a5  (river  and  harbor) 

1905  (sundry  civil) 

1906 

1907. 

1908. 

1909.. 


Clearing  Tug  Fork. 


Improve- 1    Mainte- 
ment.     |    nance. 


$6,000.00 
6,000.00  ; 
3,750.00 


2,500.00  ' 

••••^ i 


12,500.00 
2,500.00 


(») 


2,000.00 
1,50Q.00 
1,000.00 


1910  (river  and  harbor) 

1910  (sundry  civil) < 

1915  (allotment) 


Lock  and 
Dam  No.  3 


Locks  and 
Dams  Nos. 

1  and  2, 
including 

service 
bridge  at 

No.l. 


Locks  and 

dams. 

general.* 


_L 


$50,000.00  I. 

46,000.00  ;. 
U5,000.00  |. 

40,000.00   . 

22,500.00   . 

31,500.00  {. 

31,000.00  . 
b  50,000.00  I. 

40,000.00  i. 
•  17,811.96   . 

30,000.00   . 


Total. 


$30,000.00  {7  $20, 000 .00  . 


(») 


I  280,000.00   ' 

!  140,000.00  i ' 

(»)         ;» 175, 000 .00' 
50,000.00  ' 


•7  000.00 


.;    »3,000.00 


Total i  16,250.00  1    9,500.00  •373,811.96  •460,000.00 

Deduct  on  account  of  transfer  to  other  works  under  authority  of  the  river  and 

harbor  act  approved  Mar.  4,1915 

Deduct  on  account  of  credit  to  unallotted  balance  of  appropriation 


Net  total  appropriations . 


85,000.00 
40,000.00 

100  000.00 
85  000.00 
50  000.00 

125,000.00 
25,000.00 


$12,000.00 
12,000.00 
55,000.00 
50,000.00 
25,000.00 
50,000.00 
30,000.00 
31,500.00 
36,000.00 
55,000.00 
45,000.00 
17,811.96 
32,000.00 
55,500.00 
1,000.00 
280,000.00 
140,000.00 
175,000.00 
50,000.00 
43,000.00 
85,000.00 
40  000.00 
107,000.00 
85,000.00 
50,000.00 
128,000.00 
25,000.00 
25,000.00 
3,000.00 


'755,000.00  1,745,811.98 
92,047.05 


89,238.25 
2,809.70 


.  1,653,764.01 


•  Acts  spedfled  particular  application,  but  as  in  orderly  sequence  of  the  slack-water  de^'elopment,  no 
subclassified. 

•  This  and  next  4  items  available  also  for  clearing  work,  as  incidental,  but  mainly  for  and  devoted  to 
Lock  and  Dam  No.  3. 

^  This  and  successive  direct  appropriations  for  the  transformation  to  movable  dam. 

•  To  satisfy  Judgment  obtained  in  Ck>urt  of  Claims  (not  disbiu-sed  bv  Engineer  Department)  account 
of  claim  of  John  J.  Shlpman  for  stone  delivered  and  used  in  construction  of  Lock  and  Dam  No.  3. 

'  Specific  appropriation  for  survey  on  which  details  slack-water  project  based  after  prior  inauguration 
under  general  idea. 

•  Provides  for  (presumably  $35,000)  alterations  to  Dam  No.  3  (raising  crest)  not  included  in  figures  tabu- 
lated for  that  purpose  but  under  locks  and  dams  general;  also  for  completion  Locks  and  Dams  Noe.  1  and 
2,  main  stream  (presumably  $50,000),  similarly  handled  in  the  tabulation. 

•  Service  bridge  Lock  No.  1,  main  stream. 
Receipts  from  sales,  etc. ,  $1,?21. 79. 

Appropriations  are  shown  in  above  form  to  assist  in  understanding  distribution  under  the  various 
features  of  the  subject. 


3.  OPEKATING  AND  CAKE  OF  LOCKS  AND  DAMS  ON  BIG  SANDY  RIVER, 
W.  VA.  AND  KY.,  INCLUDING  LEVISA  AND  TUG  FORKS. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  movable  dams  were  up  during  practically  all  the  low  water 

{)eriod.  Dredging  and  minor  repair  work  were  done  at  all  locks,  a 
arge  amount  of  cleaning  and  painting  of  steel  work  being  required. 
This  work  is  both  tedious  and  expensive,  as  it  virtually  all  must  be 
done  by  hand. 

At  Dam  No.  2  an  accident  occurred  in  October,  1919,  by  which  the 
erreater  part  of  the  pass  was  put  out  of  commission  and  the  dam  was 
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not  again  raised.  The  damaged  parts  were  repaired  or  replaced  by 
new  ones  and  it  is  expected  to  put  the  latter  in  place  and  raise  the 
dam  at  early  date. 

Supplies  were  delivered  by  launch  to  all  locks  throughout  the 
year.  In  addition  to  the  ordinary  work  incident  to  the  operation  of 
the  slack-water  system,  the  work  mentioned  below  was  done  by 
hired  labor  and  United  States  plant.  A  large  amoimt  of  this  was 
performed  by  the  regular  lock  forces,  but  it  was  necessary  to  employ 
extra  labor  in  much  of  it. 

Cost  of  maintenance  and  operation. — ^The  expenditures  for  operat- 
ing and  maintenance  for  fiscal  year  were  as  follows : 

Operating  locks  and  dams ."^ll^SS^.!^ 

Maiutenanco  loc-ks  and  dams 5,850.00 

Maintenance  of  buildings  and  grounds 2,650.00 

Maintenance  of  plant,  etc. . 1,442.10 

Special  work,  stream  gaging,  etc 390.00 

Contingent  expenses .      .    . 3,000.00 

Total   _--     .       24,916.31) 

IXK^KB  AND  DAMB. 

Lock  and  Dam  Xo,  i,  main  river, — The  dam  was  up  100  days. 
The  lock  gates  were  cleaned  and  painted:  the  dwellings  were  re- 
paired ;  porch  floore  replaced  witli  concrete  and  a  new  roof  was  put 
on  one  of  them;  light  fixtures,  plumbing,  and  electric  wiring  were 
installed;  sewers  and  water  pipes  were  put  in;  grates  and  mantels 
were  reset;  floors  were  leveled  up,  repaired,  and  painted,  and  the 
interior  woodwork  was  cleaned  and  partly  varnished.  Minor  repairs 
were  made  to  valves,  gates,  and  appliances,  and  the  maneuver  boat 
was  painted  outside.  Much  of  the  work  was  performed  by  the 
regiilar  force. 

Lock  and  Dam  No.  ^. — The  dam  was  up  84  (hiys  during  the  season 
of  1919,  but  owing  to  stage  of  water  being  too  high  to  place  new 
trestb^s  it  has  not  been  raised  in  1920.  Minor  repairs  were  made  to 
valves  and  other  parts  of  lock  and  dam,  the  main  repair  work  and 
<*()nstructi(m  of  new  trestles  and  wickets  having  been  done  at  the 
shop  at  Lock  No.  3.  All  the  metal  work  was  cleaned  and  painted. 
A  large  amount  of  deposit  was  removed  from  the  masonry.  Kepairs 
were  made  to  roofs  of  outbuildings.  Owing  to  the  excessive  deposit 
and  the  large  amount  of  cleaning  and  painting  required  on  gates  and 
other  metal  work  the  cost  of  extra  labor  was  excessive  at  this  lock. 

Lock  and  Dam  No.  J. — The  dam  was  up  116  days.  One  dwelling 
was  painte<l  and  repaired  and  minor  repaii-s  were  made  to  parts  of 
lock  and  dam  and  the  steelwork  was  partially  painted.  A  new  pipe 
line  for  carrying  gas  to  the  shop  from  the  main  on  opposite  side  of 
river  was  laid.  Extensive  repairs  were  made  to  the  boiler  for 
maneuver  boat.  Repair  parts  were  made  in  the  shop  at  this  lock 
for  all  locks  on  the  river. 

Lock  and  Dam  No.  i,  Levisa  Fork. — ^The  dam  was  up  132  days. 
The  bank  below  abutment  was  riprapped  with  stone  quarried  and 
boated  to  site.  A  large  amount  of  deposit  was  removed  from  the 
lock  and  its  approaches;  new  deck  was  placed  on  maneuver  boat; 
repairs  were  made  to  derrick;  a  roadway  up  bank  was  graded. 
903O— ENO 1920— FT  2 43 
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"  Loch  and  Dam  No,  i,  Tu(j  Fork. — The  dam  was  up  160  daj\^. 
Painted  maneuver  boat  cabin,  derrick,  and  hull  and  escape  bars  of 
dam  and  made  minor  repairs  to  valves  and  wickets ;  regraded  roads ; 
T^paired  engine,  dwellings,  and  fences ;  removed  deposits  in  lock  and 
its  entrances. 

FIX)ATING   1»I*ANT. 

Launch  "  Pioneer^ — ^This  boat  distributed  supplies  to  the  several 
locks  running  1^50  miles. 

Maneuver  boats. — ^All  boats  used  for  handling  the  dams  were  kept 
in  repair  and  we're  in  use  as  needed. 

SPECIAT^   WORK. 

Gaging  stations, — Stream  gaging  both  to  facilitate  dam  operations 
and  to  secure  data  for  computing  stream  flow  was  continued. 

CX)NTRACTS  IN  FORCE. 

None. 


f^ummary  of  expvnditurcs  for  opcrathifi  and  rare  of  locka  and  datn^  on  Biff 
Sandy  River,  W.  Va.  and  Ky.y  incJudiuif  Tug  and  Levina  Forks,  for  the  fiscal 
year  ending  June  SO,  1920. 

Items  of  the  approved  project  for  the  year : 

1.  Administration »3, 617. 97 

2.  Operation  of  locks  and  dams 12,603.16 

3.  Maintenance  and  repairs 8,500.00 

4.  Channel  work 1,902.45 

6.  Special  work 390.00 

6.  Contingencies 1,656.35 

Total *  28. 759. 93 


Ewpenddtures. 


Fiscal   year   ending   June 
30— 

1898 $1, 

1899 8, 

1900 3, 

1901 3, 

1902 3, 

1903 4, 

1904 3, 

1905 3, 

1906 11, 

1907 20, 

1908 22, 

1909 42, 

1910 15, 


936.54 
231.80 
615.94 
477.21 
351.87 
170.97 
255.68 
822.88 
642.33 
494.78 
734.53 
152.  51 
048.32 


Fiscal    year    ending    June 
30— Continued. 

1911 $19. 608. 30 

1912 46, 120.  81 

1918 37, 460.  53 

1914 31, 998.  59 

1915 38,  684. 41 

1916 22, 594. 26 

1917 32, 245. 12 

1918 23, 913. 32 

1919 23, 786. 63 

1920 28,  759. 93 

Total 444, 107.  26 


^  Include  expenditureH  made  during  the  year  for  outstanding  liabilities  at  the  beginning 
of  the  year,  but  do  not  include  outRtandlnjr  llrtblllfipK  at  the  end  of  the  year. 
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4.  KKNTUCKY  RIVER,  KY. 
OPKRATIONS   1)1  KING  THK    FISCAL   YKAK. 

There  were  no  operations  during  the  fiscal  year,  as  all  work  under 
the  project  had  been  completed. 

CONTRACTS    IN    KOKCK. 
LKASK   IN    FOKCK   Dl'RlNt,   THE  FISCAL   YEAR  KZIIMNU   JUNK   30,    1920.         ' 

Location:  Lock  No.  4. 

Lessee:  Kentucky  River  MiUs. 

Date:  July  10,  1878. 

Expires :  July  10,  1977. 

Annual  rental :  $180  per  year;  $180  clue  July  1,  1020. 


APPROPRIATIONS. 


Mar.  3,  1870 

June  14,  1880 

Mar  3,  1881 

Aug.  2,  1882 

July  5,  1884 

Aug.  5,  1886 

Aug.  11,  1888— 

Sept.  19,  1890 - 

July  13,  1892 

Aug.  18,  1894 

June  3, 1896  (river  and  har- 
bor act) 

June  3, 1896  (river  and  har- 
bor act) 

June  4,  1897 

July  1.  1898 

June  6,  1900 

Mar.  3,  1901 


$100,000 
100,000 
126,000 
225,000 
250,000 
187,600 
180,000 
180,000 
150,000 
125,000 

50,000 

83,000 
200,000 
860,000 

75,000 
150,000 


June  28,  1902 

Mar.  3,  1903 

Mar.  3,  1905 

Mar.  2,  1907 

Mar.  4,  1907 

May  27,  1908  (sundry  dvll 

act) 

May  27,  1908  (sundry  dvll 

act) 

Mar.  4,  1909 

June  25,  1910 

Feb.  27,  1911 

Mar.  4,  1911 

Aug.  24,  1912 

June  23,  1913 


200,000 
200,000 

50,000 
100,000 

75,  000 

99,000 

210,000 
210,000 
106,00(» 
100,000 

65,000 
168,000 

82,660 


Total 4,196,150 


.     Receipts  from  sales,  etc.,  $10,767.40. 


5.  OPKHATINC;   ANr>  (WHK   OF   LOCKS   ANM   DAMS   ON   KENTUCKY 

HIVKR,  KY. 

OPERATIONS  DCRINO  THE  FIK<UL  YEAR. 

Hufipcnsion  of  na ligation  during  the  year,  in  days. 


Hl^h  water 

Low  water 

lee 

Deposit  of  mud. 
Repairs 


Lock  No.- 


<    1       2      3  4   '   5       0       7       8,9      10     11  i  12  I  13     14 

...I  ...         '  _., I '  _    ,_     I I 

.,19       9     11  10  j  11     24     30-29     28     22     18  I  20     20       17 

-'-- ----   i'  1  ---- -;----i 


.11       11       11,1.1       i;i       1,112,2,3 
0    1    2       1  !    6  '    2       1 


2       414 
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The  interruptions  for  high  water  were  scattered  through  the 
months  of  November,  Deceniber,  January,  March,  and  April,  eight 
da^'s  being  the  longest  single  period  at  any  lock. 

The  interruption  for  low  water  was  due  to  leaks  through  the  dams 
at  an  exceedingly  dry  period  in  September. 

The  interruption  because  of  ice  was  for  a  single  period  in  January . 

The  interruptions  for  repairs  w^ere  as  follows:  At  lock  No.  1  in 
January  and  F.ebruary  for  repairs  to  lower  gate;  at  lock  No.  11  in 
Dec^mlx-r  and  Januarj'  for  building  foundation  for  the  lower  guard 
wall:  at  Xos.  12  and  IB  in  November  for  repairs  to  No.  12  crest;  at 
Nos.  12  and  13  in  December  for  building  foundation  of  lower  guard 
wall  at  lock  13. 

The  interruptioiLs  for  dredging  w^re  due  to. excessive  deposits  of 
mud  at  various  times  for  short  periods  in  months  of  November, 
December,  and  January. 

GENKBAL. 

The  shiimients  of  coal  from  mines  near  Beattyville  and  of  crude 
oil  in  bulk  from  storage  tanks  near  Beattyville  and  Old  Landing  con- 
tinued throughout  the  year. 

I'he  increase  in  commerce  during  the  year  was  29.2  per  cent  in  ton- 
nage and  57.5  in  value. 

Difficidty  continued  throughout  the  vear  in  operating  l>oat^,  owing 
to  the  shortage  of  pilots  having  knowledge  of  the  river ;  a  few  more 
were  available  this  season,  but  the  number  is  still  ^atly  inadequate. 

On  Octol)er  28,  1919,  occurred  the  only  serious  disaster  to  shipping 
in  the  burning  and  total  loss  of  tlie  towboat  Sra  Lion, 

The  gi'eat  scarcity  of  labor  very  seriously  interfered  with  the 
prosecuticm  of  work'  in  all  departments  and  the  unusually  early  be- 
ginning (Oct.  10)  of  the  high-water  season  practically  lost  over  two 
months  of  the  working  season. 

J>re(hfin(j. — The  traffic  on  the  ri^er  is  mainly  in  barges  loaded  to 
the  maximum  possil)le  depths.  Dredging  has  been  necessary  several 
times  at  entrances  of  all  of  tlie  locks,  and  at  some  of  them  (notably 
3,  6,  8,  10,  and  11)  rarel}^  a  month  (except  the  summer  months) 
passes  without  the  necessity  of  deepening  the  entrances.  This  neces- 
sitates kee[)ing  the  dredging  plant  in  lidl  commission  through  the 
w  inter,  although  working  at  serious  disadvantage  and  at  times  not 
being  able  to  work  at  all. 

This  dredging  of  comparatively  small  quantities  at  widely  sepa- 
rated i)oints,  all  urgent  and  all  needing  attention  at  the  same  time 
after  each  muddy  rise,  causes  an  apparently  poor  report  for  the 
dredges  both  as  to  quantities  dredged  and  costs  per  unit,  due  largely 
to  unfavorable  water  and  weather  conditions  during  the  winter 
months. 

The  table  following  shows  in  detail  the  dredging  done  during  the 
year: 
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Dredging  and  snagging  nccessarg  to  keep  the  various  locks  in  opi^atUiu. 
(In  cubic  yards,  soow  measurement,  except  occasional  count  of  clamsholLs.] 


Lock  , 

or     > 


Month. 


1  I  August 

May 

2  August 

'  September.. 

October 

November.. 
May 

3  July 

August 

September.. 

October 

November.. 

I  December.. 
I  February... 

March 

April 

.May 

i  June 

4  1  July 

August 

December.. 

February... 
,  March 

AprU 

,  May 

I  June 

5  I  July 

August 

I  September.. 
(  January 

May 

'  June 

tf  ,  July 

August 

September.. 

October 

December.. 

January 

February. . . 

March 

April 

May 

June 

7    July 

September.. 

March 

May 

8*  July 

August 

September. . 

March 

May 

July 

August 

September.. 

January 

May 

June 


10 


July. 

.\ugust 

November. . 
December.. 

January 

Febriuiry. . , 

May 

June , 


11  I  July. 


August 

I  November.. 

December.. 

I  January 

1  February... 
I  .March 

May 


Lower 
approach 

and 
entrance. 


1,0S0 
'"170 


850 

465 

1,125 

3,550 

3,750 


Lock. 


100 


Upper 
approach 

and 
entrance. 


J^ocation. 


:    From  channel  and  1  and 
Bars  ,  slides. 

above  , 

lock. 


Snags. 


!       950   . 

!    2.730  ;. 

•        OHO    . 

2.500  ! I. 


J. 


255 
'i,*256' 


aoo 


\       390 


2.465 
tiOO 


.1. 


85 
1,535 


1,700 
1,280 
2,146 
8,330  t 
585 


250 
"466 


1,500 
*3,'846' 


425 


9 

2   i 


Stumps.    Trees. 


350  1 


370 


1,020 


500  j 
500 


255  :. 
'i,"835"|. 


V 10 ; 
'i66"i 


170 
425  . 


.;   5,010 

.1     1,725 


1,440 


150 
la") 


2, 175 

3.2o0 

17:» 

455 


945 
280 
350 
825 
7<w 
1,525 


3  t. 

"io'i: 


150  I. 


1,"200 


;wo 

150 


sou  , 
:{50  ! 


330  1 


680 


1  I 


Founda- 
tions. 


9, 7(K» 
925 


1,5(J0 
1,250 
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Dredging  and  ftnagging  npcrsmry  to  keep  the  various  locks  in  operation — Contd. 


Lock  . 

^,               Menu,. 

Lower 
approach 

and 
entrance. 

2,600 

T-oek. 

Loca 

entrance.!  ^^^• 

i 

tion. 

From  cfaanne]  and  land 
slides. 

Founda- 
tions. 

July 

Snags. 

Stumps. 

Trees. 

12 

Aiurust 

; 



4 

November 

466' 

37.') 

Drift. 



1  Jftnimrv. 

13 
11 

April... 

1 
5 
2 

2  

M?y 

June 

4.1S5 

8,875 
1,020 

Julv 



August 

' 

October 

2«)         Drift. 



Novembnr 



I 

"Pf^bniftty. . ,      ..... 

Drift. 

1 

April 

Apni...... ......... 

3,230 
2,820 

3 

1 
3 

Juno 

Novembier 

Drift. 

250 

1 

Febniarv 

iso 

680 

April...', 

255 

4 
1 

i    *  ...  . 

June 

1 

Total 

*     ■*  *l 

49,395 

5,203  1        7,145     43,045 

184 

5 

28          19  500 

Note.  — Driftat  Locks  12, 1.3,  and  Hconsisted  ofdensemnts  ofheavy  drift  completely  blocklngthe  upper 
entrances. 

General  repair  «A^/?.-;-The  general  repair  shop  at  Lock  No.  4  has 
made  it  possible  to  keep  a  large  working  plant  in  repair,  forge  and 
machine  the  various  parts  required  at  the  locks,  and  repair  miscel- 
laneous machinery  without  serious  loss  of  time.  An  enormous  amount 
of  repair  and  renewal  works  were  done,  most  of  the  single  items  being 
too  small  to  list.  Among  the  larger  items  are  the  complete  construc- 
tion of  lower  lock  gates  for  Nos.  2  and  f3,  the  fabrication  of  the  struc- 
tural steelwork  for  movable  crests  at  Locks  12,  13,  and  14,  the 
adaptation  of  steel  needle-boat  hull  6V  for  use  as  a  hull  for  stern- 
wheel  launch  Pearly  the  sawung  of  himber  and  timber  from  logs  as 
needed,  etc.    Costs  were  charged  to  the  various  items  of  plant  affected. 

Boat  yard, — The  floating  plant  was  maintained  in  good  condition, 
except  the  underwater  j^arts  which  could  not  be  reached  for  lack  of 
docking  facilities.  No  new  lM)ats  were  built,  owing  to  inabilitv  to 
€»mploy  sufficient  labor. 

LOCKS   AM)  DAMS. 

The  following  repair  work,  in  additi(m  to  the  dredging  and  ordi- 
nary work  incident  to  the  oi)eration  of  the  slack- water  system,  was 
done  by  hired  labor  with  (rovernment  plant. 

Locic  and  Dam  No,  1, — The  land  wall  leaf  of  the  lower  gate  was 
dismounted  twice  during  January  by  floods  in  the  Kentucky  River, 
while  the  lower  pool  from  the  Ohio  was  relatively  low,  giving  remark- 
ably swift  and  turbulent  currents.  The  leaf  was  replaced  in  proper 
jx)sition  each  date,  with  losses  to  navigation  of  one  day  and  two  days, 
respectively.  This  work  w-as  done  by  the  regular  lx)at  crews  and 
further  cost  of  $443.21  for  extra  labor. 

The  constructionof  the  lower  guard  wall  begun  last  year  was 
completed  l)y  pouring  304  cubic  yard>  of  concrete  at  cost  of  $361.70 
for  material  and  $1,581.72  for  labor. 
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l*atclied  plastering,  papered  the  walls,  repaired  woodwork,  and 
painted  the  interior  of  the  dwellinpr  at  cost  of  $97.34  for  material  and 
$285.74  for  labor. 

Made  repairs  to  anchorage  of  the  lower  gate  and  made  and  mounted 
u  new  diagonal  eyebar  at  cost  of  $22  for  material  and  $174.58  for 
labor. 

Replaced  a  broken  valve  in  upper  gate  with  a  rebuilt  one.  White- 
washed and  repaired  outbuildings  and  fences. 

Loci:  and  Dam  No,  S. — Eeplaced  ^  broken  structural  steel  valves 
in  the  lower  gate  with  rebuilt  ones  at  cost  of  $56.81. 

Began  the  construction  of  new  upper  and  lower  gates  at  cost  of 
$1,852.13  for  material  and  $-152.55  for  lal)or. 

Lock  and  Dam  Xo.  ;>. — Replaced  a  broken  valve  in  lower  gate  with 
a  new  one. 

In  September  and  a  few  days  of  October  surfacing  the  upper  slope 
of  the  dam  in  concrete  and  bringing  the  dam  to  proper  height  was 
prosecuted  and  the  following  was  accomplislied :  2,470  cubic  yards 
dredging  for  coffer,  300  cubic  yards  excavation  of  old  timber  and 
refuse,  and  342  cubic  yards  concrete  placed ;  completing  43  per  cent 
of  the  work  at  cost  of  $3,007  for  material  and  $1,856.30  for  labor. 
The  work  was  stopped  by  a  small  flood  and  the  State  thereafter 
permitted  no  work  although  two  attempts  were  made. 

Built  a  new  lower  gate  readv  for  mounting  at  cost  of  $1,713.08  for 
material  and  $2,396.24  for  labor. 

Purchased  material  for  new  upper  gate  at  cost  of  $840.82. 

Lock  and  Dam  Xo.  4- — C^ompleted,  in  .so  far  as  at  present  necessary, 
the  building  of  trestles  and  railroad  tracks  for  handling  coal  and 
materials  with  the  crane,  at  cost  of  $740.08  for  material  and  $2,205.37 
for  labor. 

Completed  mounting  W(K)d  working  plant  at  cost  of  $251.27. 

Repaired  dwellings  and  stoi-ehouses  and  built  fence  around  the  land 
nvently  purchased— material,  $547.01 ;  labor,  $297.10. 

The  general  i-epair  and  boat  yard  shops  located  here  were  exceed- 
ingly busy;  supplies  were  received  and  aistributed;  coal  stored:  and 
the  fleet  cared  for  in  harbor. 

The  iron  working  shop  was  comi)leted  and  the  steam  hammer, 
<'rane,  forges,  etc.,  installed  at  cost  of  $1,052.67  for  material  and 
^IA19M  for  labor. 

Lock  and  Dam  Xo.  5. — A  new  lower  gate  was  built  ready  to  mount 
at  the  general  shop  at  cost  of  $2,369.46  for  material  and  $2,268.96 
for  labor. 

Porch  roofs  were  repaired  and  painted  and  skiffs  and  fences 
repaired  by  the  lock  force. 

The  land  on  abutment  side  was  surveyed. 

I^ock  and  Dam  Xo.  0. — The  upper  triangular  guard  pier  was 
rebuilt  in  concrete  (excavation  132  cubic  yards  of  stone  and  2,156 
b.  m.  feet  of  timber:  c<mcrete  25(>  (Mibic  vards)  at  cost  of  $175  for 
material  and  $1,118.32  for  labor. 

New  roof  coverings  ami  gutters  were  put  on  the  dwellings  at  cost 
of  $370.74  for  material  and  $178.38  for  labor. 

Concrete  walks  were  built  al>oiit  the  dwellings  at  cost  of  $129.55  for 
material  and  $272  for  labor. 

A  broken  valve  in  the  lower  gate  was  repaired. 
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The  unused  tunnels  of  old  lower  wall  valves  were  plujyrged  with 
12  cubic  yards  of  concrete,  at  cost  of  $87.98. 

Snag  l>oat  Kentucky  closer!  head  bay  an<l  began  repairing  broken 
upper  wall  valve. 

Loch  and  Dam  Xo.  /. — Window  and  door  screens  for  dwelling 
were  made  at  the  shops,  at  cost  of  $44.01. 

On  May  4,  1920,  IxK-kman  K.  II.  McPheron  was  a<'cidentaily 
drowned. 

Loi'k  and  Dam  Xo.  8. — Completed  surfacing  in  concrete  the  upiK'r 
slope  of  the  dam  and  bringing  it  to  proper  height  at  cost  of  $460  for 
material  and  $1,041.83  for  lal)or.  The  following  are  the  (juantities — 
8,485  cubic  yards  cofferdam  backing;  400  cubic  yards  of  old  timbt^r. 
stone,  and  mud  excavation:  428  cubic  yards  of  concrete. 

The  gates  were  paintexl  above  water. 

Valves  in  the  lower  gate  were  repaired  in  March  and  May  and  the 
upper  valve  operating  crab  in  August. 

The  interiors  of  the  dwellings  were  varnished  and  fences  and  out- 
buildings repaired  by  the  lockmen;  cost,  $47.80. 

Roofs  and  gutters  of  dwellings  were  repaired ;  cost,  $37.92. 

Lock  and  Dam  No,  9. — A  gate  rack  bar  was  straightened  by  steamer 
Kentucky;  a  diver  examined  the  lower  miter  sill ;  the  lock  force  re- 
paired fences  and  varnished  interior  w^oodwork  of  the  dwellings. 

Castings  for  repair  of  valve-operating  mechanism  were  purchased 
and  machined  at  cost  of  $161.21. 

Completed  the  foundation  crib  for  the  lower  guide  wall  at  cost  of 
$1,371.64  for  material  and  $5,087.40  for  labor.  The  quantities  were 
us  follows:  Excavation,  5,650  cubic  yards;  timber,  46,350  board 
measure  feet ;  piles,  number,  105 ;  stone  filling,  1,002  cubic  yards.  The 
entire  work  was  about  40  per  cent  completed  when  high  water  pre- 
vented further  work. 

On  this  work,  on  October  2,  1919,  Overseer  lamest  Bentley  was 
accidently  killed  in  discharge  of  duty. 

Stone  was  quarried  and  piles,  timber,  and  other  materials  pur- 
chased for  the  construction  of  the  upper  guide  wall  at  cost  o£ 
$3,346.53  for  materials  and  $56.66  for  labor. 

Lock  and  Dam  No,  10, — Snag  boat  Kentucky  replaced  a  dis- 
mounted valve  in  the  lower  gate. 

Towboat  Gregoi'y  and  derrick  boat  No.  3  cut  gains  in  walls  for  the 
head-bay  girder,  coffered  the  lock,  replaced  the  broken  and  rusted 
"  spidei*s  "  with  new  angles  in  all  four  wall  valves,  scraped  the  valves 
and  underwater  portions  of  the  upper  gate,  and  painted  same,  at  cost 
of  $45.35  for  material  and  $33.44  for  extra  labor,  the  work  being 
principally  done  by  crews  of  Iwats. 

The  abutment  wall  having  slipped  some  2  feet  at  its  lower  end,  was 
protected  from  further  movement  by  depositing  outside  of  it  1,225 
cubic  yards  of  derrick  and  riprap  stone  at  cost  of  $73.50  for  material 
and  $:%615.83  for  labor. 

The  foundation  crib  for  the  lower  guide  wall  was  completed  .at 
cost  of  $2,588.40  for  material  and  $4,169.28  for  labor.  The  quantities 
were  as  follows :  Excavation,  10,950  cubic  yards ;  timber,  53,576  board 
measure  feet ;  piles,  number,  105 ;  stone  fillmg,l,226  cubic  yards.  The 
entire  work  was  alx)ut  40  per  cent  completed  when  further  work  was 
prevented  by  high  water  beginning  early  in  October. 
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Stone  was  quarried  and  placed  for  foundation  and  piles,  timber, 
and  other  materials  purc'hase<l  for  the  construction  of  the  upper 
^uide  wall  at  cost  of  S^,()62.02  for  material  and  $3,475.72  for  labor. 

The  gates  were  painted  above  water,  porch  floors  were  repaired  and 
painted,  and  new  tops  to  upper  gate  mitering  timbers  framed  by  the 
look  force  at  cost  of  $111.53  for  material. 

Stone  was  quarried  near  this  loi*.k  for  work  at  Locks  9,  10,  lU  and 
J2;   the  cost  of  which   is  included   in  cost  of  work  benefited. 

hock  and  Dam  So,  11, — The  ironwork  and  gates  above  water  were 
painted  at  ccKst  of  $42  for  material,  the  work  l)eing  done  by  the  lock- 
men. 

New  lu^  were  mounted  on  four  lower  gate-  valves  and  repairs 
made  at  different  times  to  eight  operating  devices  by  the  Kentucky. 
A  new  rack  bar  support  was  made  and  mounted.  A  lock  house  roof 
was  repaired. 

The  foundation  and  part  of  the  wall  of  the  lower  guard  wall  were 
completed  at  cost  of  $470.11  for  material  and  $7,283.78  for  labor. 
The  quantities  were  as  follows:  Excavation,  1,550  cubic  vards;  tim- 
l)er, 51,850  board  measure  feet;  piles, number,  106 ;  stone  filling,  1,059 
cubic  yards:  concrete  in  fcwting  (on  January  1,  after  three  attempts 
since  flood  on  Octol)er  10),  220  cubic  yards;  wall  blocks,  number  39; 
selected  gravel  filling,  40  cubic  yards. 

Wall  blo<»ks  were  also  made  here  for  this  and  other  locks :  5  blocks^ 
for  Xo.  9,  33  blocks  for  No.  10,  and  28  for  No.  11. 

Three  deadmen  were  planted  as  check  post  at  upper  approach. 

During  a  rise  in  January  the  lower  entrance  was  one-tnird  closed 
by  a  mound  of  sand  reaching  4  feet  above  pool  level. 

^  In  June  a  very  sudden  rise  submerged  a  part  of  the  movable  dam 
crest  l)efore  it  could  be  lowered.  Plant  was  rushed  to  the  site  and 
repairs  made  to  7  damaged  trestles,  entailing  five  days'  loss  of  navi- 
gation (two  days  for  work  and  3  days  to  draw  and  refill  the  pool). 
For  cause  of  submergence  see  reiK)rt  for  T»ck  No.  12. 

Lock  and  Dam  No.  1£. — In  October  a  very  sudden  rise  submerged 
the  crest  before  it  could  be  lowered.  Eleven  tre&lles  were  bent  by 
drift  and  120  2  by  4  inch  nee<lles  were  lost.  Repairs  were  made 
and  navigation  opened  with  three  days'  loss  (one  day  for  the  work 
and  two  days  for  pool  to  fill).  The  steel-hull  needle  boat  went  over 
the  dam  and  sank  in  deep  water,  but  was  raised  and  found  uninjured, 
at  cost  of  $149  for  material  and  $338.97  for  labor. 

Completed  the  lower  guard  crib,  except  the  coping,  at  cost  of 
$297.95  for  material  and  $4,773.90  for  lal)or.  The  quantities  were  as 
follows :  Timber,  29,483  b.  m. ;  piles,  numl)er,  105 ;  stone  crib  filling, 
975  cubic  yards;  concrete  in  footing,  226  cubic  vards;  concrete  in 
blocks,  215;  steel,  reinforcing,  pounds,  23,000;  wall  block  filling,  280 
cubic  vards.  Wall  blocks  were  made  here  for  other  locks — 7  for  No. 
9, 11  for  No.  10,  and  22  for  No.  11. 

Bolts,  found  badly  distorted,  fastening  the  valves  to  shafts  were 
renewed  in  eight  lower  gate  valves. 

The  head  bay  was  raised  and  new  structural  steel  ''  spiders ''  built 
into  the  four  upper  wall  valves,  and  the  underwater  parts  of  the 
upper  gates  were  cleaned  and  painted,  at  cost  of  $386.08. 

The  floor  in  the  lower  gate  rack-bar  recess  was  rebuilt  and  the  old 
ditch  back  of  the  walls  was  filled. 
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A  damaged  crest  trestle  was  removed  and  repaired  by  the  lock 
force. 

The  morning  record  of  June  8,  1920,  shows  the  remarkable  rainfall 
of  4.60  inches  at  this  lock,  while  but  1.5  inches  fell  at  Locks  11  and 
13.  This  unusual  record  warned  the  foi'ce  at  this  dam  in  time  to 
lower  its  crest  in  safety.  At  Locks  11  and  13  the  rainfall  was  not 
unusual,  and  the  river  seemed  under  control  until  the  side  streams 
forced  a  rise  too  rapid  to  permit  lowering  the  crests. 

Lock  an<l  Dam  No,  13. — The  dwellings  were  painted  and  a  new 
flagpole  was  erected,  at  a  cx>st  of  $101.54  for  material,  work  being 
<lone  by  the  lock  force. 

The  riprap  below  the  lower  land  wall,  where  small  slips  had  oc- 
curred, was  repaired  by  necessary  grading  of  bank  and  placing  300 
cubic  yards  of  stone,  at  cost  of  $18  for  material  and  $834.06  for 
labor. 

A  barge  was  loaded  with  saw  lo^  for  the  general  repair  shop. 

Completed  the  lower  guard  crib,  except  the  coping,  at.  cost  of 
$239.37  for  material  and  $1,839.52  for  labor.  Following  are  the 
quantities:  Piles,  105;  stonp  crib  filling,  230  cubic  yards;  concrete 
footing,  233  cubic  yards;  concrete  wall  blocks,  175  cubic  yards;  rein- 
forcing steel,  23,000  pounds ;  wall  filling,  280  cubic  yards. 

In  June  a  very  sudden  rise  submerged  22  sections  of  the  movable 
dam  crest  l)efore  it  could  be  lowered.  Kepairs  were  made  by  plant 
at  the  site  to  1  damaged  trestle,  and  500  needles  were  brought  from 
the  shop  at  Lock  4,  entailing  five  days'  loss  of  navigation  (one  day 
for  work  and  four  days  to  lower  and  refill  the  pool) . 

A  bent  rack  bar  of  the  lower  gate  was  straightened  and  repaired. 

Loch  and  Dami  No.  H, — ^The  exteriors  of  outbuildings  were  painted, 
at  cost  of  $93.63  for  material,  the  work  being  done  by  the  lock 
force. 

Repaired  160  linear  feet  of  10  by  20  inch  stop  log  on  dam  crest. 

Made  and  mounted  new  ends  and  turnbuckle  on  the  diagonal  strap 
of  a  lower  gate  leaf. 

Graded  new  wagon  road,  450  linear  feet  (575  cubic  yards  earth  and 
6  culverts),  across  a  slip  on  the  abutment  side  of  the  river,  at  a  cost 
of  $860. 

New  gutters  were  put  on  the  dwellings  and  metal  roof  of  shop 
painted,  at  a  cost  of  $17.87. 

The  road  on  abutment  side  was  resurfaced  after  its  reconstruction 
and  injury  by  heavy  rainfall. 

About  January  23,  1920,  during  flood  conditions,  the  remarkably 
swift  water  worked  under  apparently  perfect  paving  back  of  the 
lower  guide  wall  and  washed  out  a  hole  about  180  feet  long,  60  feet 
wide,  and  12  feet  deep,  and  destroyed  10,000  square  feet  of  concrete 
slope  paving.  The  damaged  paving  was  broken  up  and  placed  as 
riprap,  supplemented  by  stone  from  the  quarry  as  an  emergency 
preventative  to  further  scour.  Final  filling  and  repaving  were 
completed  in  June,  at  a  total  cost  of  $694  for  material  and  $4,333.23 
for  labor.  The  following  are  the  quantities:  Concrete,  broken  up 
and  placed  as  riprap,  185  cubic  yards;  riprap  stone,  885  cubic  yards; 
gravel,  1,060  cubic  yards;  concrete  paving,  162  cubic  yards,  using 
^35  barrels  cement  in  paving  and  mortar  finish  and  942  square  yards 
of  surface  finish. 
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FLOATING  PLANT. 

V.  jS.  a^iag  boat  ''Kentucky.^'* — ^I'he  Kentucky  pulled  snags  and  trees 
from  land  slides;  did  a  great  amount  of  miscellaneous  towing  of 
■construction  materials,  coal,  and  plant;  towed  dredges  and  derrick 
boats  to  open  navigation  after  all  muddy  rises ;  made  repairs  to  lock 
valves  at  Locks  3,  5^,  8,  10,  and  11 ;  raised  the  crest  ot  Dam  No.  8 
And  43  per  cent  of  Dam  No.  3 ;  made  repairs  to  crests,  after  being 
submerged,  at  Dams  Nos.  11,  1%  and  13;  completed  laying  concrete 
footing  at  lower  guard  wall  at  Lock  11 ;  mounted  diagonal  strap  on 
Lock  11, lower  gate;  coffered  Lock 6 preparatory  to  repairing  a  wall 
valve :  raised  sunken  steel  hull  of  needle  boat  at  bam  No.  12.  Kepairs 
were  made  at  Louisville  &  Portland  Canal  and  New  Albanajr,  Ind., 
to  boilers,  smokestacks,  and  engines.  A  small  auxiliary  electric  gen- 
erator and  fans  in  the  cabin  were  mounted.  Her  hogchain  braces 
4ind  fastenings  rotted  out  and  were  held  as  well  as  could  be  at  the 
general  repair  shop.  Ran  to  Madison,  Ind.,  dry  dock  to  be  hauled 
out,  losing  two  weeks  in  waiting,  when  the  permit  was  counter- 
jnanded.  Kan  to  Mound  City,  111.,  and  was  docked  and  rei^airs  made 
to  hogchains,  braces,  and  fastenings ;  to  A-frame  anchors ;  to  bottom 
•tind  sides  where  rot  made  it  necessary ;  to  boilers  and  to  deck  and 
outriggers.  Complete  new  foundations  were  built  under  the  capstan 
engines  at  the  general  shop  and  many  minor  repairs  made  to  hull, 
<*abin,  and  machinery,  at  cost  of  $4,815.36. 

The  following  is  a  statement  of  work  done : 

-Miles  run 4,701 

Miles  tnweil  one  boat .  18.510 

Snajss  pnlle<l  from  channel,  niinilKT     ..        __  120 

>(tuiDi)s  pulled  from  water .    . .    _ _ .  4 

Trees  pulled  from  lamlKUdes--  __   .  28 

I)redj?ed  material  handkHl,  enbic  .vards__. 1,  10."> 

H'oal  consumed,  bushels __.       . .  __    __  82.  .H4r> 

U,  aS'.  toichoat  "  Gregory. ^'^ — ^The  Gregory  did  miscellaneous  towing 
of  coal,  construction  material,  plant,  etc.,  towed  dredges  and  derrick 
boats  to  open  navigation  after  muddy  rises;  barge  to  Kosmosdale, 
Kj.,  for  cement;  returned  maneuver  boat  and  barge  to  Big  Sandy 
River,  and  towed  a  derrick  boat  to  Marietta,  Ohio.  Remounted  and 
repaired  the  lower  gate  at  Lock  No.  1  two  different  times  and  mounted 
a  diagonal  strap.  Cut  gains  for  girder  and  coffered  head  bay  of  Lock 
No.  10  (coffered  twi<'e  because  of  high  Avater) ;  repaired  the  wall 
valves  and  cleaned  and  painted  the  valves  and  upper  gates.  Was 
docked  at  Madison,  Ind.,  and  repairs  made  to  broken  hogchains  and 
the  hull  calked,  at  cost  of  $326.81.  The  sheet-iron  work  of  boiler 
setting  was  rebuilt  at  Cincinnati,  Ohio,  at  cost  of  $70.40.  New  smoke- 
stacks were  purchased  but  not  mounted,  at  cost  of  $588. .  A  small  elec- 
tric lighting  plant  and  fans  for  the  cabin  were  added  to  equipment 
tit  a  cost  of  $705.09.  The  upper  deck  caught  fire  in  June  at  the  smoke- 
stacks, with  trifling  damage,  and  ran  to  the  repair  .shop  for  adequate 
protection. 

The  following  is  a  statement  of  work  done : 

Miles  rnn -         -  -   -  -         -^  tJ,  .'W.') 

Miles  t<»we<l  one  hoat   _  _     .    __        .       15.000 

Snags  ri»in(»ved  from  channel .-     -.      —     S 

Th'wlged  material  IuuhUhI.  cubic  yards — _     2,  G6() 

(travel  and  sand  pumpi^l  f<u*  concrete. 580 

<%>al  consunuMl.  bushels 30,555 
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r.  /S,  launch  "/Vt/;*/." — Was  out  of  (umimission  as  unseaworthy.  Its 
reconstruction  and  convei-sion  into  a  stern-wheel  launch  with  steel 
hull  (old  needle  boat  Xo.  62^  adapted)  was  well  advanced,  much  of 
the  machine  work  on  hull,  wheel,  pilot  wheel,  ruddei*s,  and  power 
transmission  i>eing  done. 

l\  S.  hiuiuh  ^' Monroe.'^ — This  launch  was  purchased  from  the 
Wheeiin«r,  W.  Va.,  district  and  was  in  poor  condition.  The  hull, 
cabin,  and  machinery  were  thoroughly  repaired. 

Supplies  were  delivered  and  insix»ction  trips  made. 

Miles  run .       _ __     211^ 

Miles  towed,  one  iKHit -  -    .- -      8I> 

Oil  and  pisoline  «;onsiinuMl     Krtllou8_ .  212 

Hired  fotrboaf  *'  Man/  Jane.''' — Tended  dredges  an<l  did  miscella- 
neous towing  for  coustructi<m  jobs  in  the  ui)per  river. 

Miles  run  .      _  >_    .  ..      __.       ...        .    *  3, 772" 

Miles  l4i\ved,  one  hunt  __.  __.  _   _    __    _.      _ ._     8, 82J^ 

Snaps  removed  from  elmnnel.  .       ^.      .      ...    _..  2 

Dreil^^ed  material  handled.  .    cubic  yards__  4{5,375' 

Oil  and  }^i soli ne  (Minsumed      .     _    ._ _      -jrallons^,     5.592: 

Ilirvd  towhoat  ^' Comet  Xo.  ./.'* — Did  miscellaneous  towing  for 
c<mstruction  jobs  in  the  upper  river  and  tended  dredge  Carrolltoi}, 
Was  released  Afarch,  1J):^(). 

Miles  run .    . _     _     _      a,  721 

Miles  toweil,  one  boat 4, 12C 

I)re<lge<l  material  handled..     _     .         ._       __.cul)i(r  yards__  23,050 

Oil  and  gasoline  ronsnmed    .     ..    '_. gallons  _     .5,461 

Hired  towhoat  •"  EnteJ  II T — Did  miscellaneous  towing  of  constmc- 
tion  materials  an<l  plant  for  work  in  the  upper  river  during  Ma} 
and  June,  ID'20. 

Miles  run _   .  771 

Miles  towed,  one  boat -  1,14^ 

Dre<lj?od  material  hand UmI ___     _ cubic  j'ards.^  4<X> 

oil  and  jjasoUne  (*r»nsumeil           _   ._. _jnillons_  .  1,122 

U.  tS.  dredge  "  ('ni'rolltonr — Dredged  entrances  to  the  locks,  at  ob- 
structing bars,  dug  foundaticms  for  guide  and  guard  walls,  and 
assisted  in  works  of  construction  at  Tx>cks  Xos.  9,  10,  11.  and  12. 
Owing  to  the  present  commerce  of  the  river  i*e<|uiring  every  inch 
of  depth  possible,  it  was  neccssaiy  to  keep  the  dredges  in  continuous 
commission  through  the  winter  months  to  do  small  amounts  of 
dredging  at  various  locks  where  the  many  nuiddy  rises  silted  up 
the  entrances.  This  materially  increases  the  (hedging  cost,  but  was 
imperatively  necessary.  Repairs  were  made  as  follows:  A  new 
smokestack  was  mounted  at  cost  of  $211,95:  two  new  spuds  were 
framed  and  mounted  at  cost  of  $^360;  the  dipper  was  rebuilt,  engines 
thoroughly  overhauled,  new  nosing  mounted  on  dredge  and  scows* 
and  general  repairs  made  to  the  cabin  at  a  cost  of  $795.28.  A  small 
electric-lighting  plant  was  mounted  at  cost  of  $607.14.  The  total 
quantity  of  material  moved  was  49,975  cubic  yards,  225  cubic  yards 
of  which  was  rock,  and  the  remainder  gravel,  sand,  and  mud. 
Twenty-eight  snags  were  removed. 
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U,  S.  dredge  '^Fmnkforty — ^Dredged  enti-ances  to  the  locks,  back- 
ing for  the  <lams,  and  removed  various  obstructing  bars.  This  dredge 
also  was  in  commission  throughout  the  year.  The  following  re- 
pairs were  made:  The  dii)per  was  rebuilt:  a  new  stern  spud  was 
f i-anied  and  mounted ;  repairs  were  partially  made  to  hull  and  cabin, 
but  had  to  resume  work  before  completion,  at  cost  of  $386.  A  small 
-electric-lighting  plant  was  installed  at  cost  of  $605.34.  The  total 
<juantity  of  material  moved  was  54,015  cubic  yards,  all  of  whi(^h  was 
gravel,  sand,  and  mud.    Thirty-five  snags  were  removed. 

f-.  S.  derrick  boat  '' Xo,  J.'- — Assisted  in  construction  and  repair 
work  at  Locks  Nos.  1,  3,  4,  6,  8, 10, 11,  and  14.  Dredged  entrances  at 
Locks  3,  4,  10,  and  11,  removing  5,390  cubic  yards.  The  engine  drums 
were  bored  and  bushed  with  brass  and  a  shaft  turned  true. 

f^.  S,  derrick  boat  ''No.  4«" — Assisted  in  construction  and  repair 
work  at  Locks  4,  10,  11,  12,  13,  and  14.  Nearly  all  the  heavy  lifting 
of  wall  blocks,  etc.,  was  done  by  this  boat.  Dredged  entrances  to 
Locks  6, 10,  and  12,  removing  3,028  cubic  yards  of  deposit.  The  boom 
broke  under  a  moderate  load  because  of  a  faulty  weld  in  a  truss  rod. 
A  new  and  heavier  boom  was  constructed,  angles  mounted  on  comers 
of  spuds,  new  nosing  supplied,  and  a  small  electric-lighting  plant 
anil  sleeping  quarters  for  the  crew  were  added.  This  boat  was  hired 
for  about  three  days  by  the  Beattyville  Co.,  of  Beattyville,  Ky.,  to 
raise  a  sunken  coal  barge. 

U.  S,  derrick  boat "  jyo,  ^.'' — Assisted  in  construction  work  at  Locks 
Xos.  1,  3, 4,  6,  8,  9, 10, 11,  and  12.  Dredged  entrances  and  Locks  Nos. 
3,  4,  5,  6,  7,  9,  10,  and  11,  removing  5,720  cubicyards  of  deposit. 
Twice  remounted  the  lock  gate  at  Lock  No.  1.  Was  towed  to  New 
Albany,  Ind.,  for  repairs  to  boiler  and  engines  at  a  cost  of  $1,111.34. 
A  new  and  heavier  boom  was  built  and  mounted;  a  small  electric- 
lighting  plant  and  quarters  for  crew  were  added. 

COKTRACrrS  IN  FOKCK. 

None. 


Summni}!  of  crtwnfUtures  for  oiMiatiny  and  rare  of  lovks  and  daws  on  Kentnvkff 
River,  Ky.,  for  fiseal  year  endintf  June  SO,  1920. 

Irc'^ms  of  api»i'ov(Ml  proie<*t  for  tiscal  year  endiiiir  .Tiiiu*  3(),  1920: 

1.  Aclniinistratlon .$16,159.92 

2.  (^lenitum  of  lucks  ami  Oams _     24,859.88 

3.  Maintenance  and  repairs 9,674.69 

4.  Improvement  and  re(»onst ruction 95,046.89 

.1.  Channel  work 120.900.00 

6.  Special  work 240.00 

7.  New   plant 6.820.84 

8.  Contingencies 5,000.00 


Total *  278,  702.  22 

1  Include  expenditares  made  during  the  year  for  outstanding  llabUities  at  the  beginning 
of  the  year,  but  do  not  include  ontRtandlng  HabilitleR  at  the  end  of  th*  year. 
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>:XI»ENI)1TURE8. 


For    fiscal    yeur    ondinp: 
Juiu'  'Mi— 

1SSr> _    .  s;i-J,  1<^.  li." 

1886__ .__    .  2H,  174. 2S 

1887 .  ;n,as4. 1)7 

1888 .  __   _  SO,  4-J7.  LM 

1880 .  _.  70.  <J4:J.-J4 

180U .■)!,  lli:j.  Lx.* 

1891 44,4(?-J.  IM 

1802 48.750.14 

1803 40,  420.  ()S 

1894 r»4,  7»>r).  fX) 

1895 41,  757.  7(; 

1896 r»7,(577.  9:^ 

1807 __  71.  552.  as 

1805 40,  <>84.  (W 

1800 HO,  887.  .'IS 

1000 58,726.07 

1001 71,410.10 

1002 r>5,  1«)7.<« 

1003 110,855.  4H 


For    fiscal    yeiir    ending 
Jiine  30— 

1004_.  _   ,-.     _,  ___  sso.  .\s:5.  <#«f» 

1005 __    ._  .S0.2<W.  42- 

1906-_ Utt,313.  71 

1907  ^_   -.  -  178.025.7:1: 

1008 -—  119,223.70 

lOOO-      _     .  135,750.05 

1010 159,«44.2«> 

1011    130,  8<'i0.  (>4 

1912 141.  886.  8>i 

1013 139,  755.  32: 

1014 149,079.  7S 

1915 160,  401.  44 

1916 135, 754.  20 

1917 117.  036.  43 

1918 142, 107.  65 

1919 289,040.61* 

1020    278.702.22 


Total 


3,«{27,015.  i:t 


6  AM)  7.  OHIO  UIVEK,  CONSTKUCTION  OF  LOCKS  AND  DAMS  NOS.  3f> 
AND  32,  AND  OPKUATINO  AND  CARE  OF  LOOKS  AND  DAMS  NOS.  2H 
AND  20. 

For  reports  on  construction  of  Locks  and  Dams  Nos.  30  and  32^ 
Ohio  River,  see  report  on  improvement  of  Ohio  River  by  construc- 
tion of  locks  and  clams  ^  and  operating  and  care  of  Locks  and  Dams 
Nos.  28  and  29,  Ohio  River,  see  report  on  operating  and  care  of  locks 
and  dams  on  the  Ohio  River. 
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REPORT  OF  LIEUT.  COL.  G.  M.  HOFFMAN,  CORPS  OF  ENOINEBRS. 


TMPBOVEMENTR. 


Page. 

1.  Falls  of  Ohio  River  at  Louls- 

vllle»  Ky.   (Lock  and  Dam 

No.  41,  Ohio  River) 2d59 

2.  IxKk  and  Daui  No.  43,  Ohio 

River 2661 

8.  Lock  and  Dam  No.  44,  Ohio 

River 2663 

4.  Lock  and  Dam  No.  45,  Ohio 

River ^_-_    2664 

5.  Lock  and  Dam  No.  48,  Ohio 

River 2665 

6.  Surveys,  Ohio  River 2667 


Paf0w 

7.  Operathiff  and  care  of  Louis- 

ville   &    Portland    Canal, 

Ky 2701 

8.  ()i)e rating  and  care  of  lock 

and  dam  at  Grand  Rapids, 
Wabash  River 2769 

9.  Operating  and  care  of  locks 

and   dams  In   Green   and 

Barren  Rivers,  Ky 2770 

10.  Operating  and  care  of  lock 
and  dam  in  Rough  River, 
Ky 2779 


FOB    DESCRIPTION    OF    IMPRON  EMKNTS    IN    THIS    DISTRICT.    RKK    I'Ar.ES     1390    TO     i;J99. 


1-7.  OHIO  RIVER,  LOOKS  AND  I>AMS  NOS.  41,  43,  44,  45,  AND  48,  SUR- 
VEYS OF  OHIO  RIVER,  AND  OPERATING  AND  CARE  OF  LOT'TSVILLE 
&  PORTLAND  CANAL. 

For  reports  on  Falls  of  Ohio  River  at  Louisville,  Ky.  (Lock  and 
Dam  No.  41,  Ohio  River),  construction  of  Locks  and  Dams  Nos.  43. 
44,  45,  and  48,  surveys  of  Ohio  River,  and  operating  and  care  oi 
Louisville  &  Portland  Canal,  Ky.,  see  report  on  construction  of  locks 
and  dams  on  the  Ohio  River. 


8.   OPERATIN<}    AND   CAKE   OF    IJH'K    AND    DAM   AT    GRAND   RAPIDS, 

WABASH  RIVER. 


OPERATIONS  DURING  THK   FISCAL  YEAR. 

The  work  is  being  carried  on  by  hired  labor  with  (xovernment 
plant. 

In  addition  to  the  usual  work  of  jpassing  traffic  through  the  lock 
and  the  care  of  property,  minor  repairs  were  made  to  the  lock,  dam, 
building,  and  fences.  Approximately  2,000  cubic  yards  of  material 
was  removed  from  the  lock  entrance  at  a  cost  of  about  18}  cents  per 
cubic  yard. 

The  receipts  from  sales,  etc.,  amount  to  $25.50. 

CT)NTRACT8  IN  FORCE. 

None. 

2709 
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EXPENDimiER. 

Fiscal  year  1920 : 

Administration $239.03 

Operation  of  lock  and  dam 602. 09 

Ordinary  maintenance  and  repairs 943.08 

Special  work 220.00 


Total 2,064.20 


Fiscal  year — 

1897 $113.  25 

1898 539. 15 

1899 1, 359. 12 

1900 6, 640. 69 

1901 10.721.40 

1902 1,998.44 

1908 2, 119.  52 

1904 1, 206. 58 

1905 1,675.94 

1906 2.315.20 

1907 2. 621. 11 

1908 1, 117. 00 

1909 2, 452.  66 


Fiscal  year — 

1910 $20,306.40 

1911 17. 663.  58 

1912 a,  007. 98 

1913 3. 199. 97 

1914 1. 778. 32 

1915 2, 586.  36 

1916 1, 556. 64 

1917 1,470.55 

1918 2, 738.  22 

1919 2. 083.  42 

1920 2,064.20 


Total 98, 335.  70 


9.  OPERATING  AND  CARE  OF  LO<JKS  AND  DAMS  ON  <;in:K.\   AND 
BARREN  RIVERS,  KY. 

OPERATIONS  DITRING  THE  F1S(^AI.  YI:AH. 

The  work  is  being  carried  on  by  hired  lalM)r  with  (loveriinient  plant. 
The  operations  during  the  fiscal  year  under  the  project  in  addition 
to  the  usual  work  of  passing  traffic  through  the  several  loj'ks  and  care 
of  property,  included  the  following  : 

The  locks  were  kept  open  to  traffic  except  when  submerged  l)y  high 
water  or  closed  for  short  periods  when  undergoing  re]>airs,  as  follows : 


<»reou  Kiver: 

Ix)ckNo.  1. 

Lock  No.  2. 

[xx!k  No.  3. . 

Loi'kNo.  4. 

Jx)ck  No.  o. . 

Lwk  No.  6. 
Barren  River: 

Lock  No.  1. , 


Account  of 

Submer- 
sion. 

KojiHirs. 

IIO 

/My*. 

IIT 

HO  ' 

«il 

:<1 

2 

13 

While  the  locks  w'ere  thus  submerged  traffic  passed  over  the  dams. 

The  pools  were  kept  free  from  snags  and  other  obstructions  and 
the  lock  walls,  cribs,  and  approaches  free  from  silt  and  drift  brought 
by  each  high  stage  of  water.  Lock  gates,  gages,  and  rowboats  were 
scrubbed  and  cleaned  and  the  metal  roofs  on  a  number  of  the  lock 
buildings  painted,  and  fences  and  outbuildings  whitewashed  <»nce 
during  the  year.    The  lock  premises  were  kept  clear  of  wee<ls  an<l 
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i-vfiLse  and  buildings  and  fences  kept  in  rei)air.     A  siinunary  of  the 
work  accomplished,  together  witli  a  statement  of  cost,  etc.,  follows: 

LOCK   NO.   1,  <JKKK.\  KIVKK. 

Removal  of  (leponU. — Derrick  boats,  rigged  with  clamshell  buck- 
ets, were  dismtched  to  this  lock  three  different  times  during  the  year, 
nfter  periods  of  continuous  high  water,  and  removed  10,200  cubic 
yards  silt  from  upper  approach.  4,500  cubic  yards  from  lower  ap- 
proach, and  200  cubic  yards  from  the  lock  chamber. 

LaiKu- ---  -_     --     - :jsi,3ri0.(J0 

Materiiils     _   ._ _  ..     .   .    ._   .__  584. 5.*5 

upper  (jxikh  rrih. — Eemoved  old  timber,  stone-filled,  J)0-foot  sec- 
tion down  to  pool  level,  and  rel)uilt  with  new  10  by  10  inch  timbt»r 
and  filled  with  rubble  stone. 

<  'ost : 

Labor—- --    :H91.74 

Matorlal      __     _  .    __     .-       a*?.  2<) 

524.  fM 

Da)!}, — Early  in  1011)  a  small  break  in  the  cr>iicrete  top  was  de- 
tected. As  soon  as  river  re<'eded  to  favorable  .*^tage,  splash  l)oards 
were  placed  on  crest  above  broken  .section,  forms  set  up,  and  con- 
<*rete  patch  placed.  The  break  was  on  lower  slope  and  extended  down 
to  face  of  dam.  It  ranged  in  depth  from  0  to  24  inches,  in  width  from 
10  to  16  feet,  and  was  about  29  ft^et  hmg. 

I^hor       .-    .-_    -  _   _ -_  $282.05 

Matorial     __       .   .  _.    .        _-_     2<)3. 4(5 

486.  n 
Ofiemtinff  and  core — 

S^-rvu-^-s  ofUvk  koei>ers .is%0l5.00 

Fuel--. .  16.25 

ini8  _     .  10.26 

Other  su|>pUps 32.25 

X  078.  7r. 

TAM'K   NO.  2.  OISEKX  KIVKK. 

DirelUngg  and  appurtenahces. — The  two  wells  which  supjply  watei* 
to  the  dwellings  were  repaired  and  placed  in  good  condition.  The 
floor  planks  in  bridge  across  old  mill  race  were  renewed. 

<*ost: 

I^ilxii* _-  - $57.  .*i5 

Removal  of  deposit. — Derrick  boats,  rigged  with  clamshell  buck- 
ets, weiv  dispatched  to  this  lock  three  different  times  during  the  year 
after  periods  of  continuous  high  water,  and  removed  I7,il5  cubic 
yards  silt  from  upper  approach.  18,900  cubic  yards  from  lower  ap- 
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S roach,  and  1,125  cubic  yards  from  the  lock  chamber.    The  dredge 
'oHn  River  arrive<I  at  this  lock  and  be^n  removing  deposit  from 
lower  approach  on  June  28,  1920,  and  has  removed  1,5(K)  cubic  yards 
to  date.    Work  still  in  progress  at  close  of  fiscal  year. 
Cost : 

Labor \. $4, 102.  (IB 

Material l,T38.6Ci 

5,  84<>.  6» 

Dam, — Two  hundred  and  fifty  feet -of  dam  adjacent  to  the  old  mill 
race  at  abutment  end  was  repaired  by  excavating  7  feet  deep  along 
face  of  the  upper  breast  and  reinforcing  breast  with  2  by  12  inch 
sheathing,  and  over  this  a  layer  of  1  by  12  inch  sheathing.  The 
entire  upper  slope  of  this  section  was  also  reinforced  with  2  by  12 
inch  sheathing,  and  the  lower  slope  and  apron  for  a  distance  of  255 
feet  out  from  abutment  repaired  where  needed ;  70  linear  feet  of  crest 
timbers  were  renewed ;  50  cubic  yards  of  stone  placed  in  pens  where 
stone  was  missing;  all  loose  drift  bolts  were  driven  down  and  new 
bolts  placed  where  needed.  A  temporary  earth  coffer  was  con- 
structed above  the  dam  to  divert  the  water  during  the  progress  of 
the  work. 

Cost: 

Labor $1,616.41 

Material 806.25 

Barge  hire 66.67 

2,489.83 

Operating  and  care — 

Services  of  lock  keeper $2,230.00 

Fuel 20. 00 

on 10.53 

Other  supplies 22.03 

Miscellaneous 1 19.  62 

2,302.18 

IX)CK   NO.    3,   GREEN  SIVER. 

Dwellings  and  apimrtenances, — An  addition  was  erected  to  tlie 
brick  office  and  the  building  arranged  for  a  dwelling  in  accordance 
with  the  approved  plans.  This  work  was  in  progress  at  close  of  last 
fiscal  year  and  was  delayed  by  the  inability  to  secure  masons,  plas- 
terer, and  tinner.  Work  was  finished  and  building  occupied  in 
October. 

Cost : 

Labor $1,279.01 

Materials 1, 580. 45 

2. 859. 46 

Of  this  amount  $1,707.83  was  repoi-ted  as  expended  in  last  fiscal 
year. 

Removal  of  deposits. — Derrick  boats  were  dispatched  to  this  lock 
on  four  occasions  during  the  year  after  rises  in  the  river  and  removed 
silt,  as  follows : 

From  upper  approach cubic  yards—  2,980 

From  lower  approach do 2,355 

From  lock  chamber do___-  2,055 
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C\)st: 

Labor .$919.12 

Materials 211.48 

1, 130.  60 

Services  of  look  keepers 2,250.00 

Fuel 11. 25 

Oils 11.88 

Other  supplies 26. 20 

Miscellaneous 36.62 

2,335.95 

IXK'K   NO.    4,   ORERN    RIVKK. 

Dwellimjs  and  a ppurte nances, — Minor  repairs  made  and  minor 
painting  done  to  brick  dwelling;  new  roof  placed  on  barn  and  roofs 
of  lockman's  house,  warehouse,  pump  house;  office  and  barn  painted; 
also  large  water  tank  and  substructure.  The  roadway,  service  trax*k, 
and  fences  were  repaired. 

Cost: 

I.alM>r $256.10 

Materials 204. 17 

460.27 

Grounds. — Sump:  Reconstructed  with  concrete  the  old  timber 
sump  or  basin  at  head  of  tile,  which  carried  the  drainage  from  the 
valley  back  of  lock  through  the  i-eservation  into  the  river  below 
the  lock. 

Cost : 

Labor $79.40 

Materials 19.89 

99.29 

Drain  above  lock :  Finished  laying  the  double  line  of  large  drain 
tile,'which  is  to  carry  the  water  from  the  large  slough  l)ack  of  the 
upper  guide  wall  into  the  river. 

Gates. — New  white  oak  walks  were  placed  on  the  lower  gates. 

Labor .$545.  .55 

Aiaterials .    18.54 

75.09 

Davi. — Xeeded  repairs  were  made  during  the  low  water  season  of 
1919.  Replaced  on  apron  40  pieces  sheeting  10  by  10  inches  by  10 
feet,  and  100  linear  feet  10  by  10  inch  stringers;  on  lower  slope  11 
pieces  sheeting  5  by  12  inches  by  22  feet.  Also  placed  a  layer  of 
sheeting  2  by  12  inches  by  6  feet  on  lower  slope  well  up  against  crest 
stick  and  filled  with  rubble  stone  sections  where  stone  had  been 
washed  out.  Renewed  the  2  by  12  inch  sheeting  on  upper  slope  of  a 
50-foot  section  near  lock  wall  and  excavated  down  breast  of  this 
section  and  reinforced  same  by  driving  2  by  12  inches  by  4  feet 
sheeting  doubled  with  1  by  12  inch  sheeting  and  backed  well  with 
brush,  stone,  and  mud.  Also  repaired  a  section  found  in  bad  condi- 
tion adjacent  to  old  mill  race  on  the  abutment  side  of  river  by  renew- 
ing 4  ties,  10  by  10  inches  by  10  feet ;  8  stringers  10  by  10  inches  by  10 
feet,  and  the  2  by  12  inch  upper  slope  sheeting  on  section  al)out  50  feet 
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long  and  i'ei)lac'ing  rubble  stone  filling  which  had  been  washed  out. 
Plank  2  by  12  inches  overlapped  by  1  by  12-inch  boards  were  used  in 
sheeting  this  section  which  had  never  been  sheathed.  In  doing  the 
work  two  rubble  stone  coffers  were  constructed,  w^hich  were  later 
turned  over  and  left  for  back  fill. 

(:c)st : 

LalK)!'-.     $1,5©8.47 

MateriiUs 856.41 

Harjje    hire 66.67 


2,  521.  55 
Operating  and  care. — 

Cost : 

Labor- ^84.60 

Mjuorials   _     ..     . -       5.60 


190.20 


I>am, — During  the  fall  of  1919,  240  feet  adjacent  to  tlie  lock  was 
inclosed  in  rubble  stone  coffer,  the  necessary  excavation  made  im- 
niediately  above  dam  and  this  section  repaired  similar  to  Dams  Xos. 
2  and  3.  The  coffer  was  later  overturned  and  left  as  back  fill.  A 
synoi)sis  of  work  done  follows : 

Tipper  breast,  reinforced  with  80  pieces  vertical  sheeting  2  by  12 
inches  by  4  feet. 

Upper  slope,  renewed  29  pieces  sheeting,  2  by  12  inches  by  16  feet, 
and  5  pieces,  5  by  12  inches  by  20  feet. 

Upper  slope,  reinforced  240  linear  feet  with  layer  2  by  12  inches 
by  12  feet  and  1  by  12  inches  by  6  feet  sheeting  place<l  well  up  against 
crest  of  dam. 

Lower  slope,  reinforced  110  linear  feet  with  layer  2  by  12  inches  by 
16  feet  and  2  by  12  inches  by  6  feet  sheeting  placed  well  up  against 
crest  of  dam. 

Lower  slope,  renewed  45  pieces  sheeting  5  by  12  inches  by  17  feet, 
and  10  pieces  6  by  12  inche^s  by  18  feet. 

Apron,  renewed  13  pieces  sheeting,  5  by  12  inches  by  10  feet. 

Apron,  renewed  3  pieces  sheeting,  6  h\  10  inches  by  16  feet. 

Apron,  renewed  7  pieces  sheeting,  6  by  12  inches  by  20  feet. 

Apron,  renewed  9  pieces  sheeting,  6  by  12  inches  by  21  feet. 

Apron,  renewed  9  pieces  sheeting,  6  by  12  inches  by  24  feet. 

Combstick,  repaired  and  leveled  70  linear  feet. 

Kubble-stone  filling  placed  in  sections  where  stone  was  missing, 
cnbic  yards.  1H4. 

CoHi  : 

Labor-.     _ __- .-_  :j;2,  ^46. 02 

Materials,--  . . 803.35 

Karjrehin^ _.     66.«J 


8,  216.  a*i 

Operating  and  rare.-  - 

Senkvs  of  lock  keeiHM's       _____           .                   _.    .                  __  $2, 115. 00 

Fuel -    15.00 

Olls__-    52.19 

Other  supplies. ._ .   (52.07 

MIsctOlanoous  ._ 45.66 


2.  289.  92 

Digitized  by  VjOOQIC 


RIVERi^   AND    HARBORS— LO  IIS  VU.LK,    KY.,    DISTRICT.  *J  i  «  O 

Removal  of  deposit. — A  derrick  Ixmt  was  used  liere  on  twci  cH*ca- 
sions  and  removed  1,450  cubic  yards  silt  from  the  upixM-  jipproaih  sintl 
'f(^  cuV)ic'  yards  from  lower  approach. 

(V)st: 

l^lxjr _    ._-    .        »^^ii.04 

Materials _    ..        ._        _       _       _.  21).  42 

105.  4*? 

Warehowie^  mar/unert/^  tooln^  and  ituHrt'llahious,~-{Si)\\^iv\KUi)n  ma- 
terials, tools,  and  supplies  were  received,  cared  for,  and  issued  as 
needed  at  the  general  stoi-ehoust^  of  the  system  looateil  at  this  lock: 
pumps,  derricks,  pile  drivers,  t<H)l>,  etc.,  repaired  as  neede^l:  un- 
serviceable property,  including  old  ihvdge  ami  derrick  Imat,  assem- 
bled, condemned,  and  destroyed.  The  floating  plant  l)elonging  to  the 
system  and  located  here  during  the  winter  months  was  caiv<l  for; 
smokestacks  and  roofs  on  In^ats  painted  an<l  numerous  minor  repairs 
made.  • 

Cost: 

Services  of  iusi)eetor  in  waivlioiuse.-    ___  _  .^1.2tJ0.  U) 

Care  and  repair  of  punipf!,  tools,  and  mis* -el  la  neons 284.22 

Care  of  floatin^i:  plant  In  ordinary   (incUuIln^  leavos  of  nb.<)enoe 

panted  certain  boat  employees  during  the  winter  months) 1,436.27 

Materials,  tools,  supplle^^.  etc.,  inirchnstMl  and  plactMl  In  ston^ 
bou8e  In  excess  of  materials  and  snpplies  charged  and  Issnoil 
to  **job'*  \vhon»  ust^l  _.       .    .__      ._...__  .-...,  l,*ttM.  37 

4, 374.  86 
UK  K  NO.  .>,  <;i;kk\  kivku. 

Dwrlliiujs  atul  appnrt*'ninu'ef<,—\\oi[\  dwellin^j^s  were  painted,  the 
plaster  repaired,  and  all  rooms  papered.  The  small  warehouse  was 
also  painted. 

Cost:    . 

Labor ._   .    .   J^iS.iM) 

Mntorials  ...     . .^_       24.08 

362.08 

lieiaot^al  of  deposits, — A  derrick  lK)at  was  dispatched  to  this  lock 
three  times  uuring  the  year  and  removed  a  total  of  JMM)  cubic  yards 
silt  from  the  lower  approach. 

Co8t : 

LnlK>r--   ._-  .    _    ..  }f98. 71) 

Materials      ._._..  ..        ....     .    _„     38. 6*» 

137.  30 

I>(ivi, — Keplace<l  r»  sticks  sheeting,  10  by  10  inches  by  l*j  feet,  on 
lower  slope  where  similar  pieces  had  In^en  torn  out  by  hi^h  water. 
Also  purchased  bill  of  timl>er  for  more  extensive  repairs',  but  the  work 
was  not  undertaken,  as  plant  was  needed  on  more  important  work. 

Cost : 

Labor ...    .       _ ._  .        .fS.  SO 

Materials..  __ ._  _ ____...._...        ."iST.  7,") 


Operatiiuj  and  care. — 


r»iMi 


Ser\'lces  of  l<K-k  keci>ei-H          .    ._  .si.  740.  (H) 

Fuel..    _.    ..    .    ...      7.r>0 

Ol! .       _    ._          __.  ui.ilfi 

Other  supplies  -.      _.   ,.. .   _        23.  Hi 

p"  1^780.  86 
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LOCK  NO.  «,  (;reen  rivek. 

Dwellings  and  appurtenances, — The  roofs  of  both  dwellings  and 
storehouse  were  painted. 

Cost: 

Labor $46.  OO 

Materials 29.  «i 


75.92 


Removal  of  deposits. — A  derrick  boat  was  dispatched  to  this  lock 
on  two  occasions  and  removed  a  total  of  300  cubic  yards  of  silt  from 
the  upper  approach. 

Cost : 

Labor $49. 18 

Materials .. 4.(>7 


53.  25 

Grounds, — Filled  minor  washes  and  scour  in  terrace  back  of  land 
wall  and  sodded  with  grass. 

Cost : 

I^ibor $35.35 

Valves, — Necessary  repairs  were  made  to  the  valves  on  lower  gates. 
The  valve  stem  to  upper  valve  on  land  wall  l>ecame  loose  from  the 
stem  and  necessary  repairs  were  made. 

Cost: 

Labor $458.49 

Mateiials 291.65 


750.14 


Operating  and  ca/re, — v 

Serviws  of  lock  keepers $1,740.00 

Fuel 7.50 

Oils 10.26 

Other  supplies 23.  31 

Miscellaneous 11.96 


1,793.08 

LOCK   NO,   1,  BARREN  RIVER. 

Removal  of  deposits, — A  derrick  boat  was  sent  to  this  lock  twice 
during  the  year  and  removed  1,000  cubic  yards  silt  from  the  upper 
approach  and  75  cubic  yards  from  the  lock  chaml)er. 

Cost : 

Labor $110.79 

Materials I 43.62 

154.  41 
Operating  and  care. — 

Services  of  lock  keepers $1,740.00 

Fuel 7.  50 

Oils 10.26 

Other  supplies 21. 76 

Miscellaneous 2.20 


1,781.72 
REPAIRS  TO  FIX)ATING  PLANT. 

The  repairs  were  made  generally  during  the  winter  months  by  the 
crews  of  the  boats  while  the  boats  were  out  of  commission.    The 
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machinery  and  equipment  of  all  the  boats  were  thoroughly  over- 
hauled.   A  summary  of  the  repairs  follows : 

Snag  boat  ^'Mammoth  CaveP — Removed  stump  of  port  smoke- 
stack; patched  leaky  tube  in  port  boiler;  renewed  Snowden  heat- 
ers and  cleaned  and  scaled  boilers  as  needed  and  repaired  breeching ; 
renewed  fire  liners  and  repaired  furnace;  also  repaired  steam  cap- 
stan, water  tanks,  pumps,  roof,  and  wheel ;  overhauled,  repaired,  and 
lined  up  engines,  pitmen,  cams,  rods,  etc.;  installed  new  governor  on 
lighting  plant :  also  installed  a  refrigerating  plant  and  made  other 
numerous  minor  repairs. 

Oist : 

Labor $229.33 

Materials 1,328.14 

1,557.47 
Dem<;h  boat  "  No,  /.-' — Minor  repairs  made. 

Cost: 

Labor $60.80 

.Materials 1»5.70 

256.50 
Den^ick  boat  ''No,  ^." — The  machinery  and  rigging  were   dis- 


rgmg  w 
boiler : 


mantled,  overhauled,  and  repaired :  flues  renewed  in 

("■ost : 

Labor $114.  40 

Materials 347.53 

461.03 

Scow  ''No,  i." — The  rebuilding  of  this  old  wooden  scow  is  now 
under  way.  The  work  has  been  greatly  retarded  by  numerouses  rises 
in  the  river  and  the  inability  to  secure  promptly  the  necessary  timber. 
Timber  is  now  being  delivered  and  work  will  probably  be  completed 
in  July. 

Cost : 

Labor $1, 302. 24 

Materials 83. 00 

1, 385. 24 

Barge  "  No,  J.-' — ^This  old  barge  was  docked,  cut  down  to  bottom, 
and  rebuilt  with  Oregon  fir  timber  and  calked  throughout.  The 
work  was  retarded  by  numerous  flood  stages  in  the  river  and  twice 
overflowed  while  on  the  ways. 

Cost: 

Labor ^ $1. 960. 57 

Materials 790.38 

2, 750. 95 
Barge  "No,  4." — Slight  temporary  repaire  were  made  and  some 
calking  done  to  gunwale  and  rake  seams. 

Oost  * 

Labor $39.20 

Materials 40.  36 

$79. 56 

OPERATION  OP  FLOATING  PLANT. 

Snag  boat  "  Mammoth  Cave.^^ — Was  in  commission  from  July  1, 
1919,  to  November  1, 1919,  December  1  to  10, 1919,  January  16  to  81,^ 


2778        REPOKT   OF   CHIEF   OF  ENGINEERS,   U.   S.   ARMY,   1920. 

]920,  and  from  February  12,  19*20,  to  the  close  of  the  fiscal  year, 

engaged  in  removing  obstructions  from  the  several  pools,  tending 
derrick  boats  and  dredging  plant,  towing  materials  for  repair  work 
at  the  several  loclcs,  and  assistinj^  in  that  work.     Also  made  four 

inspection  trips  over  the  river  with  the  district  engineer.  A  simi- 
mary  of  work  done  follows : 

As  snag  boat : 

Snags  removed,  below  I^ock  No.  1.  Green  Kivor 35 

Snags  removed,  pool  No.  1,  Green  River 94 

Snags  removed,  pool  No.  2,  Green  River 337 

Snags  removed,  i)ool  No.  3,  Green  River 47 

Snags  removed,  pool  No.  4,  Green  River 146 

Overhanging  trees  removed,  pool  No.  4,  Green  River 2 

Snags  removed,  pool  No.  5,  Green  River 160 

Snags  removed,  pool  No.  6,  Green  River 62 

Snags  removed,  pool  No.  3,  Barren  River 91 

Miles  run  as  snag  boat 981 

As  towboat: 

Derrick  boats  towe<l J 44 

Dredges  towed i 1 

Scows  towed 7 

Barges  towed 25 

Miles  run  as  towboat 2,566 

As  dredge  tender : 

Scows  towed 281 

Miles  run  as  dredge  tender 43S 

As  miscellaneous: 

Inspection  trips  made . 4 

Miles  run  as  miscellaneous^.  634 

Cost: 

Service* .«;il,881,90 

Subsistence    supplies 2,829.10 

Fuel - 2, 966.  40 

Oils , 139.26 

Cleaning    materials 82.88 

Ice < 282. 83 

Laundry 100.83 

Packing 87.  OH 

Rope 431. 74 

Miscellaneous..    326. 94 


19, 128. 97 
Moto7'  boat  "  Echo  River?'' — AVas  employed  at  intervals  as  needed 
in  inspection  service,  tending  dredging  plant,  and  doing  light  tow- 
ing.   A  summary  of  work  done  follows : 

Inspection  trips  made,  20;  miles  run,  2,066. 

Transfer-of-employee  trips  made,  2 :  miles  run.  100. 

Towing  trips  made,  10;  miles  run,  430. 

Derrick  boats  towed,  8 ;  scows  towed,  3. 

As  dredge  tender:  Scows  towe<l,  4.");  miles  run,  45. 
Cost: 

Services   (engineman) $1,180.00 

Fuel  and  lubricants 985.05 

Miscellaneous  supplies,  repairs,  etc 306.63 


2,471.68 

Derrick  hoata  "Nos.  1 "  and  "  2^^ — Employed  as  needed  in  the 
repair  work  and  removal  of  deposit  at  the  several  locks  and  in 
removal  of  obstructions  from  Nolin  River.  The  quantity  of  mate- 
rials handled  is  reported  under  the  job  upon  which  services  were 
rendered  and  the  cost  of  operations  of  the  derrick  boats  charged 
direct  to  said  jobs. 
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Derrick  boat  'VVo.  J,"  Ohio  Juctr. — Was  emplo^'ed  on  Green  River 
from  February  16  to  June  4,  1920,  assisting  in  removal  of  silt  at 
Locks  Nos.  1,  2,  and  3  whenever  the  stage  of  the  river  was  favorable 
for  that  work. 

XoUn  River. — A  derrick  boat,  rigged  with  clam-shell  bucket,  was 
dispatched  to  this"  river  on  two  occasions  and  removed  obstructions, 
from  the  river  for  a  distance  of  8  miles  from  the  mouth.  Snags  re- 
moved, 51 ;  trees  removed,  79 ;  silt,  etc.,  removed,  1,875  cubic  yards. 

<>>st : 

Labor _    $298.06 

MatorialH  76.57 

Tutjil 375.58 

The  receipts  from  sales,  etc.,  amount  to  $225;  reimbursable  items, 
settled,  $3,455.25. 

COXTKACTS    IN    I'OIU'E. 

NoiM». 


EXPENDITURES. 
Fiscal  year  1920: 

Administration ,$S,971.17 

Ol^eration  of  lock,  dam,  and  otiier  works 0,792.68 

Ordinary  maintenance  ami  repairs 19,522.59' 

(Umnnelwork-  13,573.91 

SiMM-itil  work 1,230.29 

Emergencies _. .5.774.29 


Total—-    ns,S64.93 


Fiscal  year — 

1880 

1890 

1891 

1892 

1893 

1894- 

189,-5 

189C, 

1897 

1898 

1899—    - 

1900 

1901 

UK)2 

1903- 

1904 

1005_ 


147, 
150, 
78, 
48, 
4S. 
42, 
42, 
(«, 
(54, 
4S, 
71, 

in, 

«1, 

fiO, 
74. 


189. 
973. 
140. 
CIO. 
9t58. 
088. 
315. 
217. 

779. 
<;27. 
02."». 
SI  (5. 
057. 
2.S1. 
(M50. 
388. 


S4 
75 
42 
8S 
30 

42 
si 
IS 
01 
20 
25 
40 
03 
49 
<M) 


Fiscal  year — 

1906 $46.  402.  SI 

1907 79,  228.  02 

1908 90,  577.  49 

1909 114, 195.  20 

1910 7.'),  884.  S5 

1911 90,  423.  52 

1912 07,  777.  80 

1913 88,917. 18 

1914 S3,  594.  97 

1915 98,  617. 12 

1916 114,592.00 

1917 75,  031.  94 

1918 57,  540.  31 

1919 57,  7a3.  44 

1920 57,  763.  44 


Totnl . 


2.  .35,3, 137.  54 


10.    OPERATING    AND    CARE    OF    LOCIvkS    AND    DAMS    OX    ROUGH 

RIVER,  KY. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  is  being  carried  on  by  hired  labor  with  Government 
plant.  Operations  (Turing  fiscal  j^ear  ending  June  30,  1920,  in  addi- 
tion to  the  usual  work  of  passing  traffic  through  the  lock  and  care 
of  propei-tv,  included  the  following : 

The  lock  ^vas  open  to  traffic  throughout  the  year  except  when 
submerged  by  high  water.  It  was  thus  submerged  for  a  total  of 
84  days,  but  traffic  could  pass  over  the  dam  during  all  this  time. 
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The  cost  of  operations  is  summarized  as  follows : 

Operating  and  care: 

Services  of  lockniaster $900.00 

Fuel 10.00 

Oil 9.90 

Other  supplies 10. 80 

930.70 
Maintenance  and  repair: 

Dwelling — made  minor  repair  to  roof  and  rebuilt  one  tlue. 
Cost : 

Labor $23,  40 

Removal  of  deposit — Derrick  boat  No.  2^  rigged  with  clamshell 
bucket,  was  dispatched  to  this  lock  and  removed  50  cubic  yards  silt 
from  the  upper  approach  and  25  cubic  yards  from  the  lock  chamber. 

Cost: 

Labor .     $515.  (H> 

Materials 5.00 

58.00 

Upptv  guide  crib, — Built  two  small  guide  cribs  above  lock,  each 
^0  feet  long,  12  feet  wide  at  foundation,  a*hd  8  feet  wide  on  top, 
filled  with  rubble  stone  and  supplied  with  two  snubbing  posts  eacn, 
to  aid  craft  to  more  easily  and  safely  enter  lock  during  freshets  and 
rises  in  the  river. 

Cost : 

Labor .    JJ«21.  l!l» 

Materials 15.00 

336.20 
The  timber  used  in  this  crib  was  assembled  and  paid  for  in  last 

fiscal  year  and  included  in  cost  report  for  that  year. 
Dam, — Four  sticks  of  sheathing  and  2  cubic  yards  rubble-stone 

filling  were  replaced  in  apron  where  same  had  been  torn  out  by 

action  of  the  high  water. 

Oost: 

Labor .._.      $2.  40 

CONTRACTTS  IN  FOKC'E. 

None. 


E.XPKNDITITRES. 
Fiscal  year  1920: 

Operation  of  lock  and  dam 

Ordinary  maintenance  and  repairs 710.29 


Total 1,409.63 


Fiscal  year — 

1898 $859. 08 

1899 639.  39 

1900 684. 41 

1901 752.  36 

1902 949.  82 

1903 843.  78 

1904 838. 91 

1905 1, 037. 24 

1906 880. 70 

1907 1,  245.  62 

1908 904. 15 

1909 1, 328. 64 

1910 1, 304. 39 


Fiscal  year — (-ontinued. 

1911 $6,549.38 

1912 1.044.87 

1913 1, 018. 03 

1914 4. 284.  56 

1915 2. 110.  64 

1916 847. 12 

1917 852. 97 

1918 1, 827. 99 

1919 1, 428.  77 

1920 1, 409.  63 


Total 33,642.45 
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REPORT  Of  LIKVT.  COL,  F.  A.  POPE,  CORPS  OF  ENOINEERS. 


IMPBOVEMKNT8. 


1Th<*  lottertt  and  fiinirfK  in  pnreDtlK*neM  Indicate  the  Rroup,  and  tho  oamerlcal  order  In  the 
Kroup  to  whieh  the  r**Hpectlve  ImproTements  t)e]onK  for  purpoi«eM  of  appropriation.] 


].  HHrlNir     at     (traiHl     Mtirais, 
Mliiii.    (AD 

'2.  >larlKir  at  Agate  Bay,  Minn. 
(.\2) 

3.  Harhor    at     r>ulatb,     MIdu., 

and  SniHTlor.  Wis.   (A3)-_ 

4.  HarfMir   at    Port    Wing,    Wis. 

(A4> . 

r».  HarlMir     at      Ashland,     Win. 

(A5) 

f>.  HarlM»r  at    Ontonagon,   Mich. 

(A6) 27WJ 

7.  Keweenaw    Watenvay,   Mh-li. 

(A7) 2787 


Paiws. 

2781 
2782 
2782 
27S5 
278r) 


S.  HarlH>r  of  Itefuge,  Marquette 
Bay.  Mich.   <A8) 

i>.  Harbor  at  Afaninette,  Mich. 
(A9I 

10.  HartMtr  of  Kefiige  at  Grand 

Marais,  Mich.  (AlO) 

11.  Warroad  Harhor  and  War- 

nmd  Hiver,  Mlun.  (Bl)__- 

12.  ZipiM*!    Bay,    Lake    of    the 

W(hkK   Minn.    (B2) 

18.  Bauilette  Hartwir  and  Itlver, 
.Minn.    (BH)  ._    


Page. 

2788 
27K5* 
2789 
279() 
2791 
2791 


fOR    nfX  RII*TlON    Of     i.\IPiUIVKMK.MS    l-\     THIS    IIISTKH  T.    SKK     I»A<JKS     iaj»!»     TO     1444. 


(;UANn  MAUAIS.  MAlM^rKTIK.  MABQIHTTK  BAY,  ANP  <»NT<»NA(JON 
HARBOUS,  ANI>  KKWKKNAW  WATKRWAY,  MK^H. :  ASHLAND  AND 
PORT  WL\<J  HARBORS.  WFS. :  DrU'TH-Sri'KRIOR  HARBOR,  MLVN. 
AND  WIS.:  Atl.VTK  BAY  AND  <;RAND  MAILVIS  HARBORS.  MfNN. 
(GR()rP  A.) 

1..  HARB(»R  AT  <5RAND  MARAIS,  MLNN.      (Al.> 
UPEIiATI(»NS  DI'KINt;  THK  FlSiAL  YKAH. 

The  work  done  at  this  harlmr  (hiring  the  fist-al  year  consisted  of 
minor  repairs  to  the  west  hreakwater  and  e.xtensive  repairs  to  the 
east  breakwater.  AVork  on  the  west  bi*eak water  consisted  of  respik- 
iiig  some  deck  planking.  The  repairs  made  to  the  east  breakwater 
consisted  of  tearing  down  the  superstructure  alM)ve  the  water  sur- 
face of  the  ea.sterly  108  linear  feet  of  the  breakwater  and  rebuilding 
it  with  new  Washington  fir  tinil>er.  Timlier  was  on  hand  for  repair- 
ing al>out  2(X)  feet  of  this  breakwater,  but  due  to  lack  of  funds  for  the 
labor  it  was  necessary  to  discontinue  work  at  the  point  mentioned. 
The  work  was  done  in  Septeml)er-()ctol)er.  1919,  by  (lovernment 
plant,  hired  labor,  and  purchase  of  material,  and  was  all  for  main- 
tenance. The  cost  of  the  work,  including  overhead,  was  $5^.508.70, 
of  which  $1,701.38  was  for  materials  and  $1,802.82  for  lalnir  and 
operation  of  plant.    There  is  <m  hand  materials  valued  at  $1,641.85. 

CONTRACTS  IN  FORCK. 

None. 

2781 
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APrROPRlATIONS. 


Mar. 
Junt' 
.Mar. 
Auk. 
July 
Au^. 
Auk. 

July 
Auir. 


14. 


1.S7I) .SIO.OOO 

1880 10,000 


n. 

IS), 
IS. 


1S81_ 
1S8L> 
1884. 
1S8<) 

1888 


20.000 
20.  000 
.  10.  (K)0 
10,000 
15.  (KK) 


1890 22,850  ! 

1892      . 10,000  I 

1804 3,000  I 


JuiK'  :?.   lSiM'._.   .     :f3,00O 

Mm:  :\.  18m) 30.  00<> 

Juup   Vi,  1JH)2 2,001> 

Mar.  3,  IWJo 2,00a 

Mar.   2,   VMTt   5,000 

June  2.\  1910 2,00C> 

July   27.    1910 0,000 

Total 180,  35<> 


2.  ILVUHOH  AT  AGATE  BAY,  MINX.     {A2.) 
t)PERATI()X8  1>UIUN(J  THE  FhSCAIi  YEAK. 

No  work  was  done  during  the  fisnil  year.    Tlie  expenditure  wa.s  for 
adniinistration  and  contingencies. 

CONTRACTS  IN  FORCE. 

^    None. 


APPROPRIATIONK. 


Auk.  •"»,  1880 $22,r)00.00 

Auk.  11,  1888 15,000.00 

Sept.  19,  1890 25.000.00 

Julv  la,  1892 _  30,000.00 

Auk.  18.  1894  30.000.00 

June  3,  189<>___    50,000.00 

Mar.  3,  1899.  _    _  71,708.00 

June  13,  1902 2,000.00 

Mar.  3,  1905 2,  000.  00 

Mar.    3.     1905     (allotment 

Mar.   21,   1916) .lOO.  00 

Itoceipts  from  siiles.  etc.,  Jp4,078.09. 


Mar.  2,  1907 .<4,000.  0<> 

June  25,  1910 2,000.  (H> 

Feb.  27,  1911 2,000.0(1 

Oct.  2,  1914 .5,000.  0<> 

Mar.    4,    1915     (allotment 

June  19,  1917) 1,000,00 

Auk.     S,     1917     (allotim^nt 

Sept.  25,  1917) 0,0<X).(K> 


Total 


2(>8,  70S,  (KK 


.{.   HAUnOH  AT  DlLCTn.  MINN.,  AM)  SIPKUIOU,  WIS.      (A3.) 


OPER.ATIONS  l)rRlN(;  THE  FISCAL  YEAR. 

.^>/^  ivor/,', — Dredging  under  contract  with  the  Uuluth- Superior 
Dredging  Co.,  of  Duhitli,  for  enhirging  Superior  Harbor  IJasin. 
Two  dipper  (h'edges  and  one  hydraulic  dredge  removed  a  total  of 
1,S3(),SS9  cubic  yards  from  an  area  of  102.8  acres,  leaving  a  con- 
trolling depth  of  20  feet.  The  area  improved  is  adjacent  to  the  origi- 
nal harbor  basin  and  with  it  and  the  part  of  Superior  Front  Chan- 
nel, now  a  part  of  the  basin,  has  a  total  area  of  246.4  acres  available 
for  use.  The  work  will  be  continued.  The  present  contract  and  avail- 
abU»  funds  will  (complete  69.1)  ])er  cent  of  the  project  area.  Further 
funds  will  be  needed  to  complete  the  project.    The  cost  of  the  work 
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iluriii^  the  fiscal  vear,  iiuhuling  adniinistration  an<l  contingencies. 
w»us  $2Sh  J<,)1.76.    The  contract  price  was  14.4  cents  per  cubic  yard. 

Bids  foi-  dre<lgin^  to  i-emove  the  shoal  iK)int  in  the  southerly  end 
of  East  fiate  Basin  were  rejectee!  and  the  work  was  done  by  Ignited 
States  plant.  A  total  of  177,28*^  culuc  yards  was  dred«red  from  an 
area  of  t).7  acres,  leavin«r  a  controlling  depth  of  20  feet  at  a  cost,  in- 
<luding  administration  and  contin^ncies,  of  $23,732.50,  or  13.39 
vents  |)er  cubic  yanl.  The  work  is  91  per  cent  completed  and  will  l)e 
"Continued. 

Mahtttnance  irork\ — A  total  of  31(5  tons  of  riprap  was  place<l  along 
200  linear  feet  of  Su|>erior  PLntry  concrete  revetment  at  a  cost  of 
:?472.50,  also  237  tons  of  riprap  was  placed  in  Duluth  Canal  at  a  cost 
<A  $2(><^05,  to  stop  the  st*our  where  a  depth  of  50  feet  below  low- water 
tiatum  existed,  or  28  feet  l>elow  the  Iwttom  of  the  cribs.  More  riprap 
is  needed  to  insure  against  further  scouring. 

Seventy-five  linear  feet  of  the  south  rubble  mound  breakwater  at 
Sui^erior  Entry,  damaged  by  storm  or  ice  in  1919,  was  repaired  by 
placing  186  tons  of  new  stone  and  replacing  some  of  the  di.slodged 
atones  at  a  cost  of  $397.00. 

Sand  was  removed  from  back  of  4(57  linear  feet  of  the  south  con- 
<-rete  revetment  at  Supc»rior  Entry  to  a  depth  of  12  feet  below  low- 
water  datum  to  reduce  the  back  pressure.  A  total  of  2,576  cubic 
vards  was  removeil  by  (iovernnu»nt  plant  at  a  cost  of  $958.54,  and 
if,7(H)  cubic  yards  by  private  parties  under  |)ermit  without  cost  to  the 
I'nited  States. 

The  su})ei'stnu'turc  al)ove  water  of  *i89  linear  feet  of  mooring  pier 
Sit  the  I'nited  States  ves.sel  yard  was  renewed  at  a  cost  of  $4,746.15. 

Di't'ihjhuf  for  mtuntenauce. — With  Tnited  States  plant  and  hired 
bibor,  shoals  have  In^en  removed  in  Sui)eror  IIarlM)r  basin  in  the 
vicinity  of  the  mouth  of  the  Xenuidji  River  to  the  amount  of  19,1K);^ 
<iibic  yards,  covering  an  area  of  5.(5  acres  at  a  cost  of  $i^,839.11.  or 
19.3  cents  i)er  cubic  yard,  including  administrati<m  and  contin- 
sjencies.  The  maintenancv  dre^lging  has  l)een  of  a  character  that  in- 
volves more  cost  than  onlinary  new  work  on  acciumt  of  the  shallow 
^liggiiiir  rwpiireil. 

Doi-hs^  (jronmh^  and  huihlhujs. — Minor  repairs  were  made  to  build- 
ings, fences,  and  wharf  at  vessel  yard,  part  maintenance,  including 
M'atchman's  servi<*es  and  maintenance  of  office  buihling,  all  at  a  total 
<'ost  of  $:5,420.77. 

Irv  Hurn'jf. — The  usual  survey  on  ice  for  determining  depth  was 
made  during  the  months  of  DecemWr,  January,  and  February.  A 
total  of  27,4H2  .soundings  were  taken  at  a  cost  of  $1,726.16.'  The 
area  coveretl  by  this  survey  was  (U'J  acres.  Average  thickness  of  the 
ice,  21  inches. 

Harbor  patrol—  \  harlwir  patrol  has  been  nuiintained  through 
-a  harbor  insinntor,  i)rovided  witii  a  special  tug,  to  accom[)lish  the 
^enforcement  of  harbor  rules  and  regulations  and  to  a;ssist  in  survey 
work  in  the  harbor  an<l  do  such  other  work  as  may  be  necessary,  at 
51  cost  of  $4,155.97,  exclusive  of  amount  reimbursed  for  services  in 
connection  with  driving  l)eacons  for  Lighthouse  Department. 

Operation  and  watntenance  of  footh\(f  plant, — This  c(msiste<l  of 
ihe  care  and  rei)air  work  on  two  steel  steam  tugs,  the  Ef<Mat/onj^  and 
the  t'rrn,  (\  />.  Srarti,  the  steel  dredge  CoJ.  I>,  ]>.  (iaUlard  an<l  two 
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steel  dump  scows  Xos.  11  and  i^,  gasoline  tug  NeniadjL  floating  der- 
rick No.  7,  floating  pile  driver  No.  10^  and  scow  boat  No.  i,  at  a  cost 
of  $8,361.63,  exclusive  of  amounts  reimbursed  for  use  of  plant  driving 
beacons  for  Lighthouse  Department. 

Transactions  involving  expenditures  which  have  l>een  or  are  to  l>e 
reimbursed: 

For  rnlteU  States  Buroaii  of  LljfhtlHUises:  l)riviii>(  I>encon»«  In  Duluth- 
SiH)erior  Harbor,  materials,  labor,  and  use  of  floating  plant $1,  54f>.  I'X 

For  Pulpwood  Co.  of  Appleton,  Wis. :  Tse  of  l*.  S.  steamer  Gen.  C.  B. 

Srarn  juu!  orew  in  ionuinju  b»sr  raft  on  l^ake  Sui»erior ."»lo.  IK> 

t'OXTUAC'TS  IX  I-'ORCK. 

<\>ntractor:  Dulutb-Snperfor  I>re<lj;lnK  Co.,  DuUitb,  Minn. 

Amount  and  rlniracter  of  work:  ^^KMMK),  tlredginK:  Superior  HariMir  ijasin. 

Price:  14.4  rents  per  eul)ie  yard. 

Dnre^of  approval :  .Tuiy  0,  3919. 

Date  of  V)e;i:inidn;r  work:  July  24.  1919. 

Expiration  of  contract:  May  24,  1922. 

Tercenta^ie  of  completion,  June  :J0,  1920,  .SS.2. 


APPmU'KTATIONS. 

Previous  projects: 

Harbor  at  Duluth,  Minn,   (see  p.  444,  H.  Doc.  No.  1491,  («d 

Cong.,  3d  sess.) .$S.V2,  21^.  20 

HarlMjr  at  Sui)erior  Bay  an<l  St.  Lonis  Hay.  Wis.  (see  p.  rWiO, 

H.  Doc.  No.  1491,  («d  (\>njr.,  :U\  sess.) (594.  89.">.  .SO 


Total,  previous  iirojei-ts 1,547,195.00 

BxistiuK  project : 

Harbor  at  Dulutb,  Minn.,  and  Sui)erior,  Wis. — 

June  8,  1896 .K),  000.  00 

June  4.  1897  (sundry  civil  act) 437,500.00 

July  1,  1898  (.sundry  civil  act) 770,138.00 

Mar.  3,  1899  (snndry  civil  act) 300,000.00 

.lune  6,  19(K)  (sundry  civil  act) 793,187.50 

Mar.  3,  1901  (sundry  civil  act) 320, 000.  OC^ 

June  28,  1902  (sumlry  civil  act) 459,727.50 

June  13.  lf)02 200,000.00 

Mar.  3,  1905 270,  (KX).  00 

June  30,  190(>  (sundry  civil  act) 1(X),000.00 

Mar.  2,  1907 725,000.00 

Mar.  4,  1907  (sundry  civil  act) 200,000.00 

Mar.  3,  1909 470,000.00 

.June  25.  1910 500,000,00 

July  25,  1912 150,000.00 

Mar.  4,  1913 375,280.00 

July  27,  191G 223.000.00 

.June  12,  1917  (sundry  civil  act) 180,000.00 

Aug.  8,  1917  (allotment  Sept.  25,  1917) 4.5,(KX).0O 

Mar.  2,  1919 33,000.00 

Mar.  2,  1919  (allotment  Mar.  22,  1919) 50,000.00 

June  5,  1920  (allotment  June  8,  1920) 3C,000.(K> 


Total (^,(587,833,00 


Grand  total  for  Dulutb-Superior  Harbor 8,235,028.00 

Receipts  from  sales,  etc..  ^67,140.85. 
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4.  HARHOK  AT  PORT  WIN(}.  WIS.      (A4.) 

I 

OPERATIONS  DURING  THE   FISCAL  YEAR. 

Dredging  to  remove  shoals  in  the  entrance  channel  was  done  in 
August,  1919.  A  total  of  8,867  cubic  yards  was  removed  from  the 
lake  appi-oach  and  the  channel  l)etween  the  piei*s.  This  provided  a 
channel  120  feet  wide  in  the  lake  approach,  80  feet  wide  between  the 
piei-s  and  to  the  inner  limit  of  (iovernment  improvement,  which  is 
200  feet  south  of  the  south  end  of  the  east  pier.  The  controlling 
depth  in  this  channel  is  15  feet  referred  to  low- water  datum.  The 
cost  of  the  dredging  was  $1,533.95,  or  17.3  cents  per  cubic  yard.  The 
piers  were  repaired  bv  placing  220  tons  of  large  stone  in  the  east  and 
west  piers,  where  settlement  of  the  slab  and  stone  filling  had  occurred. 
This  filled  80  linear  feet  of  the  east  pier  and  20  linear  feet  of  the 
west  pier  near  the  outer  end  where  most  in  need  of  filling.  More 
stone  filling  is  needed  in  the  outer  2(X)  feet  of  each  pier,  but  they  are 
in  no  immediate  danger  in  their  present  condition.  More  stone  will 
be  provided  as  soon  as  Government  plant  can  be  spared  from  mor©^ 
urgent  work.  The  cost  of  pier  repairs  was  $185.96,  or  84^  cents  per 
ton.  All  the  work  was'  done  by  (iovernment  plant,  hired  labor,  and 
purchase  of  materials,  and  was  for  maintenance. 

CONTRACTS   IN    FORCE. 

None. 


APPROPRIATIONS. 


June  13,  1902 $25,000 

Mar.  3,  1905 19,992 

Mar.  2,   1907 2,000 

Mar.  3,  1909 5,000 

.Tune  25,  1010 5,000 

Feb.  27,  1911 3,000 


July  25,  1912 $10,000 

Mar.  4,  1913 10,000 

Mar.  2,  1919  (allotted  Mar.  22, 

imO) 3, 000 

T(»trtl_,-     82.992 


o.  HAKBOH  AT  .VSHLANP,  WIS.      (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Repairs  were  made  to  the  breakwater  in  the  harbor  at  Ashland^ 
Wis.  These  repaii-s  consisted  of  delivering  in  place  969  tons  of 
granite  covering  stone  obtained  from  the  north  shore  of  Lake  Su- 
perior. The  stone  was  placed  to  fill  gaps  where  the  sandstone  cover- 
ing had  disappeared  due  to  distintegration  and  wear  of  water.  As 
only  a  limited  amount  of  stone  could  be  provided  at  the  time  due  to 
the  more  urgent  demand  for  Government  plant  cm  other  work,  no 
attempt  was  made  to  complete  a  section  of  the  breakwater.  The  stone 
was  placed  at  such  points,  over  a  total  length  of  651  feet  of  breakwater 
as  would  maintain  the  structure  until  (xovernment  plant  is  available 
to  complete  the  work.  The  cost  of  the  work  was  $1,609.88  or  $1.66 
per  ton  of  stone  in  place. 
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A  survey  covering  the  improved  chnnnel  which  has  a  length  of 
6,434  feet  and  also  eSablishing  reference  points  adjacent  to  the  water 
front  for  locating  the  harbor  lines  was  made  in  February,  1920,  at 
a  cost  of  $703.67.  This  survey  showed  a  controlling  depth  of  20  feet 
in  the  improved  channel  witn  a  few  small  scattered  shoals  with  a 
depth  of  19  feet  or  more.  These  shoals  are  narrow,  the  bottom  soft 
with  deeper  water  on  either  side  and  are  not  an  obstruction  to  naviga- 
tion. The  work  was  all  done  hy  Government  plant,  hired  labor,  and 
purchase  of  material. 

OONTRACn'8  IX  FORCK. 

None. 


APPROPRIATIONS. 


Aug.  Ti,  1S«6 $22,500 

^m.  11.  1888 60,000 

Sept.  19,  1890 60,000 

July  13,  1892 45,000 

Aiiff.    18,   1894 25,000 

June  3,  180« ._  27,000 

Mar.  3,  1899 35,000 

June  13,  11M>2 40,000 

Mar.  .S,   19(ri       60,000 

Mar.  2.   1907 90,000 

Mar.  3,  1909 25,000 

Juno  2r>,  1910  . 30,000 


Feb.  27,  1911 $30,000 

July  25,  1912 20,000 

Mar.  4,   1913 40,000 

(K-t.  2,  1914*  (allotment  Oct.  7, 

1914) 10.000 

Mar.  4. 1915  (allotment  Apr.  2, 

191.1) 15,000 

Auk.  8,  1917 10,000 

July  18,  1918  (allotment  Auk. 

S,  191S) 6,000 

Total      --    6ri0,r>00 


0.  HAUKOU  AT  ONTONACJON,  MICH.     (A6.) 
OPERATIONS   DIKINO  TIIK   FISCAL  YKAK. 

Dredging  to  remove  shoals  was  dcme  in  July  and  August,  1919. 
A  total  of  34,774  cubic  yards  was  dredged,  at  a'  cost  of  $5,142.83,  or 
14.79  cents  per  cubic  yaVd.  This  work  provided  a  channel  140  feet 
wide,  17  feet  deep,  through  the  lake  approach:  100  feet  wide,  15  feet 
deep,  between  the  piers:  and  (K)  feet  wide,  15  feet  deep,  leading  to 
the  lumber  wharf  on  the  east  side  of  the  harlnir.  The  total  length 
of  channel  dredged  was  3,500  feet. 

Serious  shoaling  occurred  in  the  lake  approach  during  the  winter 
of  1919-20,  due  to  the  formation  of  an  ice  barrier  in  Sie  lake.  A 
survey  completed  May  12,  1920,  shows  a  least  depth  of  6.3  feet  on  a 
bar  across  the  lake  approach  to  the  harbor,  which  completely  closes 
it  in  rough  weather  to  all  l>oats  drawing  over  6  feet  of  water.  In 
calm  weather  it  is  possible  for  tugs  and  small  craft  to  enter  tlu 
harbor  drawing  12  feet  by  a  very  circuitous  route  to  the  west  of  the 
lake  approach.  There  is  a  controlling  depth  of  12  feet  inside  the 
harbor,  with  depths  generally  15  feet  or  more  in  the  improved 
channel.  No  funds  are  available  for  the  removal  of  the  shoal  in  the 
lake  approach. 

The  east  pier  was  damaged  by  storm  November  3-4,  1919.  About 
100  feet  of  the  superstructure  above  the  water  surface  was  torn  out 
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at  one  place,  and  the  deck  and  wall  timbers  taken  off  at  other  places, 
extending  over  a  length  of  1,1()0  feet  of  pier.  This  damage  was 
repaired  m  May-June,  1920,  by  the  use  of  larc^e  sandstone  blocks.  A 
superstructure  of  stone  was  built  for  a  length  of  125  feet  where  the 
timber  superstructure  had  been  destroyed,  and  at  other  points  stone 
was  placed  on  the  crib  filling  to  prevent  it  from  being  washed  out. 
The  sandstone  was  pbtainea  from  the  Apostle  Islands  and  put  in 
place  at  a  total  cost  of  $1,572.05  for  779  tons  used,  or  $2.02  per  ton 
in  place. 

As  much  work  was  done  as  the  available  funds  would  permit.  It 
is  expected  this  will  syiRce  to  prevent  further  serious  damage  until 
more  fuiids  are  available.  The  piers  are  in  a  bad  state  of  deteriora- 
tion and  liable  to  be  seriously  damaged  by  severe  storms. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project,  to  Include  Mar.  3,  1909  (see  p.  517,  H.  Doc.  No.  1491, 

63d  Cong.,  3d  sess.) $398,100 

Present  project : 

June  25,  1910 $25, 400 

Mar.  4,  1913 9,000 

Mar.  4, 1013  (allotment  May  7,  1914) 7. 175 

Mar.  4,  1913  (allotment  May  24,  1916) 10,000 

Oct.  2,  1914  (allotment  Oct.  7,  1914) 10.000 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 8.  000 

July  27.  1916 9,000 

Aug.  8,  1917  (allotment  Sept.  25,  1917) 9,000 

Mar.  2,  1919  (allotment  Mar.  22,  1919) 6,000 

93. 575 

Total 491,675 

Receipts  from  sales,  etc.,  $28. 


7.  KEWEENAW  WATERWAY,  MICH.     (A7.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

New  work  done  at  Keweenaw  Waterway  during  the  fiscal  year  con- 
sisted of  dredging  to  widen  Portage  River  Harbor  of  Refuge.  The 
work  was  begun  June  IG,  1020,  and  31,142  cubic  yards  were  dredged 
at  a  cost  of  $4,294.75,  or  13.7  cents  per  cubic  yard.  Work  will  be 
continued  until  the  available  funds  are  exhausted. 

After  attempts  to  purchase  necessary  land  for  Princess  Point 
Cut-off  Channel  at  a  reasonable  price  had  failed,  steps  were  taken 
to  acquire  it  by  condemnation. 

Maintenance  work  was  done  as  follows:  A  length  of  1,037  feet  at 
the  northerly  end  of  the  mooring  pier  on  the  east  side  of  Lily  Pond 
was  repaired  by  tearing  down  the  decayed  superstructure  and  re- 
newing it  above  the  water  surface  at  a  cost  of  $5,013.29.  A  portion 
of  the  decking  for  a  length  of  550  feet  at  the  shore  end  of  the 
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breakwater  at  the  lower  entrance  was  renewed  at  a  cost  of  $628.67. 
Repairs  were  made  to  the  breakwaters  at  the  upper  entrance  at  a 
cost  of  $3,242.70.  These  repairs  consisted  of  placing  230  tons  of 
large  stone  on  the  east  breakwater  to  repair  damage  done  by  storms 
of  November,  1919,  and  of  preparing  the  crib  substructure  of  the  pier- 
head to  west  breakwater  for  a  new  concrete  superstructure.  Re- 
pairs were  also  made  to  floating  plant  and  watchmen's  houses  at  a 
cost  of  $8,027.92,  including  overhead. 

All  the  work  was  performed  by  Government  plant,  hired  labor, 
and  purchase  of  material.  Proposals  were  received  for  furnishing 
stone  and  repairing  the  breakwaters  at  the  ui>per  entrance,  but  were 
rejected  as  being  excessively  high. 

Patrol  of  the  waterway  was  maintained,  deadheads  removed  from 
the  channels,  and  the  mooring  of  vessels  at  the  harbors  of  refuge 
supervised. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


IMFKOVINO  WATERWAY  FROM  KEWEENAW  BAY  TO  LAKE  SUPERIOR,  MICH. 


Aug.  5.  1886 $10,000 

Sept.  19,  1890 370, 000 

July  13,  1892 50,000 

Aug.  18,  1894 130,000 

June  3,  1896 60,000 

June  4,  1897 350, 000 

July  1,  1898 450, 000 

June  6,  1900 110,000 

Mar.  3,  1901 145,000 

June  28,  1902 10,000 

Mar.  3. 1905 45, 000 

June  25,  1910 35,000 

Oct.  2,  1914 75.000 

Mar.  4,  1915  (allotment  Apr. 

1,   1915) 50,000 

Becelpts  from  sales,  etc.,  $495.32. 


Mar.  4, 1915  (allotment  Apr. 

8,    1916) $25,000 

Aug.  8, 1917  (allotment  Sept. 

25,    1917) 105,000 

July    18,    1918     (allotment 

Aug.  8,  1918) 15.000 

Mar.  2, 1919 188,  OOO 

June    5,     1920     (allotment 

June  8,  1920) 15,000 

Total    of    appropria- 
tions   2, 178.  OOO 


8.  HAUBOU  OF  IlEFUGE,  MARQUETTE  BAY,  MICH.     (A8.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Minor  repairs  were  made  to  32  linear  feet  of  tlie  outer  end  of  the 
breakwater.  These  repairs  consisted  of  renewing  upper  wall  tim- 
bers and  decking  where  damage  by  fire  originating  from  a  spark 
from  a  passing  tug  or  other  vessel.  The  cost  of  the  work  was  $289.46^ 
or  $9.05  per  linear  foot  of  breakwater  repaired. 

CONTRACTS  IN  FORCE. 

None. 
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APPBOPRIATIONB. 


June  3.  1896 |20, 000 

Mar.  3.  1899 30.000 

June  13,  1902 7.500 

Mar.  8, 1905 1. 000 

June  25.  1910 - 2,000 


Feb.  27,  1911- 
Mar.  4.  1913- 


$2,000 
5,000 


Total 67. 500 


9.  HARBOK  AT  MARQUE3TTE,  MICH.      (A9).  ; 

OPERATIONS   DURING   THE   FISCAL   YEAR. 

No  new  work  was  done. 

No  further  damage  has  been  done  to  the  rubble  mound  portion  of 
the  breakwater  since  repairs  were  made  in  1918. 

Minor  repairs  were  made  to  the  superstructure  of  the  outer  end  of 
the  old  timber  crib  breakwater.  The  timber  had  become  decayed 
and  some  of  it  dislodged  by  storms.  New  tie,  deck,  and  top  wall  tim- 
bers were  put  in  place  over  a  length  of  65  feet  of  the  harbor  side  of 
the  breakwater,  at  a  cost  of  $553.07,  or  $8.51  per  linear  foot  of  break- 
water. Only  such  repairs  were  made  as  will  prevent  serious  damage 
until  this  portion  of  the  breakwater  can  be  covered  with  stone.  The 
work  was  done  by  Government  plant,  hired  labor,  and  purchase  of 
material,  and  was  all  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  2.  ISCr. 1      $85. 000 


26,730 

25.000 

60.000 

50.000 

15,000 

15,000 

15,000 

2,000 

2.000 

1,500 

1.000 

16.000 

5,000 

10,000 

25.000 

Receipts  from  sales,  etc.,  $1,933.89. 


Apr.  10.  1869- 
July  11,  1870_ 
Mar.  3,  1871.. 
June  10, 1872— 

Mar.  3, 1873 

June  23.  1874_ 
Mar.  3,  1875— 
Aug.  14,  1876— 
June  18, 1878— 
Mar.  3.  1879— 
June  14,  1880- 

Ang.  2.  1882 

July  5,  1884 

Aug.  5.  1886 

Aug.  11, 1888— 


Sept.  19, 1890 $40, 000 

July  13,  1892 80. 000 

Aug.  18,  1894 30, 000 

Jane  3. 1896 29, 000 

Mar.  3,  1899 25, 000 

June  13.  1902 18, 500 

Mar.  3. 1903 80, 000 

Mar.  3, 1905 3, 000 

Mar.  2,  1907 30, 000 

June  25,  1910 100,000 

Feb.  27,  1911 88, 000 

Aug.  1,  1914 211, 000 

Mar.  3,  1915 100, 000 


Total 1, 188, 730 


10.  HARIUm  OF  UKFUGE  AT  GRAND  MAUAIS,  MK^H.     (AlO.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  done  was  all  for  maintenance,  and  consisted  of  dredging 
to  remove  shoals  which  was  done  by  (xovernment  plant,  hired  labor, 
and  purchase  of  material. 

A  total  of  15,907  cubic  yards  was  dredged  during  the  fiscal  year 
at  a  cost  of  $2,228.28.    The  work  was  begun  in  June,  1919,  as  reported 
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in  the  Annual  Report  for  that  year.  The  total  dredged  during  the 
season  was  47^10  cubic  yards  at  a  cost  of  $7,240.46,  or  15.1  cents  per 
cubic  yard.  The  work  covered  a  length  of  700  feet  in  the  lake  ap- 
proach to  the  harbor.  It  provided  a  channel  350  feet  wide,  with  a 
controlling  depth  of  20  feet  in  the  lake  approach.  The  controlling 
depth  between  the  piers  was  18  feet.  Soundings  taken  July  2-8, 1920, 
show  further  shoaling.  The  bar,  formed  across  the  lake  approach, 
now  has  a  controlling  depth  of  15  feet.  This  it  is  proposed  to  re- 
move by  dredging  in  August,  1920. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


June  14,  1880 

Mar.  3,  1881 

AuR.  2,  1882 

•Tulv  '),  1884 

Alii.  5,  1880 

Auff.  11.  1888 

Sept.  19,  1890 

July  13,  1892 

Auj-.  18,  1894 

June  3,  189C 

Mar.  3,  1899 

June    6.    1900     (allotment 

Auff.  23.  1900) 

June  13,  1902 

June    13,    1902    (allotment 

June,   1904) 


$10, 000. 00 
20,  000.  00 
40, 000. 00 
35, 000. 00 
26.250.00 
50.  000. 00 
50,000.00 
30, 090. 00 
20, 000.  00 
24, 000. 00 
25,000.00 

348. 32 
70, 000. 00 

5,000.00 


Mar.  3,  1905 

Mar.  2,  1907 

.lune  25,  1910 

Feb.  27,  1911 

Mar.  4,  1913 

Mar.    4,    1915     (allotment 

Apr.  2.  1915) 

July  27,  191C 

Mar.    4,    1913     (ailotm-ent 

July  12,  1917) 

Auff.  8,  1917 

June    5,    1920     (allotment 

June  8,  1920) 


$50, 000. 00 
30,  000. 00 
40,000.00 
10,000.00 
20, 000. 00 

10, 000.  00 
10, 000.  00 

10,  000.  00 
10, 000.  00 

8,000.00 


Total    603,  598. 32 


Receipts  from  sales,  etc.,  $137.32. 


WARROAD   HARBOR   AND   RIVER,    BAUDETTE   HARBOR   AND   RIVER, 
ZIPPEL  BAY,  AND  LAKE  OF  THE  WOODS,  MINN.     (GROUP  B.) 

11.  WARROAD  HARBOR  AND  W^ARROAD  RIVER,   MINN.      (Bl.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  dredging  was  done  during  the  year  on  account  of  lack  of  funds. 
Repairs  and  additions  were  made  to  the  dredge  Warrarid  and  launch 
Bull  Calf^  to  fit  them  for  work.  The  work  was  done  by  hired  labor 
with  Government  plant.  The  dredge  was  used  on  the  improvement  of 
Baudette  Harbor  and  River,  Minn.  After  its  return  from  that  work, 
on  July  24,  1919,  the  plant  was  cared  for  in  ordinary  at  Warroad. 
The  improvement  of  this  harbor  was  transferred  from  the  St.  Paul, 
Minn.,  district  on  July  31,  1919. 

The  expenditures  during  the  year  were  for  maintenance,  as  follows : 

Floating  plant  repairs,  renewals,  additions,  and  supplies $656.62 

Walchinf?  while  out  of  commission 845.00 

Administration 125.20 

Total 1,  626. 82 


CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 


Mar.  3,  1899 $3,000 

June  13,  1902 45. 000 

Mar.  3,  1905 35,000 

Mar.  2,  1907    (allotment  of 

Jan.  12.  1909) 4,000 

Mar.    3,    1909    (allotment    of 

Apr.  17,  1909) 4, 000 

June  25,  1910 7, 700 

July  25,  1912 13,200 

Mar.  4,  1913 2,  000 

Receipts  from  sales,  etc.,  $2,523.10. 


Oct.    2,    1914    (allotment    of 

Oct.  7,  1914) $2,000 

Mar.    4,    1915    (allotment    of 

Apr.  2,  1915) 2,000 

July  27,  1916 2,000 

Aug.  8,  1917 2.(KK) 

July  18,  1918 3, 800 

Mar.  2,  1919 2, 000 

Total   127,700 


12.  ZIPPEL  BAY,  LAKE  OF  THE  WOODS,  MINN.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  on  account  of  lack  of  funds.  The  expenditures 
were  $1,434.93  for  liabilities  for  maintenance,  incurred  during  the 
preceding  fiscal  year,  as  follows : 

Operation  of  U.  S.  (lredj,'e  Warroad $1,396.02 

Administration  and  contingencies 38.91 

Total 1, 434. 93 

The  improvement  was  transferred  from  the  St.  Paul,  Minn.,  district 
on  July  31, 1919. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Feb.  27,  1911 $27,  781 

Mar.  4,  1913 1,000 

Oct.  2,  1014  (allotment  of  Oct. 

7,    1914) 1,000 

Mar.    4,    1915    (allotment    of 

Apr.  2,  1915) 1.000 


July  27,  1910 1,000 

Auff.  8,  1917 1,  000 

July  18,  1918 2,000 

Mar.  2,  1919 1, 000 

Total 35,  781 


13.  BAUDETTE  HAUBOU  AND  RIVER,  MINX.     (B3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  was  continued  to  July  22,  the  material  being  loaded  into 
dump  scows  and  deposited  in  deep  water  in  Eainy  River.  A  total  of 
6,621  cubic  yards  of  mud,  sand,  and  clay  was  excavated  along  a  chan- 
nel length  of  950  feet  to  an  average  depth  of  4.5  feet  and  average 
width  of  75  feet,  at  a  cost  of  48  cents  per  cubic  yard.  The  work  was 
done  by  hired  labor  with  Government  plant,  the  dredge  Warroad 
with  auxiliary  bucket  equipment  being  used.  The  dredge  was  re- 
turned to  Warroad,  Minn.,  on  July  24.  The  improvement  was  trans- 
ferred from  the  St.  Paul,  Minn.,  district,  on  July  31,  1919. 
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The  expenditures  during  the  year  were  for  new  work,  as  follows : 

Operation  of  U.  S.  dredge  Warroad  (dredging) $3,112. 1« 

Administration  and  contingencies 426. 38 

Total 3, 537. 54 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
Mar.  2,  1919 $5, 000 
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REPORT  OF  LIEUT.  COL,  EDWARD  H.  fiCHVLZ,  CORPS  OF  ENOINEKRH, 


IMPBOVEMEIfTS. 

(The  letters  and  figures  lo  parcntbcsen  indicate  the  group,  and  the  numerical  order  In  the 
Sronp,  to  which  the  roapectlve  Improvementa  belong  for  purposes  of  appropriation.] 


Page. 

1.  Manistlque    Harbor,     Micb. 

(Al) 2793 

2.  Menominee  Harbor  and  River, 

Mich,  and  Wis.  (A2) 2794 

8.  Oconto  Harbor.  Wis.   (A3)-    2795 

4.  Green    Bay    Harbor,    Wis. 

(A4) 2795 

5.  Pox  River,  Wis.     (A5) 2796 

6.  Sturgeon     Bay     and     Lake 

Michigan  Ship  Canal,  Wis. 
(A6) 2797 

7.  Algoma  Harbor,  Wis.  (A7)_    2798 

8.  Kewaunee      Harbor,      Wis. 

(A8) 2799 

9.  Two    Rivers    Harbor,    Wis. 

(A9) 2799 

10.  Manitowoc      Harbor,      Wis. 

( AlO) 2800 

11.  Sheboygan     Harbor,     Wis. 

(All) 2801 

12.  Port    Washington     Harbor, 

Wis.    (A12) 2801 

13.  Milwaukee     Harbor.     Wis., 

including  harbor  of  refuge 
(A13) 2802 

14.  Racine  Harbor,  Wis.  (A14)_    2803 

15.  Kenosha       Harbor,       Wis. 

(A15) 2805 

16.  Waukegan      Harbor,        111. 

(A16) 2805 

17.  Operating  and  care  of  locks 

and  dams  on  Fox  River, 

Wis 2806 


Page. 

18.  St.    Joseph    Harbor,    Mich. 

(Bl) 2808 

19.  StJoseph  River.  Mich.  (B2)_    2810 

20.  South  Haven  Harbor,  Mich. 

(B3) 2810 

21.  Saugatuck  Harbor  and  Kala- 

mazoo River,  Mich.  (B4)-    2811 

22.  Holland  Harbor.  Mich. (B5) -    2811 

23.  Grand  Haven  Harbor,  Mich. 

(B6) 2812 

24.  Grand  River,  Mich.  (B7) 2814 

25.  Muskegon     Harbor,     Mich. 

(B8) 2814 

26.  White  Lake  Harbor,   Mich. 

(B9) 2816 

27.  Ludington     Harbor,     Mich. 

(BIO) 2816 

28.  Manistee      Harbor,      Mich. 

(BID 2817 

29.  Portage    Lake    Harbor    of 

Refuge,  Mich.    (B12) 2818 

30.  Arcadia       Harbor,       Mich. 

(B13) 2819 

31.  Frankfort     Harbor,     Mich, 

(B14) 2819 

32.  Charlevoix     Harbor,     Mich. 

(B15) 2820 

33.  Petoskey      Harbor,      Mich. 

(B16) 2821 

34.  Pentwater     Harbor,     Mich. 

(B17) 2821 


FOB    DESCBIPTION    OF    IMPROVEMENTS    IX    THIS    DISTRICT,    8KK    PACES    1444    TO    1551. 


MANISTIQUB  HARBOR.  MICH.;  MENOMINEE.  OCONTO,  GREEN  BAT, 
ALGOMA,  KEWAUNEE,  TWO  RIVERS.  MANITOWOC,  SHEBOYGAN, 
PORT  WASHINGTON,  MILWAUKEE,  RACINE,  AND  KENOSHA  HAR- 
BOR, WIS. ;  WAUKEGAN  HARBOR,  ILL. ;  STURGEON  BAY  AND  LAKE 
MICHIGAN  SHIP  CANAL,  AND  FOX  RIVER,  WIS.     (GROUP  A.) 

1.  MANISTIQUE  HARBOR,  MICH.     (Al.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Operations  consisted  in  construction  and  repairs  of  Government 
plant  and  general  superintendence  and  care  of  the  harbor,  at  an 
expenditure  of  $1,331.95,  of  which  $894  was  for  construction  of  plant, 
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$146.22  was  for  repairs  of  plant,  and  $291.73  was  for  soundings  and 

feneral  supervision  and  other  contingencies.    All  work  was  done 
y  hire  of  labor  and  purchase  of  materials. 

CONTRACTS  IN  FORCE.   * 

None. 


APPROPRIATIONS. 

Previous  project  (see  II.  Doc.  No.  1491,  63d  Cong.,  3(1  sess.,  p.  482) _-    $6, 000. 00 

Existing  project: 

Mar.  3,  1905 $25,000.00 

Mar.  2,  1907 25,000.00 

June  25,  1910 150,000.00 

Feb.  27,  1911 138,462.00 

Mar.  3,  1915  (allotted  Feb.  16,  1916) 2,028.50 

July  27,  1916 14,000.00 

July  18, 1918  (allotted  Aug.  2,  1918) 6, 000. 00 

360, 490. 50 

Total  of  appropriations  and  allotments 366,490.50 

Transferred  under  authority  of  act  of  Mar.  4;  1915 25, 000. 00 

Net  appropriations  and  allotments 341,490.50 

Receipts  from  sales,  etc.,  $305.60. 


2.  MENOMINEE  HARBOU  AND  RIVER,  MICH.  AND  WIS.     (A2.) 
OPERATIONS  DURING  THE  TISCAL  TEAR. 

Dredging  for  restoration  of  project  depth  was  begun  April  28  and 
suspended  May  11,  1920.  The  work  was  done  by  use  of  the  Govern- 
ment dredge  Kewaunee,  The  amount  dredged  was  12,127  cubic 
yards,  at  an  expenditure  of  $2,144.06.  Repairs  were  made  to  Gov- 
ernment plant  at  an  expenditure  of  $460.79.  An  expenditure  of 
$1,403.59  was  made  for  construction  of  new  scows,  ana  $870.54  for 
soundings,  supervision,  and  other  incidental  expenses.  An  expendi- 
ture of  $108.42  was  made  for  other  district,  which  amount  will  be 
reimbursed. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63cl  Cong.,  3d  sess..  p.  484) $349. 070 

Existing  project : 

June  13,  1902 $50,  350 

Mar.  2,  1907 5, 000 

Mar.  3,  1900  (allotted  Mar.  27,  1900) 4.000 

June  25,  1910 10, 000 

July  25,  1912 9, 000 

Mar.  4.  1913 24, 000 

Mar.  4,  1915  (allotted  Apr.  1, 1915) 7,  500 

July  27, 1916 20, 400 

June  5,  1920  (allotted  June  15,  1920) 20, 000 

150,250 

Total  appropriations  and  allotments 499,320 

Receipts  from  sales,  etc..  $4,034.82. 
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3.  OCONTO  HARBOR,  WIS.     (A3.) 
OPERATIONS  DURING  FISCAL  TEAR. 

The  operations  have  been  confined  to  general  superintendence  and 
care  of  the  harbor. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  512)-  $96,000.00 
Existing  project,  June  25,  1910 ^ 75,000.00 

Total  of  appropriations  and  allotments 171, 000. 00 

Returned  to  surplus  fund  of  Treasury $3,  269,  35 

Transferred  under  authority  of  act  of  Mar.  4, 1915 23, 000. 00 

26.269.35 

Net  appropriations  and  allotments 144,730.(55 


4.  GREEN  BAY  HARBOR,  \VIS.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAIt, 

Dredging  for  restoration  of  project  depth  in  the  inner  channel  was 
in  progress  at  the  beginning  of  the  fiscal  year,  and  was  completed 
October  22,  1919.  The  work  was  done  by  the  Government  dipper 
dredge  Aypleton,  The  total  amount  dredged  was  46,468  cubic'yards, 
of  which  35,327  cubic  yards  was  dredged  during  the  fiscal  year,  at 
an  expenditure  of  $9,813.29. 

An  attempt  was  made  in  August,  1919,  to  dredge  the  outer  channel 
with  the  Government  seagoing  hopper  dredge  Meade,  but  it  was 
found  that  the  dredge  as  then  equipped  could  not  handle  the  mate- 
rial economically  and  work  was  suspended.  Approximately  2,500 
cubic  yards  was  pumped  into  the  bins  at  an  expenditure  of  $1,317.04. 

Repairs  were  made  to  Government  plant  at  an  expenditure  of 
$1,016.45.  An  expenditure  of  $5,405.83  was  made  for  new  plant  con- 
struction. 

Other  expenditures  were  for  soundings  taken  in  the  outer  chan- 
nel, $739.46,  and  other  incidental  expenses  and  contingencies,  $2,- 
282.38.    The  total  expenditures  during  the  fiscal  year  were  $20,634,45, 

All  work  was  done  by  hire  of  labor  and  use  of  Government  plant. 

00NTBACT8  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3(1  sess.,  p.  461)..  N06, 150.  00 
Existing  project : 

June  13,  1902 $105,600.00 

June  13,  1902  (allotment  from  emergencies,  river 

and  harbor  works,  Apr.  8,  1904) 2,328.39 

Mar.  3.  1905 , 10. 000. 00 

Mar.  2.  1907 5,000.00 

Mar.   3,   1909    (allotment   for   preservation   and 

maintenance,  Mar.  27,  1909) 12,000.00 

Mar.  3, 1909  (allotment  from  emergencies  in  river 

and  harbor  works,  Apr.  12,  1910) 9,000.00 

June  25,  1910 20,000.00 

June  25,  1910  (Depere) 11,500.00 

July  25,  1912 32,000.00 

Mar.  4,  1913 14,000.00 

July  27,  1916 18.000.00 

July  18,  1918  (allotted  Aug.  2,  1918) 13,500.00 

Mar.  2,  1919  (allotted  Mar.  21,  1919) 26, 000. 00 

June  5.  1920  (allotted  June  15,  1920) 5.000.00 


283,928.89 


Total  appropriations  and  allotments 690,078.39 

Transferred  under  authority  of  act  of  Mar.  4, 1915  (Depere) 1,000. 00 

Net  appropriations  and  allotments 689,078.39 

Receipts  from  sales,  etc.,  $1,073. 38. 


5.  FOX  RIVER,  WIS.     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  for  restoration  of  project  depth  at  Fond  du  Lac  Harbor 
was  commenced  May  25,  1920,  and  is  in  progress  at  the  close  of  the 
fiscal  year.  The  total  amount  dredged  was  12,578  cubic  yards.  The 
work  was  done  by  Government  dredge  Appleton  and  tug  Wolf. 
Soundings  were  taken  at  all  harbors  on  Lake  Winnebago  by  U.  S.  tug 
Fox.  The  total  expenditure  for  dredging  and  soundings  was 
$2^90.79. 

Repairs  to  Government  plant,  including  rebuilding  of  dredge 
Oshkoshj  were  made  to  the  extent  of  $8,502.92  during  the  fiscal  year. 
All  work  was  done  by  hired  labor  and  use  of  Government  plant. 

During  the  fiscal  year  $348.56  was  expended  on  account  of  other 
departments,  which  amount  has  been  or  will  be  reimbursed. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project   (see  H.  Doc.  No.  1491,  63d  CJong.,  3d  sess., 
p.  452) *  $2. 693, 993. 9T 

Existing  project : 

Aug.  4,  1886 *  $129, 403. 10 

Aug.  5,  1886  (for  Fox  River) 56,250.00 

Feb.  1,  1888 '100,024.53 

>  Including  all  appropriations  for  Wisconsin  River. 

>  For  payment  in  connection  with  the  subject  of  flowage  damages. 


Digitized  by  VjOOQIC 


BIVEBS  AND   HARBOKS — MILWAUKEE,   WIS.,    DISTRICT.       2797 

Existing  project — Ck>ntinued. 

Feb.  1, 1888 J » $1,067. 09 

Feb.  1.  1888 *  10. 539. 25 

Aug.  11,  1888  (for  Fox  River) 100,000.00 

Oct   19,  1888 '15.318.26 

Sept.  19.  1890  (for  Fox  River) 100,000.00 

Sept  30,  1890 *  156, 552. 70 

July  13,  1892  (for  Fox  River) 75,000.00 

July  28,  1892_. *  109. 022. 33 

Mar.  3,  1893 '30,985.50 

Aug.  18,  1894  (for  Fox  River) 37,500.00 

Aug.  23,  1894 *  6. 263.  34 

June  3,  1896 •  3, 000. 00 

June  3,  1896  (for  Fox  River) *  •  37. 500. 00 

Mar.  3.  1899  (for  Fox  River) •'•27.500.00 

June  13.  1902  (for  Fox  River) •""70,000.00 

Mar.  8,  1906  (for  Fox  River) 35,000.00 

Mar.  2,  1907  (for  Fox  River) "35,000.00 

Mar.  3,  1909  (for  Fox  River;  allotted  Mar. 

27,  1909) 20,000.00 

June  25,   1910 •25,000.00 

Mar.  4,  1913 20,000.00 

Oct.  2,  1914  (allotted  Oct  7,  1914) 10,000.00 

Mar.  4,  1915  (allottwl  Apr.  1,  1915) 20,000.00 

July  27,  1916 30,000.00 

July  18,  1918  (allotted  Aug.  2,  1918) 22,500.00 

Mar.  2.  1919  (allotted  Mar.  21,  1919) 6,200.00 

June  5,  1920  (allotted  June  15,  1920) 42,500.00 

$1,332,126.10 

Total  appropriations  and  allotments 4,026,120.07 

Returned  to  surplus  fund,  United  States  Treas- 
ury   2,  500. 00 

Returned  to  surplus  fund.  United  States  Treas- 
ury   43. 38 

2, 543. 38 

Net  appropriations  and  allotments 4,023.576.69 

Receipts  from  .sales,  etc.,  $13,916.04. 


6.    STURGEON   BAY  AND   LAKE  MICHIGAN  SHIP  CANAL,  WIS.     (A6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  for  formation  of  turning  basin  in  furtherance  of  exist- 
ing project  and  for  restoration  of  project  depth  in  lake  entrance 
was  oegun  July  24  and  completed  October  28,  1919.  The  work  was 
done  by  use  of  Government  dredge  Kewaunee.  The  total  amount 
dredged  was  218,950  cubic  yards,  of  which  209,470  cubic  yards  was 
dredged  in  turning  basin  at  an  expenditure  of  $17,233.37  and  9,480 

^  Including  aU  appropriations  for  WlKConsln  River. 

•For  Invrstlgatlou  of  BUbJoct  of  property  rights  of  the  United  States  In  connection  with 
the  Improwment  of  Fox  and  WlBconsfii  Rivers. 
*0f  which  $1,500  shall  be  used  on  Wolf  River. 

*  Of  which  $d.r>00  Hhall  be  lined  for  a  harbor  of  refuse,  east  shore  of  Lake  Winnebago. 
«Of  which  $2,000  shall  be  used  for  further  Improving  harbor  of  refuge,  east  shore  of 

Lake  Winnebago. 

V  Of  which  $2,500  shnll  be  uned  for  retaining  wall,  Kaukaona. 

*  Of  which  f  3,000  shall  be  used  on  Wolf  River. 

•Of  which  $40,000  shall  be  used  for  constructoln  of  a  dredge. 

»•  Of  which  $5,000  Khali  be  uned  on  Calumt't  and  Stockbridge  Harbors. 

"  Of  which  $10,000  shall  be  used  on  Wolf  River  and  on  Miller  Baj,  on  west  shore  of 
Lake  Winnebago. 

>*0f  which  $5,000  Hhall  be  uaed  In  Brothertown  Harbor,  east  shore  of  Lake  Winne- 
bago. 
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cubic  yards  was  dredged  from  lake  entrance  at  aja  expenditure  of 
$565.98. 

Materials  for  repairinjj  revetments  were  delivered  at  an  expendi- 
ture of  $2,163.87,  but  owing  to  labor  shortage  no  further  work  was 
done. 

Repairs  were  made  to  Government  plant,  new  floating  plant  con- 
structed, and  the  barge  Riprap  provided  with  new  derrick,  at  an 
expenditure  of  $14,188.88. 

Superintendence,  general  contingencies,  and  care  of  canal  and 
property  involved  an  expenditure  of  $2,873.25.  The  total  expendi- 
tures were  $37,025.35. 

All  work  was  done  bj^  hire  of  labor  and  use  of  Government  plant. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

rrevlous  project  (see  H.  Doc.  No.  1491,  eSd  Cong.,  Sd 
sess.,  p.  559) : 

Canal . $1G6, 833. 00 

Harbor  of  refuge 188,500.00 

$355,333.00 

CANAL  AND  HABBOB  OF  BEFUGB. 

Existing  project: 

June  13,  1902 $44,000.00 

Mar.  3.  1903 178, 000. 00 

Mnr.  3,  lOO.l 50, 000. 00 

Mar.  4,  1915  (allotted  July  19,  1917) 781.21 

Aug.  8,  1917 15,000.00 

July  18,  1918  (allotted  Aug.  2.  1918) 13,500.00 

Mar.  2,  1919  (allotted  Mar.  2G,  1919) 33,000.00 

June  5,  1920  (allotted  June  15,  1920) 3,000.00 

337,281.21 

Total  appropriations  and  allotments (592,014.21 

Returned  July  5,  1913,  to  surplus  fund  of  United  States  Treasury.-      30, 000.  (X) 

Net  appropriations  and  allotments 062,614.21 

Receipts  from  sales,  etc.,  $12,458.20. 


7.  ALGOMA  HARBOR,  WIS.     (A7.) 
OPERATIONS  DURING   THE   FISCAL   TEAR. 

There  were  no  operations  other  than  constructing  and  repair  of 
Government  plant,  at  an  expenditure  of  $893.31,  and  general  con- 
tingencies and  supervision  or  the  harbor,  involving  an  expenditure 
of  $609.61.  An  expenditure  of  $2,877.20  was  made  for  riprap  de- 
posited along  the  breakwater  in  June,  1919. 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  projects  (see  11.  Doc.  No.  1491,  63d  Cong.,  8d  sess.,  p. 

394) $206,000. 00 

Existing  project : 

Mar.  2,  1907 $43,000.00 

May  27,  1908 100,000.00 

Aug.  26,  1912  (deficiency  act) 177.  21 

July  18,  1918  (allottiHl  Aug.  2,  1918) 10.000.00 

Mar.  2,  1919  (alloted  Mar.  21,  1919) 2,600.00 

155.777.21 

Total  of  appropriations  and  allotments 361, 777. 21 

Transferred  under  authority  of  act  of  Mar.  4,  1915 10, 000. 00 

Net  appropriations  and  allotments 351,777.21 

Receipts  from  sales,  $2,711.65. 


8.  KEWAUNEE  HARBOR,  WIS.     (A8.) 
OPERATIONS   DURING  THE   FISCAL   TEAR. 

Dredprmfl:  for  completion  of  turning  basin  and  for  restoration  of 
project  depth  in  channel  and  basin  was  begun  April  10  and  suspended 
April  27,  1920.  The  work  was  done  by  use  of  Government  dredge 
Kewaunee,  The  total  amount  dredcjed  was  14,400  cubic  yards,  at  an 
expenditure  of  $3,273.09;  of  this  amount  1,600  cubic  yards  was  for 
completion  of  turning  basin,  at  an  expenditure  of  $368.68,  and  12,800 
cubic  yards  was  for  maintenance,  at  an  expenditure  of  $2,909.41. 

Eepairs  were  made  to  (Jovernment  plant  and  new  plant  constructed 
at  an  expenditure  of  $924.26.  General  contingencies,  supervision, 
and  incidental  expenses  involved  an  expenditure  of  $558.58.  Ex- 
penditures of  $365.63  were  made  for  other  districts,  which  amount 
will  be  reimbursed. 

CONTRfVCTS  IN  TORCB. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63(1  Cong.,  3d  sess.,  p.  473) $182,800 

Existing  project : 

June  25,  1010 $60,000 

Fel).  27,  1011 ,..     18,000 

July  25,  1912 10,000 

Mar.  4.  1913 6,  000 

94,000 

Total  of  appropriations  and  allotments 276,  800 

Receipts  from  sales,  etc.,  $1,542.54. 


9.  TWO  RIVERS  HARBOR,  WIS.   (A9.) 
OPERATIONS  DURING  THE  TISCAL  YEAR. 

Operations  were  confined  to  construction  and  repairs  of  Govern- 
ment plant  and  general  supervision  and  contingencies.  Plant  con- 
struction involved  an  expenditure  of  $400,  plant  repairs  $36.76,  and 
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general  supervision  and  contingencies  $358.03.    All  work  waa  done 
y  hired  laoor  and  use  of  Government  plant. 

CONTRACTS  IN  FORGE. 

None. 


APPROPRIATIONS. 

Previous  projects  ( see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sesa,  p.  589)—  $249,100.00 

Existing  project : 

Mar.  2,  1907 $90,000.00 

June  25.  1910 5, 000. 00 

July  25,  1912 7,500.00 

Mar.  4,  1913 4,000.00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 12.000.00 

July  27,  1916 3,500.00 

Aug.  8,  1917  (allotted  Sept.  20,  1917) 2,500.00 

July  18,  1918  (allotted  Aug.  2.  1918) 3,850.00 

Mar.  2,  1919  (allotted  Mar.  21,  1919) 3,600.00 

131,450.00 

Total  of  appropriations  and  allotments 380,550.00 

Receipts  from  sales,  $2,818.30. 

10.  MANITOWOC  HARBOR,  WIS.   (AlO.) 
OPERATIONS  DURING  TIIE  FISCAL  YEAR. 

Dredging  for  restoration  of  project  depth  and  width  of  channel 
was  begun  July  11  and  completed  July  23,  1919.  The  amount 
dredged  was  12*127  cubic  yards  at  an  expenditure  of  $2,188.34.  The 
dredging  was  done  by  the  Government  dredge  Kewaunee. 

Construction  and  repairs  of  plant  involved  an  expenditure  of 
$1,817.47,  of  which  $1,400  was  for  new  plant  and  $417.47  was  for 
repairs.    Contingencies  and  general  supervision  cost  $1,000.93. 

All  work  was  done  by  hired  labor  and  use  of  Government  plant. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projeotK  (see  11.  Doo.  No.  1491,  aSd  Cong.,  3d  sess.,  p.  482) _  $558, 560.  00 

Existing  project: 

Mar.  2,  1907 $100,000.00 

May  27,  1908_ 270,500.00 

June  25,  1910 17,500.00 

Aug.  8,  1917 - 3,000.00 

Aug.  8,  1917  (allotted  Mar.  7,  1918) 6,000.00 

July  18,  1918  (allotted  Aug.  2,  1918) 13,000.00 

410.000.00 

Total  of  appropriations  and  allotments 9(58,560.00 

Transferred  under  authority  of  act  of  Mar.  4,  1915 30,000.00 

Net  appropriations  and  allotments 938,560,00 

llei'eipts  from  sales,  etc.,  .$1,712.48. 
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11.  SHEBOYGAN  HAUBOR,  WIS.    (All.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  for  restoration  of  project  depth  was  in  progress  at  the 
beginning  of  the  fiscal  year  and  was  completed  July  10,  1919.  The 
work  was  done  bv  use  of  the  Government  dredge  Kewaunee.  The 
total  amount  dredged  was  25,480  cubic  yards,  of  which  15,960  cubic 
yards  was  dredged  during  the  fiscal  year  at  an  expenditure  of 
$1,730.06. 

Minor  repairs  were  made  to  the  south  pier  at  an  expenditure  of 
$347.29. 

Construction  and  repairs  of  plant  involved  an  expenditure  of 
$1,322.74,  of  which  $1,011  was  for  new  plant  and  $311.74  was  for 
repairs.  Contingencies  and  general  supervision  cost  $766.14.  All 
work  was  done  by  hired  labor  and  use  of  Government  plant. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  63<1  Cong.,  3(1  sess.,  p. 

554) $586,668.  12 

Existing  project : 

Mar.  2.  1907 $40,000.00 

Mar.  3, 1909  (aUotted  Apr.  9,  1909) 5, 000.  00 

June  25,  1910 32,500.00 

July  25.  1912 127,000.00 

Mar.  4,  1913 237,000.00 

Aug.  8,  1917 6,600.00 

July  18, 1918  (allotted  Aug.  2,  1918) 14,  500. 00 

Mar.  2,  1919  (allotted  Mar.  21,  1919) 5,000.00 

467.600.00 

Total  of  appropriations  and  allotments 1, 054, 268. 12 

Receipts  from  sales,  etc.,  $2,658.12. 


12.   PORT  WASHINGTON  HARBOR,   WIS.    (A12.) 
OPERATIONS  DURING  THE  PISCAL  YEAR. 

Operations  have  been  confined  to  construction  and  repairs  of  Gov- 
ernment plant  and  general  contingencies  and  supervision.  Expendi- 
tures were :  For  construction  of  plant,  $400 ;  repairs  of  plant,  $185.08  ; 
and  contingencies,  $52.19.  All  work  was  done  by  hired  labor  and  use 
of  Government  plant. 

CONTRACTS  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  530)—  $208,900 

Existing?  project : 

June  2."),  1910 $30,000 

July  25,  1912 2,500 

Mar.  4,  1913 4.500 

Mnr.  4,  1915  (allotted  Apr.  1,  1915) 5,000 

July  27,  1910 2,500 

July  18,  1918  (allotted  Aur.  2.  1918) 2,000 

Mar.  2,  1919  (allotted  Mar.  21,  1919) 3,000 

49.500 

Total  appropriations  and  allotments 258,400 

Receipts  from  sales,  $68.25. 


13.  MILWAUKEE  HARBOR,  WIS.     (A13.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Work  of  enlarging  the  concrete  caisson  plant  was  begun  early  in 
November,  1919,  and  is  in  progress  at  close  of  fiscal  year.  The  plant 
is  used  for  the  construction  of  concrete  caissons  which  are  used  in 
bifilding  breakwaters  at  varioiis  harbors  on  Lake  Michigan.  The 
plant  consists  of  a  wharf,  launching  ways,  material  sheds,  and  neces- 
sary machinery,  tools,  and  appliances.  The  work  now  in  progress 
consists  in  extending  the  wharf  about  60  feet,  building  an  additional 
set  of  launchinj^  ways,  and  enlarging  the  bins  for  storage  of  concrete 
materials,  and  is  beinc:  paid  for  from  appropriations  for  improve- 
ment of  harbors  at  Milwaukee  and  Racine,  Wis. 

Expenditures  for  this  purpose  from  the  Milwaukee  appropriation 
are  $12,122.22. 

A  motor  truck  was  purchased,  at  a  cost  of  $1,635.  This  truck  is 
used  in  transporting  materials  and  supplies  used  in  construction  of 
concrete  caissons  and  enlargeipent  of  caisson  plant. 

Expenditures  for  general  supervision  and  miscellaneous  contin- 
gencies amounted  to  $1,897.81. 

Minor  repairs  were  made  to  the  breakwater,  at  a  cost  of  $81.69. 
Expenditures  for  plant  construction  amounted  to  $1,103.50,  and  for 
repairs  of  plant  ^92.40,  a  total  of  $1,195.90. 

AH  work  was  done  by  hired  labor  and  use  of  Government  plant. 

<X)NTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  (53(1  Cons.,  3il  sess., 

p.  486) $1, 781, 975.  36 

Existing  project: 

Mar.  3,  1905  (inner  harbor) $100,000.00 

Mnr.  2.  1907 200,000.00 

MttV  27,  1908 392.000.00 

Mar.  4,  1915  (allotteil  Apr.  1,  1915) 15,000.00 
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Bxlsting  project — Continued. 

July  27.  1916 $11,000.00 

Aug.  8.  1917 21.500.00 

July  18,  1918  (allotted  Aug.  2.  1918) 12.500.00 

Mar,  2. 1919  (allotted  Mar.  21. 1919) 7, 000. 00 

$759,000.00 

Total  of  appropriations  and  allotments 2.  540, 975. 36 

Transferred  under  authority  of  act  of  Mar.  4.  1915-      61, 000. 00 
Reallotted  to  appropriation  harbor  at  Manitowoc, 
Wis 6. 000. 00 

67. 000. 00 

Net  appropriations  and  allotments 2,478,975.86 

Receipts  from  sales,  $4,290.37. 


14.  RACINE  HARBOR,  WIS.     (A14.) 
OPERATIONa    DURIKO   THE   FISCAL  YEAR. 

Under  contract  dated  April  4, 1917,  for  extending  the  south  break- 
water 2,142  linear  feet  shorewards,  moving  two  cribs  at  outer  end 
of  north  breakwater,  removal  of  1,162  linear  feet  of  old  south  pier, 
and  dredging,  work  was  in  progress  at  the  beginning  of  the  fiscal 
year.  Thirteen  caissons  (702  linear  feet)  have  been  sunk  in  position 
and  provided  with  concrete  superstructure,  completing  the  caisson 
breakwater.  The  two  cribs  have  been  moved.  A  supplemental  agree- 
ment, dated  December  19,  1918,  annulled  all  that  portion  of  the  con- 
tract relating  to  the  construction  of  1,440  linear  feet  of  pile  pier,  the 
removal  of  1,162  linear  feet  of  old  south  pier,  and  dredging,  and  pro- 
vided for  additional  compensation  of  20  per  cent  over  contract  prices 
for  all  work  done  subsequent  to  July  18,  1918.  The  contract,  as 
modified  by  supplemental  agreement,  is  completed.  The  total  ex- 
penditures during  the  fiscal  year  under  this  contract  and  supple- 
mental agreement  were  $17,079.44. 

A  large  portion  of  the  timber,  round  piles,  and  other  materials 
which  had  been  delivered  to  the  contractor  by  the  United  States  for 
use  in  the  pile-pier  construction  were  transferred  to  various  harbors 
-4n  this  district.  The  transfer  whs  made  by  U.  S.  S.  Manitowoc  and 
Government  barge  Riprap^  at  an  expenditure  of  $1,975.35.  The  ap- 
propriation for  itoprovement  of  Racine  Harbor  has  been  or  will  be 
credited  for  materials  thus  transferred.  Expenditures  for  enlarge- 
ment of  concrete  caisson  phmt  at  Milwaukee,  Wis.  (see  report  on 
Milwaukee  Harbor),  amounted  to  $12,842.13. 

Expenditures  for  plant  construction  amounted  to  $2,066.50,  and 
for  repairs  of  plant,  $2,063.40,  a  total  of  $4,129.90. 

Minor  repairs  were  made  to  the  south  pier  at  a  cost  of  $158.72. 

During  the  year  $746.03  was  expended  for  purchase  of  equipment 
for  caisson  plant  at  Milwaukee  Harbor. 

Expenditures  for  general  supervision  and  miscellaneous  contin- 
gencies amounted  to  $3,258. 99. 

During  the  fiscal  year  $42,505.27  was  expended  for  other  districts 
and  departments,  of  which  $33,405.88  was  for  Indiana  Harbor  cais- 
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sons  and  $1,881.91  for  Chica<:^o  Harbor  caissons.     Eeimbursement  has 
been  or  will  be  made. 

CONTRACTS  IN  FORCE. 

For  oonstnutinj;  702  linear  foet  <if  reinfonrd  i-oncn»te  cnisson  breakwater 
and  moving  two  lOO-foot  timber  cril).*?,  material  and  labor  to  be  paid  for  at  the 
following  rat<  s :  G,5(;0  (-111)10  yards  trench  excavation  at  50  cents  per  cubic  yard, 
scow  measurement;  5,000  tons  stone  for  sul>foundation  at  .$1.05  per  ton  of  2,000 
pounds  in  place;  7.500  t(»ns  stone  for  main  foundations,  riprap,  and  crib  tilling 
at  $1.90  per  ton  of  2,000  pounds  in  i)lace;  sinlving  13  caissons  at  $250  each; 
3.200  cubic  yards  sand  tilling  in  caissons  at  50  cents  per  cubic  yard;  115  cubic 
yards  concrete  filling  in  caissons  at  $8  per  cubic  yard ;  1,360  cubic  yards  concrete 
superstructure  on  caissons  at  $8  per  cubic  yard;  moving  2  cribs,  north  break- 
water, at  $10,000  each. 

Tlie  supplemental  agreement  provides  for  an  increase  of  20  i)er  cent  on  the 
foregoing  prict  s  f(»r  all  work  d<»iie  subse<iuent  to  July  18,  1918. 

Name  of  contract(>r  :  rtreiling  Bros.  Co. 

Date  of  contract:  April  4.  1917. 

Date  of  approval ;  April  14,  1917. 

Date  fix  eel  for  connnencement :  May  24,  1917. 

Date  of  suppleniental  agreement:  I>e<.'ember  18,  1918. 

Date  of  approval  of  same:  .January  8,  1919. 

Date  flxed  for  completion  under  original  contract:  April  30,  1919. 

Date  of  completion  :  August  30,  1919. 

For  furnishing  4,750  barrels,  more  or  less,  of  Portland  cement,  delivered  at 
Racine,  Wis.,  at  $1.G8  per  barrel  net. 

Name  of  contnutor :  I>.  I*.  Wigly  Co. 

Date  of  contract :  February  20  1917. 

Date  of  approval :  March  2,  1917. 

Date  flxe<l  for  commencement :  July  6,  1918. 

Date  fixed  for  completion :  November  30,  1918. 

Completed  at  end  of  fi.scal  year:  100  per  cent. 

Claim  for  additional  comi)ensation  made  and  alloweil.  supplemental  agreement 
entered  Into  July  10,  1919,  and  final  payment  made  on  December  26,  1919. 

For  one  50-foot  gasoline  tug  boat  and  installation  of  gasoline  engine  to  be 
furnished  by  the  Ignited  States. 

Name  of  contractor:  Burger  Boat  Co. 

Date  of  contract :  April  8.  1920. 

Date  of  approval:  (Emergency). 

Date  fixed  f<»r  commencement:  April  13,  1920. 

Date  fixed  for  completion  :  June  8,  1920  (time  limit  waive<l). 

Completed  at  end  of  fiscal  year :  About  95  per  cent. 

Amount  of  contract:  $6,500. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491, 63d  Cong.,  3d  sess.,  p.  533)  -  $510, 719. 67 

Existing  project: 

Mar.  2,  1907 $50,0()0.00 

Mar.  3,  1909  (allotted  Apr.  9,  1909) 5,000.00 

June  25,  1910 243.000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 3.000.00 

Mar.  4.  1915  (allotted  Apr.  1,  1915) 150,000.00 

July  27,  1916 200,000.00 

July  18,  1918  (allotted  Jan.  13,  1919) 7,524.00 

July  18,  1918  (allotted  Aug.  19,  1919) 404.35 

July  18.  1918  (allotted  Dec.  16,  1919) 94.19 

659,022.54 

Total  appropriations  and  allotments 1,169,742.21 

Receipts  from  sales,  etc.,  $2^58.69. 
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15.    KENOSHA  HARBOR,  WIS.     (A15.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

These  consisted  in  construction  and  repairs  of  plant,  at  an  ex- 
penditure of  $981.64,  and  in  general  supervision  and  miscellaneous 
contingencies,  at  an  expenditure  of  $673.12. 

All  work  was  done  by  hired  labor  and  use  of  Government  plant. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  I>oc.  No.  1491,  03(1  Cong.,  3(1  sess.,  p.  472).  $494, 307.  41 

Existing  project: 

Mar.  2,  1907 $22,000.00 

Mar.  3,  1909  (allotted  Mar.  26,  1909) 10,000.00 

June  25,  1910 12.  DIM).  00 

Feb.  27,  1911 11,000.00 

July  25,  1912 15,000.00 

Mar.  4,  1913 24,000.00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 25,0(K).00 

Aug.  8,  1917 3,500.00 

July  18,*1918  (allotted  Aug.  2,  1918) 4,5(K).00 

Mar.  2,  1919  (allotted  Rfar.  21,  1919) 5,000.(X) 

June  5,  1920  (allotted  June  15,  1920) 4  0(K).00 

136.500.00 

Total  appropriations  and  allotments 630,807.41 

Receipts  from  sales,  etc.,  $890.65. 


16.  WAUKKGAN  HARBOU,  ILL.      (A16.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  for  restoration  of  project  depth  in  entrance  channel  was 
begun  April  28  and  completed  May  14, 1920.  The  work  was  done  by 
Government  dredge  Meade,  The'  total  amount  dredged  was  16,837 
cubic  yards  at  an  expenditure  of  $4,612,63. 

The  Government  dredge  Kewaunee  was  employed  from  June  26  to 
June  30,  1920,  dragging  for  bowlders  in  basin,  at  an  e^^penditure  of 
$805.98. 

The  rebuilding  of  about  300  linear  feet  of  east  revetment  was  in 

Srogress  at  the  beginning  of  the  fiscal  year  and  was  completed  in 
ovember,  1919.  The  work  consisted  in  removing  the  old  revetment 
and  constructing  a  new  revetment  with  concrete  superstructure. 
The  work  was  done  by  hired  labor  and  use  of  Government  plant  at 
a  cost  of  $16,092.12,  of  which  $12,089.71  was  expended  during  the 
fiscal  year. 

Bepairs  were  made  to  Government  plant  at  an  expenditure  of 
$1,080.88  and  new  plant  constructed  at  an  expenditure  of  $450.81,  a 
total  of  $1,531.69. 
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Expend 
to  $3,536. 
$22,576.13 


Expenditures  for  general  supervision  and  contingencies  amounted 
to  $3,536.12.    The  total  expenditures  during  the  fiscal  year  were 


CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3<i  sess.,  p.  574)—  $235,600 

Existing  prcgec'ts : 

June  13,  1902 $100,000 

Mar.  3,  1903 240,000 

Apr.  28,  1904 5.000 

Mar.  3,  1905 30,000 

Mar.  2,  1907 50,000 

Mar.  3,  1909  (allotted  Mnr.  27,  1909) 5,000 

.Tune  25,  1910 10,000 

Feb.  27,  1911 10.000 

July  25,  1912 .5.000 

Mar.  4,  1913 18,500 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 10,000 

July  27,  1910 16,000 

July  18.  1918  (allotted  Aug.  2.  1918) 6,000 

Mar.  2,  1919  (allotte<l  Mar.  21,  1919) 21,600 

June  5,  1920  (allottwl  June  15,  1920) 17,000 

544,100 

Total  appropriations  and  allotments 779,600 

Receipts  from  sales,  etc.,  $527.96. 


17.  OPERATING  AND  CARE  OP  LOCKS  AND  DAMS  ON  FOX  KIVER,  WIS. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Repairs  were  made  to  the  valves  at  Kaukauna  First,  Appleton 
First,  and  Menasha  Locks;  lock  walks  at  Eureka,  Berlin,  White 
River,  and  Princeton  were  repainted;  lock  gates  at  combined  locks 
were  partially  rebuilt;  and  Appleton  Second  Lock  was  cleaned  out 
and  gate  operating  tripods  raised.  Sluices  at  Depere  and  Little 
Kaukauna  Dams  were  rebuilt;  Taintor  gates  and  piers  at  Appleton 
Upper  Dam  were  repaired;  and  materials  provided  for  new  crests 
on  dams  at  Little  Chute  and  Grand  River.  Repairs  were  made  to 
dwelling  at  Kaukauna  Fifth  Lock,  to  Kaukauna  shops  and  timber 
shed,  to  dwelling  and  barn  at  Appleton  First  Lock,  to  dwellings  and 

f rounds  at  Princeton  and  Grand  River,  and  wells  were  deepened  at 
little  Chute  Combined  Locks  and  Little  Chute  Second  Lock.  Minor 
repairs  were  made  to  locks,  dams,  dwellings,  buildings,  and  canal 
banks  other  than  those  above  mentioned.  The  total  cost  of  the  above 
work  was  $20,485.03. 

The  completed  channels  were  maintained  by  removing  shoals  which 
had  formed  at  various  places  on  the  upper  and  lower  Fox  River. 
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The  total  amount  dredged  was  76,067  cubic  yards,  at  an  expenditure 
of  $14,318.04. 

Repairs  were  made  to  Government  plant  to  the  extent  of  $7,622.57, 
which  amount  is  included  in  the  above  items. 

The  locks  and  dams  were  operated  and  cared  for  at  a  cost  of 
$19,832.69. 

All  work  was  done  by  hired  labor  and  use  of  Government  plant. 

The  total  expenditures  during  the  fiscal  year  were  $59,188.63  for 
operating  and  care. 

Navigation  was  closed  on  December  6, 1919,  and  reopened  on  April 
12, 1920. 

CONTRACTS  IN  FORCE. 

None. 


EXPENDITURES. 

Summary  of  expenditures  for  operating  and  care  of  locks  and  dams  an  the  Fox 
River,  Wis,,  for  the  fiscal  year  ending  June  30,  J920. 

Services $42,  869.  42 

Supplies 11, 802.  56 

Materials 3, 165. 73 

Miscellaneous  (telephones,  travel  expenses,  telegrams,  etc.) 1,350.92 

Total 59, 18S  63 

Itemized  statetnetU  of  estimates  atUl  expenditures  during  fiscal  year  ending 

June  SOy  1920. 


Items  of  approved  estimates  for  fiscal  year  1920. 


Repairs  of  Depere  Dam 

Repairs  of  Little  Kaukauna  Dam 

Repairs  of  Little  Kaukauna  Lock,  etc 

Repairs  of  Rapldo  Croehe  Dam,  Lock,  etc 

Repairs  of  Kaukauna  Fifth  lA)pk  dwelling 

Repairs  of  l^ukauna  blacksmith  shop,  etc 

Repaint  of  Kaukauna  First  Lock 

Repairs  of  Little  Chute  Combined  Locks 

Repairs  of  Little  Chute  Combined  Locks  well ^ . . 

Repairs  of  Little  Chute  8ocond  Lock  and  Dam 

Repairs  of  Little  (Imte  Second  Lock,  dwelling,  and  well.. 


Repairs  of  Ce<lai»  I^ock,  flag  pole,  etc, 

Repairs  of  Appletou  Second  Lofjk,  dwelling,  and  bank 

Repairs  of  Appleton  F  irst  Lock  and  dwelling 

Repairs  of  Applet  on  Upper  Dam 

Repairs  of  Mena**ha  l/ock,  dwelling,  and  dam 

Repairs  of  Eureka  Lock  and  Dam 

Repairs  of  Wliitc  River  Lock,  dwellini;,  etc 

Repairs  of  Princeton  I^ock,  canal  hanks,  etc 

Repairs  of  (»ranfl  River  Lock,  Imnks,  dwollinji,  etc 

Repairs  of  Fort  Winnebago  Lock 

Dredging  for  loainteimnce  of  channel,  inchiding  repairs  and  upkeep  of  dredsliip 


Estimated 
cost. 


15,000 
JiOO 
350 
475 
250 
300 
475 

1,800 
300 
550 
300 
325 
375 
275 
250 
200 
326 
830 
350 
700 
400 


plant.. 


General  renairs  to  float ing  plant  other  than  dredges 

General  repairs  to  lorks,  dams,  and  canal  banks 

(teneml  care  of  w<»rks  and  pronerty.  and  oflice  supervi«ion., 

Superintendence  and  field  engineering 

Pay  of  21  lock  masters 

Pay  of  12  lockmen,  H  months 

Pay  of  5  ga;?e  re.i'iers 


Expendi- 
tures. 


12,000  I 
3,000  , 
7,000  ■ 
5,000 
5,000  I 

10,000  I 
6,.i00 
360  I 


11,076.05 
771.35 

11.17 

11.01 
263.91 
133.97 
246.94 
l,6rX).G4 
512.50 
1,062.32 
342.  .W 

11.70 
188.47 
208.53 
145.07 
168.94 

59.  W 
350.21 
253.36 
287.97 
101.92 

10,606.51 
3,376. 18 
7,945.30 
8,991.78 
1,961.  W^ 

11,980.83 

5,13o.02 

330.00 


Total. 


69,190  I      59,188.63 
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List  of  expenditures,  by  fiseal  years,  since  placinff  under  operating  and  care. 


Fiscal  year  ending  June 
30 

1885 $4C,  687.  40 

1886 42,  622. 00 

1887 42,  061.  65 

1888 52,  204.  77 

1889 48, 329. 62 

1900 70,  874.  27 

1891 68,  989.  00 

.1892 55,  989. 98 

1893 33.  551. 90 

1894 36.  958.  24 

1895 40,  438.  60 

1896 50,  225. 16 

1897 66, 317. 49 

1898 62,  597.  03 

1899 66, 959.  21 

1900 73,  064.  65 

1901 66,  552.  85 

1902_1 03,  551).  30 

1903 68,  482.  59 


Fiscal  year  ending  June 
30— 

1904 $50, 861.  52 

1905 46, 427.  20 

1906 44,  983.  29 

1907 104,  565.  07 

1908 45, 171.  78 

19v;9 52,  940. 17 

1910 55,  449.  28 

1911 50, 921.  48 

1912 56,  206. 67 

1913 59,  296.  45 

1914 56, 073.  32 

1915 47,  678. 15 

1916 48,  020.  05 

1917 56,  967.  27 

1918 49,  457.  69 

1919 52,  899.  72 

1920 59, 188.  63 

Total 1, 999.  564. 45 


ST.  JOSEPH  HAKIM )U  AND  UIVKU,  SArciATUCK  HAUHOR  AND  KALA- 
MAZOO UIVEK,  SOUTH  HAVEN,  HOLLAND,  (JRAND  HAVEN,  MUSKE- 
GON, WHITE  LAKE,  PENTWATER,  LUDlNliTON,  MANISTEIO,  PORTAGE 
LAKE,  ARCADIA,  FRANKFORT,  (CHARLEVOIX.  AND  PETOSKEY  HAR- 
BORS, AND  GRAND  RIVER,  MICH.     (GROUP  B.) 

18.  ST.  JOSEPH  HARBOR,  MK^H.     (Bl.) 

OPEltATIONS  DURING  THE   FISCAL  YEAR. 

Under  contract  dated  September  25,  1917,  with  Ira  J.  Lyons,  for 
repairing  pile  substructure  of  the  inner  672.5  feet  of  tlie  north  rev^et- 
ment  and  constnictinn^  a  concrete  superstructure  on  same,  work  was 
in  progress  at  the  beginning  of  the  fiscal  year  and  was  completed 
October  22,  1919.  The  total  expenditures  under  this  contract  during 
the  fiscal  year  were  $12,»V2().79. 

Dredging  for  restoration  of  project  depth  in  the  interior  channel, 
in  continuation  of  the  work  done  in  June,  1919,  was  begun  July  23 
and  completed  August  6,  1919,  removing  30,482  cubic  yards.  Dredg- 
ing to  restore  project  depths  was  begun  May  21,  1920,  and  completed 
June  4,  removing  789  cubic  yards  from  the  entrance  bar  in  Lake 
Michigan,  9,560  cubic  yards  from  the  channel  between  the  piers,  and 
13,267  cubic  yards  from  the  interior  channel,  a  total  of  2;i,616  cubic 
yards.  The  work  was  done  by  (Jovernment  dredge  Mea/ie.  The 
total  amount  dredged  was  54,098  cubic  yards,  at  an  expenditure  of 
$12,239.95. 

Construction  and  repairs  of  plant  involved  an  expenditure  of 
$2,237.08.  Minor  repairs  were  made  to  the  south  revetment  at  a  cost 
of  $35.92.  Expenditures  for  general  supervision  and  contingencies 
amounted  to  $2,751.02. 
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CONTRACTS  IN  FORCE. 


Contractor:  E.  J.  Conroy. 

Date  of  contract:  April  19,  1919. 

Date  of  approval:  ( Emergency ) . 

Date  of  beginning:  April  19,  1919. 

Date  of  exi)iration :  April  30,  1920. 

Description  of  coal:  Moisture  in  coal  "as  received,"  2.50;  percentage  of  ash 
in  "dry  coal."  7;  percentage  of  sulphur  in  "dry  coal,"  0.75;  British  thermal 
units  per  pound  of  "  dry  coal,"  14,500. 

Kates :  Lorado,  three-fourths  lump,  at  $5.08  per  ton  of  2,000  pounds. 

Completed  at  end  of  fiscal  year :  ICiO  i)er  cent. 

REPAIRING    PILE    SITBHTRUCTUKE   AND    CONSTRUCrTING   CONCRETE   SUPERSTKUCTURE    ON 

THE  NORTH   REVETMENT. 

Contractor:  Ira  J.  Lyons. 

Date  of  contract :  September  25,  1917. 

Date  of  approval :   ( t^mergency. ) 

Date  fixed  for  commencement :  October  1,  1917. 

Date  fixed  for  completion:  October  30,  1918.     (Time  limit  waived.) 

Rates:  Cutting  off  to  grade  the  tops  of  oak  piles  now  in  place,  $1  per  pile; 
cutting  down  and  removing  old  work  as  it  now  stands,  $8  per  linear  foot; 
framing  and  placing  fir  timber  furnished  by  United  States,  $85  per  thousand 
feet  b.  m.  in  place ;  placing  fir  planks  for  pile  caps  furnished  by  ITnited  States, 
$35  per  thousand  foet  b.  m. ;  oak  piles  In  place,  50  cents  per  linear  foot ;  oak 
timber  in  place,  $80  i^r  thousand  feet  b.  m. ;  screw  bolts,  carriage  bolts,  and 
tie- rods  in  place,  12  cents  per  pound ;  spikes  in  place,  10  cents  per  pound ;  re- 
inforcing rods  in  place,  8  cents  per  pound ;  built-in-place  concrete  and  blocks 
in  place,  $14  per  cubic  yard ;  deck-slab  concrete  in  place,  $15  per  cubic  yard ; 
filling  stone  in  place,  $2  per  short  ton. 

Completed  at  end  of  fiscal  year :  100  per  cent. 


APPROPRIATIONS. 

Previous  projects    (see  H.   Doc.  No.   1491,  ()3d  Cong.,  3d  sess., 
p.  544) *  $493, 113.  00 

Existing  project : 

Mar.  3,  ISOO $50,000.00 

June  6,  1900 253,950.00 

Mar.  3,  1901 38,000.00 

June  13,  1902 23.250.00 

Mar.  3,  1905 15,000.00 

Mar.  2,  1907 15,000.00 

Mar.  3.  1909  (allotment  Apr.  23,  1909) 15,000.00 

July  25,  1912 15,000.00 

Mar.  4,  1013 5,000.00 

Oct.  2,  1914  (allotment  Oct.  7,  1914) 3,000.00 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 5,000.00 

July  27,  1910 36,  5(X).00 

Aug.  8,  1917 33,000.00 

Mar.  2,  1919  (allotted  Mar.  21,  1919) 19,500.00 

527,  200,  00 

Total  of  appropriations  and  allotments 1,020,313.00 

Amount  carried  to  surplus  fund  of  Treasury,  1856 .80 

Net  appropriations  and  allotments 1,020,312.20 

Receipts  from  sales,  etc.,  $1,660.  88. 


» Includes  $7,000  allotted  from  harbors  on  northwestern  lakes,  1867. 
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10.  ST.  JOSBt>H  RIVER,  MICH.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

These  were  confined  to  general  supervision  at  an  expenditure  of 
$300. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Aug.  11.  1888 R  500 

Sept  19,  1890 1. 000 

July  13, 1892  (aUotment) , 1,000 

Aug.  18,  1894 500 

June  3,  1896 500 

June  13,  1902 750 

Mar.  2,  1907 1,000 

July  25,  1912 500 

Mar.  4,  1913 1, 000 

Aug.  8,  1917 1, 000 

Total  of  approprlationB 9, 750 

Receipts  from  sales,  etc.,  $22.72. 


20.  SOUTH  HAVEN  HARBOR,  MICH.     (B3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  field  operations.  Expenditures  were  for  i^epairs  and 
winter  quarters  of  Government  dredge  Meade^  $847.59,  coal  for 
dredge  Meade  used  prior  to  beginning  of  fiscal  year  $650.50,  and  gen- 
eral supervision  and  contingencies  $6i2.73,  a  total  of  $2,110.82. 

CONTRACTS  IN  FORCK. 

Contractor :  E.  J.  Conroy. 

Date  of  contract :  April  19, 1919. 

Date  of  approval :  (Emergency.) 

Date  of  beginning:  April  19, 1919. 

Date  of  expiration :  April  30, 1920. 

Description  of  coal :  Moisture  in  coal  "  as  recelve<l,"  2.50 ;  percentage  of  ash 
in  "dry  coal,"  7;  percentage  of  sulphur  in  "dry  coal,"  0.75;  British  thermal 
units  per  pound  of  "  dry  coal,"  14,500. 

Rates :  Lorado  i  lump,  at  $5.08  per  ton  of  2,000  pounds. 

Completed  at  end  of  fiscal  year :  100  per  cent. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  (53d  Cong.,  3a  sess.,  55G) $317, 300 

Existing  project : 

Mar.  3,  1905 $.'50,000 

Mar.  2,  1907 40,000 

June  25,  1910 50, 000 

July  25,  1912 3.000 
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Bxisting  project — Continaed. 

Aug.  24.  1912 140,000 

Mar.  4,  1913 3. 000 

Mar.  4, 1913  (allotment  Aug.  8,  1914) 10,000 

June  23,  1913 43, 000 

Oct  2,  1914  (allotment  Oct.  7,  1914) 4,500 

Mar.  4, 1915  (aUotment  Apr.  2, 1915) 8, 300 

July  27,  1916 10,900 

Aug.  8,  1917 3,600 

July  18, 1918  (allotted  Aug.  27, 1918) 4, 000 

Mar.  2, 1919  (allotted  Mar.  21, 1919) 3. 000 

June  5, 1920  (allotted  June  15,  1920) 10, 000 

$283,800 

Total  appropriations  and  allotments 600, 600 

Receipts  from  sales,  etc.,  $5,222.95. 


21.  SAUGATUCK  HARBOR  AND  KALAMAZOO  RIVER,  MICH.  (B4.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  field  operations.    Expenditures  were  $500  for  gen- 
eral supervision  and  office  contingencies. 

OONTRACrrS  IN  FORCB. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sees,,  p.  551)™  $406, 930 

Existing  project : 

Mar.  2.  1907 $75,000 

Mar.  3, 1909  (aUotment  Apr.  9,  1909) 10, 000 

.Tune  25,  1910 •- 20, 000 

Feb.  27,  1911 30, 000 

July  25,.  1912 9, 000 

Mar.  4,  1913 3,000 

Mar.  4,  1915  (aUotment  Apr.  2.  1915) 3, 500 

July  27,  1916 4,000 

164,500 

Total  of  appropriations  and  allotments 561,439 

Receipts  from  sales,  etc.,  $400. 


22.  HOLLAND  HAUBOR,  MICH.  (B5.) 
OPERATIONS  DURING  TIIE  FISCAL  YEAR. 

Dredging  by  Government  dredp^e  Meade  May  18-21, 1920,  removed 
7,092  cuoie  yards  from  the  entrance  bar  in  Lake  Michigan,  and  4,059 
cubic  yards  from  the  channel  between  the  piers,  a  total  of  11,151 
cubic  yards  of  sand,  restoring  the  project  clepth  of  16  feet  at  low 
water.    The  expenditures  for  dredging  were  $2,004.89. 

Construction  and  repairs  of  plant  involved  an  expenditure  of 
$122.40.  Expenditures  for  general  supervision  and  contingencies 
amounted  to  $596.97. 
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CONTRACTS  IN  FORCE. 

Contractor :  E.  J.  Conroy. 

Date  of  contract:  April  19,  1919. 

Date  of  approval:  (emergency). 

Date  of  beginning:  April  19,  1919. 

Date  of  expiration :  April  30,  1920. 

Description  of  coal:  Moisture  in  coal  "as  received,"  2.50;  percentage  of  ash 
in  "dry  coal,"  7;  percentage  of  sulphur  in  "  dry  coal,"  0.75;  British  thermal 
units  per  pound  of  **  dry  coal,"  14.51H). 

Kates :  Lorado  3  lump,  at  ^5.08  per  ton  of  2,000  pounds. 

Completed  at  end  of  Hwal  year :  100  per  cent. 


APPllOPRIATIOJ^S. 

Previous  projects  (see  H.  Doc.  No.  1491,  ()3d  Cong.,  3d  sess.,  p.  464)_  $304, 614. 12 

Existing  project : 

Mar.  3,  1S99 $37,  500.  00 

June  G,  lfK)0  (allotment  Mar.  21,  1901) 1,000.00 

June  6,  1900  (allotment-  May  6.  1902) 3, 200.  00 

June  13,  1902 73,000.00 

Mar.  3,  19U5 . 65,000.00 

Mar.  3,  lfK)5  (allotment  Jan.  6,  1906) 10,000.00 

June  30,  190(5 70,000.00 

Mar.  2,  1907 138,452.00 

Mar.  4,  1907 40,000.00 

June  25,  1910 12,  (KM),  00 

Feb.  27,  1911 ^ 16,  OCO.  00 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 3,600.00 

July  27,  1916 5,000.00 

-  Aug.  8,  1917 10,000.00 

June  5,  1920  (allotteil  June  15,  1920) 7.  500.  00 

492,252.00 

Total  of  appropriations  and  allotments 796,866.12 

Receipts  from  sales,  etc.,  $2,944.19. 


23.  GRAND  HAVEN  HARBOR,  MICH.     (B6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  by  the  Meade  November  21-27  and  December  10-31, 
1919,  removed  21,033  cubic  yards  from  the  entrance  bar  in  Lake 
Michigan,  3,590  cubic  yards  from  the  channel  between  the  piers,  and 
997  cubic  yards  from  the  channel  in  the  river,  a  total  of  26,220  cubic 
yards  for  the  fiscal  year.  The  dredging  restored  the  project  depth 
of  18  feet  at  low  water.  Tlie  expenditures  for  the  Meade  were 
$6,414.60. 

The  rei)airs  to  the  outer  portion  of  the  south  pier  by  replacing  the 
defective  timber  superstructure  with  a  concrete  superstructure,  which 
were  in  progress  at  the  beginning  of  the  fiscal  year,  were  continued. 
Work  was  in  progress  July  l-Xovember  29,  1919,  and  April  2O-Jun0 
10,  1920,  completing  459  linear  feet  of  concrete  superstructure.  The 
outer  end  of  the  completed  superstructure  is  859  feet  from  the  outer 
end  of  the  south  pier.  The  soutli  revetment  opposite  the  Coast 
Guard  station  was  protected  in  October,  1919,  for  a  length  of  690 
feet  by  656.5  tons  of  riprap,  and  45  tons  of  stone  were  placed  as  filling 
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inside  this  work  at  the  ends,  a  total  of  701.5  tons  of  stone.  The  stone 
was  purchased  at  a  cost  of  if>1.2()  per  ton  delivered  on  board  Govern- 
ment bar^e  at  the  quarry  dock.  The  same  work  was  partly  filled 
with  sand  (hedged  from  the  channel  by  (lovernment  dredge  Sagi- 
naw in  November,  1019.  The  total  expenditures  for  this  work  dur- 
ing the  fiscal  year  were  $36,702.40. 

Construction  of  new  flat  scow  and  derrick  involved  an  expenditure 
of  $15,848.56,  and  repairs  of  plant  $5,489.89,  a  total  of  $21,.338.45. 

Expenditures  for  general  supervision  and  contingencies  amounted 
to  $4,805  03. 

All  work  was  done  by  hired  labor  and  use  of  Government  plant,  at 
a  total  expenditure  for'the  fiscal  year  of  $69,260.48. 

CONTRACTS    IN    FORCE. 

Contractor:  E.  J.  Conroy. 

Date  of  contract :  April  10,  1919. 

r>Mte  of  approval:   ( Emerpency. ) 

Date  of  beginning:  AprU  19,  1019. 

Date  of  expiration  :  April  30, 1920. 

De»>crlptlon  of  coal:  Moisture  In  wal  "as  received,"  2.50;  percentage  of  ash 
in  "dry  coal,"  7;  percentage  of  sulphur  in  "dry  coal,"  0.75;  British  thermal 
units  per  pound  of  "dry  coal,"  14,500. 

Rates :  Lorado  J  lump,  at  $5.08  per  ton  of  2,000  pounds. 

Completed  at  end  of  fiscal  year :  100  per  cent 


APPROPRIATIONS. 


Aug.  30,   1852 $2,000.00 

.Tune  23,  180(5 65  000.  00 

Mar.  2,   1867 —  40,000.00 

Apr.  10,  1869 1,866.15 

.July   11,   1870 10,000-00 

1870  (allotment,  date  not 

known) 500.00 

Mar.  3.  1871 6,(XK).00 

.Tune  10,   1872 15,000.00 

Mar.  .3.  1873 75,  000.  00 

.Tune  23    1874 50,  (K)0.  00 

Aug.  14.  1876 15,  000.  00 

June  18,   1878 15,000.00 

Mar.  3,   1879 9,000.00 

June  14,  1880 50,  OtK).  (K) 

Mar.  3,   ISSl 50,000.00 

Aug.   2,   1882 40,000.00 

Julv  5,  1SS4 50,000.00 

Aug.  5   1S86 30,000.00 

Aug.  11.  1SR<^ 25,  000.  00 

Sept.  19.  18IK) 75,000.00 

Julv  13,  1802 90,000.00 

Aug.    18,    1894 25,  OIK).  (M) 

June  3,  1896_.. 20.000.00 

IMar.  3,  1889 10,  OOO.  00 

June  13,   1902 10,000.00 

June  13   1902  (allotment 

Apr.  27,  1904) 10,  000.  00 

Apr.  28.  1904   (allotment 

May  31.  1904) 20,  OOO.  00 

Receipts  from  sales,  etc.,  $8,946.  76. 


Apr.  28,  1904  (allotment 

July  9,  im)4) $20,000.00 

Apr.  28,  1904  (allotment 

Jan.  17.  1905) 10,  000.  00 

Mar.  3,  1905 30, 000.  00 

Mar.  2,   1907 50.000.00 

Mar.  3.  1JK)9   (allotment 

Apr.  2.3,  1909) 91,000.00 

.liuie  25,  1910 10.000.00 

Feb.  27,  1911 34,000.00 

Mar.  4,  1915   (allotment 

Apr.  2,  1015) 40,000.00 

Mar.  4,  1915   (allotment 

Mar.  29,  1916) 10,000.00 

July  27.  1916 71,  750.  00 

Aug.   8.  1917 6,550.00 

July    18,    1918    (allotted 

Aug.-27,  1918) 25,  000.  00 

July   18,    1918    (allotted 

Jan.  25,  1919) 2,  331.  89 

July    18,    1918    (allotted 

May  7.   1919) 2,442.61 

Mar.    2,    1919     (allotted 

Mar.  21,  1919) 53.000.00 

June    5.    1920     (allotted 

June  15,  1920) 40,000.00 

Total  appropria- 
tions and  allot- 
ments   1,  30.5,  440.  65 
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24.  GRAND  KIVER,  MICH.     (B7.) 
OPERAllONS  DURING  THE  FISCAL  YEAR. 

There  were  no  field  operations.  Expenditures  were  for  construc- 
tion and  repairs  of  plant,  $1,566.91,  and  general  supervision  and  con- 
tingencies, $185.30. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doo.  No.  1491,  63d  Cong.,  3d  sess.,  p.  458)-  ^S25,00C).  00 

Existing  project: 

Mar.  3,  1905 $100,000.00 

Mar,  2,  1907 88,000.00 

Mar.  4,  1915  (alloUnent  Apr.  2,  1915) 4, 200. 00 

July  27,  1916 5,800.00 

■ 198,000.00 

Total  appropriations  and  allotments 523.000.00 

Receipts  from  sales,  etc.,  $12,014.59. 


25.  MUSKEOON  HARROR,  MICH.     (M.) 
OPEIiATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  by  the  Meade  in  July,  August,  November,  and  December^ 
1919,  and  April  and  June,  1920,  to  maintain  the  pi*oject  depth^  re- 
moved 28,903  cubic  yards  from  the  entrance  bar  in  Lake  Michigan 
and  30,622  cubic  yards  from  the  channel  between  the  piers,  a  total 
of  59,525  cubic  yards  for  the  fiscal  year,  at  an  expenditure  of  $8,863.39. 

Repairs  to  the  outer  end  of  the  south  pier,  which  had  been  dam- 
aged by  colliding  vessels,  were  begun  June  17,  1920,  by  hired  labor 
and  the  use  of  Government  plant.  Materials  were  assembled,  con- 
crete forms  partly  built,  and  the  pier  end  prepared  for  same.  The 
expenditures  for  this  work  were  $1,652.75. 

Const niction  and  repairs  of  Government  plant  involved  an  ex- 
penditure of  $3,462.41.  Minor  repairs  were  made  to  south  pier  at  a 
cost  of  $300.  Expenditures  for  general  supervision  and  contingen- 
cies amounted  to  $1,577.59. 

CONTRACTS  IN  FORCE. 

Contractor:  E.  J.  Conroy. 

Date  of  contract :  April  19,  1919. 

Date  of  approval:  (Emergency.) 

Date  of  beginning:  April  19,  1910. 

Date  of  expiration :  April  30,  1920. 

Description  of  coal :  Moisture  in  coal  "  as  received,"  2.50 ;  percentage  of  ash  in 
"  dry  coal,"  7 ;  percentage  of  sulphur  in  "  dry  coal,"  0.75 ;  British  thermal  units 
per  pound  of  "  dry  coal,"  14,500. 

Rates:  Lorado  f  Imnp,  at  $5.08  per  ton  of  2,000  pounds. 

(Completed  at  end  of  fiscal  year:  100  per  cent. 
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Removing  to  a  clear  depth  of  20  to  24  feet  below  datum  the  wreck  of  steamer 
Muskegon  sunk  at  entrance  to  Muskegon  Harbor. 

Name  of  contractor :  Thomas  U  Durocher. 

Date  of  contract :  November  15.  1919. 

Date  of  approval:  (Emergency.) 

Date  fixed  for  commencement:  November  20,  1919. 

Date  fixed  for  completion:  Within  30  calendar  daj'S  of  good  weather  after 
November  20,  1919. 

Removal  of  wreck  completed  April  6,  1920. 

Amount  of  contract :  135,000. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess..  p.  501)  _  $529, 500. 00 

Existing  project : 

June  13,  1902 $75,000.00 

Mar.  3,  1905 1 100.000.00 

Mar.  2,  1907 75,  000.  00 

Mar.  3,  1909  (allotment  Apr.  7, 1909) 22, 000. 00 

June  25,  1010 70, 000. 00 

Feb.  27.  1911 10.000.00 

Oct.  2.  1914  (allotment  Oct  7,  1914) 4. 500. 00 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 9.  WK).  00 

Mar.  4,  1915  (allotted  Nov.  25,  1919) 7,  OfH).  00 

July  27,  1916 7,500.00 

Aug.   8,    1917 28,400.00 

Mar.  2,  1919  (allotte<l  Mar.  2V,  1919) 3,000.00 

Mar.  4,  1913  (allotment  from  emergencies  in  river 

and  harbor  works.  May  4,  1920) 10,000.00 

June  6,  1920  (allotted  June  15,  1920) 18, 000. 00 

439.900.00 

Total  appropriations  and  allotments 969.400.00 

Transferred  from  Frankfort  Harbor,  act  of  July  18,  1918 3,000.00 

Aggregate 972, 400.  00 

Receipts  from  sales,  etc.,  $3,703.69. 


26.  WHITE  LAKE  HARBOR,  MICH.     (B9.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  for  restoration  of  project  depth,  begun  June  21  and  com- 
pleted June  30,  1920,  removed  7,572  cubic  yards  from  the  entrance 
bar  in  Lake  Michigan  and  9,964  cubic  yards  from  the  channel  between 
the  piers,  a  total  of  17,536  cubic  yards  for  the  fiscal  year.  The  work 
was  done  by  Government  dredge  Meade  at  an  expenditure  of  $3,527.32. 

Expenditure  for  general  supervision  and  contingencies  amounted 
to  $441.58. 

CONTRACTS  IN  FORCE. 

Contractor;  E.  J.  Conroy. 

Date  of  contract :  April  19,  1919. 

Date  of  approval:   (Emergency.) 

Date  of  bejrinnlnR:  April  19,  1919. 

Date  of  expiration :  April  30,  1920. 

Description  of  coal :  Moisture  in  coal  "  as  received,"  2.50 ;  percentage  of  ash 
In  "dry  coal,"  7;  percentage  of  sulphur  in  "dry  coal,"  0.75;  British  thermal 
units  per  pound  of  "  dry  coal,"  14,500. 

Rates :  Lorado  three-fourths  lump,  at  $5.08  per  ton  of  2,000  pounds. 

Completed  at  end  of  fiscal  year:  100  per  cent 
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ARMY,  1920. 


APPROPRIATIONS. 


Miir.  2,  1867 $57,000 

Apr.  10,  1869 44.550 

July  11,  1870 20,  000 

Mar.  8,  1871 20,000 

June  10,  1872 10,000 

Mar.  8,   1873 7.000 

June  23,  1874 10,000 

Mar.  3.  1875 10,  OaO 

Auj:.  14.  1876 5,000 

June  18,  1878 12,000 

Mar.  3.  1879 7,  500 

June  14,  1880 5,000 

Mar.  3.  1881 7,  500 

Aug.  2,  1882 12.000 

July  5,  1884 _^ 10,000 

Aug.  5,  1880 10,  (KK) 

Aug.  11,  1888 ^ 10,  000 

Sept.  19,  1890 17,000 

July  13,  1892 5,  000 

Aug.  18,  1894 5,  (KK) 

June  3, 1896 5,  000 

Receipts  from  sales,  etc.,  $2,910. 


Mar.  3,  1899 $35,000 

June  13, 1902 15, 0(K) 

Mar.  3,  1905 8, 000 

Mar.  2,  1907 • 10, 000 

Mar.  3,  1909   (allotment  Apr. 

23,  1909) 16.000 

Mar.  3,  1909   (allotment  Apr. 

KK  1914) . 3,000 

Mar.  3,  19.i9   (allotment  Apr. 

24.  1915) 48,000 

Aug.  8,  1917 5,  500 

July  18,  1918  (allotment  Aug. 

27,  1918)  1 3,500 

Total  of  approiirlations 

and  allotments 433.550 

Transferred  under  act  of  Mar. 
4,  1915 45,000 

Net  appropriations  and 
allotments 388, 550 


27.  LUDIXGTOX  HAUHOU,  MICH.    (BIO.) 
OPERATIONS   DURING    THE   FISCAL   YEAR. 

Dredging  by  the  Meade  July  15-18,  1919,  removed  6,036  cubic 
yards  from  the  channel  between  the  inside  piers,  restoring  the  project ' 
depth,  at  an  expenditure  of  $755.01. 

The  timber  superstructure  of  the  south  breakwater  was  seriously 
damaged  by  storms  in  November,  1919,  and  so  completely  wrecked 
by  further  storms  during  the  winter  as  to  require  the  immediate  re- 
building of  at  least  1,000  linear  feet.  Proposals  for  making  these 
repairs  by  contract  were  received  April  29,  1920,  but  were  so  high 
they  were  rejected.  Plans  were  then  made  for  purchasing  material 
and  making  the  repairs  by  hired  labor  and  the  use  of  Government 
plant.  The  only  work  done  to  the  end  of  the  fiscal  year  was  the  as- 
sembling of  part  of  the  construction  materials  and  making  prelimi- 
nary arrangements  for  beginning  operations  at  an  expenditure  of 
$1,257.22. 

Construction  and  repairs  of  plant  involved  an  expenditure  of 
$1,798.98.  Expenditures  for  general  supervision  and  contingencies 
amounted  to  $3,196.74. 

CONTRACTS   IN  FORCE. 

Contractor :  E.  .1.  Conroy. 

Date  of  contract :  April  19, 1919. 

Date  of  approva  1 :   ( Kmergencj* ) . 

Date  of  beffinnlnR:  April  19,  lin9. 

Date  of  expiration  :  April  30,  1920. 

Description  of  coal:  Moisture  in  coal  "a.s  received,"  2.50;  percentage  of  ash 
In  "dry  coal,"  7;  r>ercentajre  of  .sulphur  in  "dry  coal,"  0.75;  British  thermal 
units  per  pound  of  "  dry  coal,"  14,500. 

Rates :  Lorado  f  lump,  at  $5.28  per  ton  of  2,000  pounds. 

Ck>mpleted  at  end  of  fiscal  year :  100  per  cent. 


Digitized  by  VjOOQIC 


BIVERS   AND   HARBORS — MILWAUKEE,   WIS.,    DISTRICT.       2817 
APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63(1  Cong.,  3d  sess.,  p. 
480) $663,  435.  00 

Existing  project : 

Mar.  2.  1907 $100.  (XK).  00 

May  27,  190S 20,  000.  00 

Miir.  4,  1909 200,(MK).00 

Mar.  3,  1909  (allotment  Apr,  7,  1909) 8.  000.  00 

June  25,  1910 310,000.00 

Feb.  27,  1911 , 10.  000.  00 

Mar.  4,  1911 219,087.00 

July  25.   1912 51,500.00 

Mar.  4,  1913  (allotment  Sept.  28,  1914) *2.  580.  00 

Mar.  4,  1913 5,O0O.00 

Oct.  2,  1914  (allotment  Oct.  7.  1914) 6,  (HK).  (K) 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 9,  300.  00 

July  27,  1916 250, 0(K).  (H) 

Aug.  8,  1917 7,(KX).  00 

July  18,  1918  (alloltetl  Feb.  28,  1919) 1,  523.  71 

1, 199. 990.  71 

Total  of  appropriations  and  allotments '. 1,8(53,425.71 

Amount  carried  to  surplus  fund  of  Treasury .  90 

Net  appropriations  and  allotments 1,  863,  424.  81 

Receipts  from  sales,  etc.,  $2,529.35. 


28.  MANISTI^^E  HARI^OR,   MICH.      (Bll.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  construction  of  the  shore  connection  to  the  south  breakwater 
by  hired  labor  and  use  of  Government  plant,  which  was  in  progress 
at  the  beginning  of  the  fiscal  year  was  practically  completed.  The 
sheet  pile  substructure  and  634.5  linear  feet  of  concrete  superstructure 
were  completed  by  November  17,  1919,  when  operations  were  closed 
for  the  season.  Operations  were  resumed  April  6,  1920,  and  the 
remaining  552.5  linear  feet  of  concrete  superstructure  built  and  filled 
with  stone,  completing  the  w^ork  with  the  exception  of  placing  a  few 
of  the  concrete  deck  slabs  and  a  small  quantity  of  riprap.  The  ex- 
penditures on  account  of  this  were  $58,896.54,  which  includes  6,947.71 
short  tons  of  stone,  used  for  filling  and  riprap,  purchased  at  the 
quarry  and  transported  by  Government  plant  (steamers  Manitowoc 
and  iianeock^  and  barge  Jfilprap)^  and  hired  barge  Coming. 

Dredging  to  restore  project  depths,  by  Government  dredge  Meade ^ 
July  5-15,  1919,  removed  12,802  cubic  yards  from  the  entrance  bar 
in  Lake  Michigan,  and  2,045  cubic  yards  from  the  channel  between 
the  piers,  a  tot^al  of  14,347  cubic  yards  for  the  fiscal  year  at  an 
expenditure  of  $4,540.17. 

Construction  and  repairs  of  plant  involved  an  expenditure  of 
$5,841.30.  Expenditures  for  general  supervision  and  contingencies 
amounted  to  $8,391.65. 

*  Allotment  of  $4,400,  of  which  $1,820  was  returned  to  the  Treasury. 
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CONTRACTS  IN  FORCE. 

Contractor:  E.  J.  Conroy. 

Date  of  contract:  April  19.  1919. 

Date  of  approval:  (Emergency). 

Date  of  beginning:  April  19,  1919. 

Date  of  expiration :  April  30,  1920. 

Description  of  coal :  Moisture  in  coal  "  as  received,"  2.50 ;  percentage  of  ash 
in  "dry  coal,*'  7;  percentage  of  sulphur  in  "dry  coal,"  0.75;  British  thermal 
units  per  pound  of  "  dry  coal,"  14,500. 

Rates :  Lorado  f  lump,  at  $5.28  per  ton  of  2.000  pounds. 

Completed  at  end  of  fiscal  year :  100  per  cent 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  481)—    $515, 000 

Existing  projects: 

July  25,  1912 $150, 000 

Mar.  4,  1913 312, 000 

Aug.  8,  1917 34,  700 

July  18,  1918  (allotted  Aug.  8,  1918) 6, 000 

Mar.  2, 1919  (allotted  Mar.  21. 1919) 4, 000 

June  5, 1920  (allotted  June  15,  1920) 15,000 

521, 700 

Total  of  appropriations  and  allotments 1,036,700 

Transferred  under  authority  of  act  of  March  4,  1915 70, 700 

Net  appropriations  and  allotments 966,  000 

Receipts  from  sales,  etc.,  $2,203.78. 


29.  PORTAGE  LAKE  HARBOR  OF  REFUGE,  MICH.     (B12.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  3,  1879 $10,000 

June  14,  1880 10,000 

Mar.  3,  1881 10,000 

Aug.  2,  1882 25,000 

July  5,  1884 12,  500 

Aug.  5,  1886 15,000 

Aug.  11,  1888 10,000 

Sept.  19,  1890 8,000 

Aug.  18,  1894 25,000 

June  3,  1896 25,000 

Receipts  from  sales,  etc.,  $20.65. 


Mar.  3,  1899 ^75,000 

June  6,  1900 85.000 

June  13,  1902 59,000 

Mar.  2,  1907 10,000 

June  25,  1910 13,000 

July  25,  1912 3, 000 

Total     of      appropria- 
tions   395, 500 
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30.  ARCADIA  HARBOR,  MICH.     (B13.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

-    None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Mar.  3,  1905 $6,000 

Mar.  2,  1907 6,000 

Mar.  3.  1909  (allotment  Apr. 

9,  1909) 3,000 

Feb.  27,  1911 10. 000 

July  25,  1912 16, 000 


Mar.  4,  1913 $20,000 

Mar.  4,  1915   (allotment  Apr. 
2,  1915) 3,000 


Total  of  appropriations 
and  allotments 63,000 


31.  FRANKFORT  HARBOR,  MICH.      (B14.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Dredging  by  Government  dredge  Meade  to  restore  the  project 
depth  was  Degun  March  18  and  completed  April  20,  1920,  removing 
20,879  cubic  yards  from  the  entrance  bar  in  Lake  Michigan  and 
5,090  cubic  yards  from  the  channel  between  the  piers,  a  total  of 
25^69  cubic  yards  for  the  fiscal  year,  at  an  expenditure  of  $6,419.28. 

The  placing  of  riprap  around  the  two  piers  projecting  into  Lake 
Michigan  (timber  cribs  on  pile  foundations),  where  the  Take  bottom 
was  below  the  bottom  of  the  cribs,  was  begun  May  22, 1920,  by  hired 
labor  and  Government  plant,  and  was  in  progress  at  the  end  of  the 
fiscal  year.  The  stone  was  purchased  at  $1.45  per  short  ton  delivered 
on  board  Government  barge  at  quarrv.  A  total  of  2,277.10  tons  was 
placed,  1,176.73  tons  around  the  north  pier  and  1^100.37  tons  around 
the  south  pier,  at  an  expenditure  of  $4,291.27,  which  includes  cost  of 
transportation  by  Government  plant,  sttamers  Manitowoc  and  Ham,- 
coek  and  barge  Riprap  and  hired  bargje  Coming, 

Plant  construction  and  repairs  involved  an  expenditure  of 
$2,886.42.  Expenditures  for  general  supervision  and  contingencies 
amounted  to  $1,592.22. 

CONTRACTS  IN  FORCE. 

Contractor:  E.  J.  Conroy. 

Date  of  contract :  April  19,  1919. 

Date  of  approval :  Emergency. 

Date  of  beginning :  April  19,  1919. 

Date  of  expiration :  April  30,  1920. 

Description  of  coal :  Moisture  in  coal  "  as  received,"  2.50 ;  percentage  of  ash 
in  "dry  coal,'*  7;  percentage  of  sulphur  in  "dry  coal,"  0.75;  British  thermal 
units  per  pound  of  **  dry  coal,"  14,500. 

Rates :  Lorado,  three-fourths  lump,  at  $5.28  per  ton  of  2,000  pounds. 

Completed  at  end  of  fiscal  year :  100  per  cent. 
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APPROPRIATIONS. 


June  23,  1866_j-- $88,541.00 

Mar.  2,  1867 10,  000. 00 

July  25.  18G8  (allotment)-  10,000.00 

Apr.  10,  1869  (allotment).  29^^18.85 

July  11,  1870 *  4, 278.  50 

Mar.  3,   1871 10,000.00 

June  10.  1872 10, 000. 00 

Mar.  3,  1873 10, 000.  00 

June  23,  1874 10, 000.  00 

Mar.  3,  1875 10. 000. 00 

Aug.  14.  1876 3,  000. 00 

June  18,  1878 8. 800.  00 

Mar.  3,  1879 4, 000. 00 

June  14,  1880 5. 000. 00 

Mar.  3,  1881 ^ 10, 000. 00 

Aug.  2,  1882 15,000.00 

July  5,  1884 5,000.00 

Aug.  5,  1886 7.  000. 00 

Aug.  11.  1888 8, 000.  00 

Sept.  19,  1890 10, 000. 00 

July  13,  1892 10,000.00 

Aug.  18,  1894 50,  000. 00 

June  3,  1896 15, 000.  00 

Mar.  3,  1899 35, 000.  00 

June  13,  1902 54,  500. 00 

Receipts  from  sales,  etc.,  $2,129.14. 


Mar.  3, 1905 $20,000.00 

Mar.  2.  1907 20. 000. 00 

June  25,  1910 20,000.00 

Feb.  27,  1911 10,000.00 

Mar.  4,  1913 3, 000. 00 

Oct.  2.  1914  (allotment  Oct 

7,  1914) 4,000.00 

Mar.    4,    1915     (allotment 

Apr.  2,  1915) 3, 400.  00 

July  27,  1916 5, 000. 00 

Aug.  8,  1917 6, 000. 00 

July    18,    1918    (allotment 

Aug.  27,  1918) 27, 000.  00 

Mar.  2,  1919  (allotted  Mar. 

21. 1919) 17, 000. 00 

June  5,  1920  (allotted  June 

15,  1920) 7,500.00 

575, 338. 35 
Transferred   to   Muskegon 

Harbor,  Mich 3. 000. 00 

Net     appropriations 

and  allotments 572,338.35 


32.  CHARLEVOIX  HARBOR,  MICH.     (B15.) 
OPERATIONS    DURING    THE    FISCAL    TEAR. 

Dredging  to  restore  the  project  depth  which  was  in  progress  at 
the  beginning  of  the  fiscal  year  was  completed  July  3.  The  work 
was  done  by  Government  dredge  Meade.  The  total  amount  dredged 
was  6,450  cubic  yards,  of  which  5,333  were  from  the  lower  channel 
and  1,117  cubic  vards  from  the  upper  channel.  The  expenditures 
for  this  work  and  for  the  dredging  done  in  the  previous  month  were 
$1^54.11. 

Repairs  to  plant  were  ma^e  at  an  expenditure  of  $201.51.  Ex- 
penditures for  general  supervision  and  contingencies  amounted  to 
$587.20. 

CONTRACTS   IN   FORCE. 

Contractor :  E.  J.  Conroy. 

Date  of  contract :  April  19,  1919. 

Date  of  approval :  (Emergency). 

Date  of  beginning :  April  19, 1919. 

Date  of  expiration :  April  30, 1920. 

Description  of  coal :  Moisture  In  coal  "  as  received,"  2.50 ;  percentage  of  ash 
in  "dry  coal,"  7;  percentage  of  sulphur  in  "dry  coal,"  0.75;  British  thermal 
units  per  pound  of  "  dry  coal,"  14,500. 

Rates :  Lorado  3/4  lump,  at  $5.49  per  ton  of  2,000  pounds. 

Completed  at  end  of  fiscal  year :  100  per  cent. 

» Allotment  of  $10,000,  of  which  $6,721.50  was  retamed  to  the  Treeflory. 
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APPROFRIATIONS. 


Aug.  14,  1876 $10, 000 

June  18,  1878 12, 000 

Mar.  3.  1879 9,000 

June  14,  1880 10, 000 

Mar.  3,  1881 10, 000 

Aug.  2,  1882 10.000 

July  5,  1884 10, 000 

Aug.  5,  1886 10,000 

Aug.  11,  1888 12,  500 

Sept.  19,  1890 -—  9,000 

July  13,  1892 10,000 

Aug.  18,  1894 8,  000 

June  3,  1896 20, 000 

Mar.  3,  1899 15, 000 

June  13,  1902 29,000 

Receipts  from  sales,  etc.,  $1,155.30. 


Mar.  3,  1905 $25, 000 

Mar.  2,  1907 20,000 

Oct.   2,   1914    (allotment   Oct. 

7,   1914) 2,000 

Mar.  4,  1915   (allotment  Apr. 

2,   1915) 2,700 

July  27,  1916 3,  500 

Aug.  8,  1917 5,  OOO 

July  18,  1918  (allotment  Aug. 

27,  1918) 5,000 

Mar.  2,  1919  (allotment  Mar. 

21,  1919) 5,000 


Total  of  appropriations 
and   allotments 243,700 


33.  PETOSKEY  HAUBOR,  MICH.     (B16.) 

% 

OPERATIONS  Dl'RJNO  THE  FISCAL  YEAR. 

None.    Expenditures  amounting  to  $271.90  were  for  general  super- 
vision and  onice  contingencies, 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63(i  Cong.,  3(i  sess.,  p.  525) $35,  000 

Existing  project : 

Aug.  18,  1894 $10,000 

June  3,  1896 8,000 

Mar.  3,  1899 20,000 

June  13,  1902 15,000 

Mar.  3,  1905 20, 000 

Mar.  2,  1907 17,  500 

June  25,  1910 20, 000 

Mar.  4,  1915  (allotment  Aug.  27,  1917) 5,000 

115,  500 

Total  of  appropriations  and  allotments 150, 500 

Transferred  under  river  and  harbor  act  of  Mar.  4, 1915 14, 000 

Net  appropriations  and  allotments 136,  500 

Receipts  from  sales,  etc.,  $15.67. 


34.  PENTWATER  HARBOR,  MICH.     (B17.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None.    The  expenditures,  amounting  to  $149.96,  were  for  general 
supervision  and  office  contingencies. 

OONTRAOTS  IN  FORGE. 

None. 
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APPR0EBIATI0N8. 


Mar.  2,  1867 $55, 000 

Apr.  10,  1869 17, 820 

July  11,  1870 10,000 

Mar.  3,  1871 10,000 

June  10.  1872 30,000 

Mar.  3,  1873 20, 000 

June  23, 1874 

Mar.  3, 1875. 

Aug.  14,  1876 10,000 

June  18, 1878 10, 000 

Mar.  3,  1879 6, 000 

June  14, 1880 4, 000 

Mar.  3, 1881 10, 000 

Aug.  2,  1882 10,000 

July  5,  1884 15, 000 

Aug.  5,  1886 10,000 

Aug.  11,  1888 8, 000 

Sept.  19,  1890 8,000 

July  13,  1892 5, 000 

Aug.  18,  1894 1  5, 000 

June  3,  1896 5,000 

Mar.  3, 1899 25, 000 

Receipts  from  sales,  etc.,  $7^.70. 


June  13,  1902 $20, 000 

Mar.  3, 1905 12, 000 

Mar.  2, 1907 10, 000 

Mar.  3,  1909   (allotment  Apr. 

23,  1909) 16,000 

Mar.  3,  1909   (allotment  Jan. 

24,  1912) 3,000 

Mar.  3,  1909   (allotment  Apr. 

24,  1913  > 4,000 

Mar.  3,  1909   (allotment  Apr. 

10,  1914) 4,000 

Mar.  3,  1909  (allotment  Apr. 

24.  1915) 7,000 

Total  of  appropriations 

and  allotments 349, 820 

Transferred  under  act  of  Mar. 
4,  1915 8, 000 

Net  appropriations  and 
allotments 346,820 
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IMPROVEMENT   OF   RIVERS   AND  HARBORS   IN  THE  CHICAGO,   ILL.. 

DISTRICT. 


REPORT  OF  COL.  W.  V.  JUDSON,  CORPS  OF  ENGINEERS. 


IMPRO\^MENTS. 

[The  letters  and  figures  In  parentheses  indicate  the  group,  and  the  numerical  order  In  the 
group,  to  which  the  respective  ImproTements  belong  for  purposes  of  appropriation.] 


1.  Chicago  Harbor,  111.  (Al) 

2.  Chicago  River,  lU.   (A2) 

3-  Calumet  Harbor,  111.  (A3) 

4.  Calumet  River,  IlL  and  Ind. 

(A4) 

5.  Indiana  Harbor,  Ind.  (A5)  — 

6.  Michigan  City  Harbor,  Ind. 

(A6) 

7.  Illinois  River,  III.  (A7) 2832 


Page. 
2823 
2825 
2826 

2828 

2829 

2831 


Paga 

8.  Operating  and   care  of  La 

Grange  and  Eampsvllle 
Locks,  Illinois  River,'  and 
approaches    thereto 2836 

9.  Operating  snag  and  dredge 

boats  on  upper  Mississippi 

River  and  tributaries '  2838 

10.  Illinois  and  Michigan  Canal, 

war  emergency  work 2838 


FOB  pESCEIPTION  OF  IMPROVEMENTS  IN  THE  DISTRICT,   SEE  PAGES    1551   TO   1587. 


CHICAGO  AND  CALUMET  HARBORS,  CHICAGO  AND  ILLINOIS  RIVERS, 
ILL.;  CALUMET  RIVER,  ILL.  AND  IND.;  INDIANA  AND  MICHIGAN 
CITY  HARBORS,  IND.     (GROUP  A.) 

1.  CHICAGO  HARBOR,  ILL.     (Al.) 

A  map  showing  the  various  works  of  past  and  present  projects 
appears  opposite  page  2924,  Annual  Report  for  1914. 

OPERATIONS  DURING  THE  FISOAIi  YEAR. 

Constructing  south  arm  of  southerly  extension  {rubble  mound)  of 
exterior  breakwater. — A  contract  was  entered  into  with  the  Great 
Lakes  Dredge  &  Dock  Co.,  of  Chicago,  IlL,  dated  November  12. 1919. 
for  completion  in  rubble  mound  construction  of  1,232  linear  leet  oi 
the  south  arm  of  the  exterior  breakwater  which  had  been  partially 
constructed  under  a  previous  contract.  This,  added  to  310  linear 
feet  already  completed,  will  result  in  a  total  of  1,542  linear  feet  of 
rubble  mound  construction,  leaving  1,188  linear  feet  to  be  built. 
Under  this  contract  there  had  been  placed  at  the  end  of  the  fiscal 
year  9,824.1  tons  of  stone  of  all  classes  and  155  linear  feet  had  been 
completed  in  section.  Owing  to  strikes  and  contractor's  inability  to 
obtain  coal  and  stone,  the  work  has  been  materially  delayed.  In 
June,  1920,  the  Federal  authorities  placed  an  embargo  on  shipment 
of  stone  by  rail  except  toward  coal  mines,  and  the  small  amount  of 

2823 
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large  Indiana  stone  on  hand  will  probably  be  exhausted  early  in 
July.  Contract  is  10.9  per  cent  completed  as  to  value  and  9.8  per  cent 
as  to  acceptance  for  payment.  Expenditures  during  the  year: 
$984.03  on  this  contract  and  $15,399.43  on  former  contract.  Total 
cost  to  date,  $154,575.16. 

Concrete  caissons, — Arrangements  were  made  with  the  Milwaukee 
district  to  construct  22  concrete  caissons,  54  by  21.25  by  24  feet  each, 
for  use  in  constructing  the  remaining  1,188  linear  feet  of  breakwater 
under  a  future  contract.    Expenditures  during  the  year,  $374.89. 

Motor  launch  ^^Chicago^'^  operation^  etc, — ^This  vessel  was  *used  for 
inspections  and  investigations,  and  during  the  winter  its  machinery 
was  overhauled  and  minor  repairs  made.  Expenditures  during  the 
year,  $3,241.54. 

Care  and  repair  of  property  and  plant. — Property  and  plant  were 
cared  for  and  general  supervision  was  exercised.  The  motor  launch 
/S'emine)?^. having  become  entirely  unserviceable,  its  hull  was  con- 
demned to  be  sold.  The  new  motor,  arranged  for  at  the  close  of  the 
previous  year,  was  installed  in  the  motor  launch  Sea  Gull  and  altera- 
tions were  made  in  its  cabin.  The  motor  launch  Gloriana  (since  re- 
named Calumet)  was  purchased  at  cost  of  $7,474.77  (chargeable  to 
this  and  five  other  appropriations)  to  replace  the  Seminole  for  use 
of  the  survey  party.    Expenditures  during  the  year,  $5,581.35. 

Negotiations  have  for  some  time  been  carried  on  with  the  city 
authorities  of  Chicago  toward  the  donation  by  the  city  to  the  United 
States  of  a  tract  of  land  adjacent  to  the  North  Pier,  about  100  by  500 
feet,  with  a  view  to  the  construction  of  a  building  by  the  United 
States  Engineer  Department.  The  necessary  ordinance  was  passed 
by  the  city  council  February  5,  1920,  and  was  approved  by  the  mayor 
February  10,  1920,  but  the  quitclaim  deed  had  not  been  executed  at 
the  close  of  the  year,  nor  had  the  enabling  act  been  passed  by  the 
General  Assembly  of  the  State  of  Illinois. 

In  compliance  with  the  provisions  of  section  7  of  the  river  and 
harbor  act  of  July  18,  1918,  a  report  was  prepared  and  submitted  in 
August,  1919,  upon  water  terminal  and  tcansfer  facilities.  (See  H. 
Doc.  No.  652,  66th  Cong.,  2d  sess.)  Expenditures  during  the  year, 
$654.64.    ^  ^  . 

Protection  of  navigable  waters, — In  the  immediate  vicinity  of 
Chicago  (in  the  so-called  Chicago  industrial  district)  there  are  ap- 
proximately 131  miles  of  river  front  (Calumet  and  Chicago  Rivers 
and  branches)  and  40  miles  of  lake  front,  much  of  this  frontage  being 
densely  occupied  by  industrial  plants.  Constant  and  careful  super- 
vision must  DC  exercised  and  frequent  inspections  are  necessary  to 
prevent  illegal  dumping  of  refuse  material  from  these  plants  into 
the  rivers  and  lake  and  to  enforce  the  terms  of  numerous  War  De- 
partment permits.  Six  permits  were  issued,  work  under  all  permits 
in  force  inspected,  and  general  supervision  exercised.  Expenditures 
during  the  year,  $3,414.10. 

Surveys, — Local  surveys  were  made  as  needed.  Expenditures  dur- 
ing the  year,  $1,600.18. 

CONTRACT  IN  FORCE. 

Name  of  contractor :  The  Great  Lakes  Dredjre  &  Dock  Co.,  Chicago,  III. 
Amount  and  character  of  work:  t:Jonstructing  southern  arm  (rubble  mound) 
of  exterior  breakwater,  about  $292,100. 
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Price  per  unit:  Class  "A"  stone,  $1.90;  class  "B"  stone,  $3.05;  class  "C 
stone,  $2.95 ;  and  class  **  D  '*  stone,  $4.90  per  ton  of  2,000  pounds  stone  in  place, 
respectively. 

Date  of  contract :  November  12,  1919. 

Date  of  approval :  November  21,  1919. 

Date  fixed  for  commencement:  April  15,  1920  (waived). 

Date  of  actual  commencement :  May  22,  1920. 

Date  fixed  for  completion :  September  14,  1920. 

Completed :  10.9  per  cent.     ' 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  425),      $446, 005 

Present  project : 

July  11,  1870 $100,000 

Mar.  3,  1871 100, 000 

June  10,  1872 90.000 

Mar.  3,  1873 90,000 

June  23,    1874 75,000 

Mar.  3,  1875 78, 000 

Aug.  14,  1876 5, 000 

June  18,  1878 75, 000 

Mar.  3.  1879 75, 000 

June  14,  1880 145,000 

Mar.  3.  1881 150, 000 

Aug.  2,  1882 200,000 

July  5,  1884 100,000 

Aug.  5,  ISSC . 75,  000 

Aug.  11,  1SS8 200,000 

Sept.  19,  1890 100. 000 

July  13,  1892 72, 000 

Aug.  18,  1894 *  55.  000 

Mar.  3,  1899 : 100, 000 

Mar.  3,  1905 200.000 

Mar.  2,  1907 "57,000 

June  25,  1910 240, 000 

July  25,  1912 350,000 

Aug.  24,  1012 240.000 

Mar.  4.  1915 800, 000 

July  27.  1916 714, 300 

3,986,300 

Total  of  appropriations 4,432,305 

Receipts  from  sales,  etc.,  $1,856.70. 


2.  CHICAGO  lUVER.  ILL.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations  during  the  fiscal  year  other  than  the 
miscellaneous  work  mentioned  below,  the  shoaling  in  channels  not 
being  found  sufficient  to  justify  redredging. 

Motor  launch  ^^  Chirar/o,^^  operations^  etc. — (See  Chicago  Harbor 
report.)     Expenditures  during  the  year,  $1,879.98. 

Care  and  repair  of  property  and  plant. — (See  Chicago  Harbor  re- 
port.) The  building  of  a  storehouse  at  the  North  Branch  turning 
basin  was  indefinitely  postponed  in  anticipation  of  the  donation  by 

^  Appropriation  was  orlRlnally  $80,000.  but  $2.5,000  was  transferred  to  the  Chicago 
River  Improvomeut,  as  coudltlonally  authorized  by  the  act  of  1894. 

<  Appropriation  wii»  orlirinaliy  $2.'')0.o()o,  but  S193,()()0  wan  transferred  to  the  Chicago 
River  improvement  under  authority  of  the  administrative  act  of  May  28,  1908. 
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the  city  of  Chicago  of  a  lot  of  land  near  the  mouth  of  the  river. 
Expenditures  during  the  year,  $3,571.41. 

in  compliance  with  the  provisions  of  section  7  of  the  river  and 
harbor  act  of  July  18,  1918,  a  report  was  prepared  and  submitted  in 
August,  1919,  upon  water  terminal  and  transfer  .facilities  (see  H. 
Doc.  No.  652,  66th  Cong.,  2d  sess.).  Expenditures  during  the  year, 
$367.98. 

Protection  of  navigable  waters, — (See  Chicago  Harbor  report.) 
Seven  permits  were  issued,  work  under  all  permits  in  force  inspected, 
and  general  supervision  exercised.  Expenditures  during  the  year, 
$2,803.79. 

Surveys. — A  complete  sounding  survey  was  made  over  the  main 
river  and  its  north  branch  from  Sush  Street  Bridge  up  to  North 
Avenue,  covering  all  of  the  river  which  is  included  in  the  present 
project.  Local  surveys  were  made  as  needed.  Expenditures  during 
the  year,  $1,315.36. 

The  work  of  checking  amount  of  diversion  of  water  from  Lake 
Michigan  by  the  Sanitary  District  Canal  was  undertaken  during 
October,  November,  and  December,  1919,  and  report  thereon  was 
submitted  December  13,  1919.  Expenditures  during  the  year, 
$728.72. 

APPROPRIATIONS. 

Previous  projects  (see  H.  Doe.  No.  1491,  63d  Cong.,  3d  sess.,  p. 

426) *  $956, 457. 00 

Present  project: 

Mar.    2,   1907 $300, 000. 00 

May^im::::::::::::::::::::::::::::^^^^ 

Mar.  3,  1909 5, 000. 00 

June  25,  1910 175, 000. 00 

Feb.  27,  1911 34,000.00 

Aug.  24.  1912 28,000.00 

Mar.  4.  1913 10,000.00 

Aug.  1,  1914 40,000.00 

Oct.  2,  1914 10.000.00 

Mar.  4,  1915 20,000.00 

July  27,  1916 30. 000. 00 

Aug.  8,  1917 30, 000. 00 

875, 000. 00 

Total  appropriations 1, 831, 457. 00 

Transferred  to  Chicago  Harbor  in  1912  to  cover  error  in  title  of 
allotment 900.81 

Net  total 1, 830.  556. 19 

Receipts  from  sales,  etc.,  $1,736.97. 


3.  CALUMET  HARBOR,  ILL.   (A3.) 
OPERATIONS   DUKING   THE   FISCAL   YEAR. 

Constructing  concrete  superstructure  on  breakwater. — ^Under  con- 
tract with  FitzSimons  &  Connell  Dredge  &  Dock  Co.,  of  Chicago,  111., 
dated  June  24, 1919,  for  rebuilding  in  concrete  a  portion  of  the  super- 

>  Includes  S25,000  conditionally  appropriated  by  the  rlyer  and  harbor  act  of  Aug.  18, 
1894. 

*  Transferred  to  the  Chicago  River  Improvement  under  authority  of  the  act  of  May  28» 
1908,  from  the  1907  appropriation  for  Chicago  Harbor.  • 
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structure  of  the  breakwater,  there  had  been  completed  at  the  end  of 
the  year  400  linear  feet  of  superstructure  on  24- foot  cribs,  and  some 
work  had  been  done  on  30- foot  cribs,  all  being  on  portions  of  the- 
breakwater  where  the  superstructure  was  in  danger  of  complete  dis- 
integration. There  was  used  in  the  work  1,299.1  cubic  yards  of  con- 
crete and  18,391.2  pounds  of  iron  and  steel.  The  large  stone  which 
had  been  placed  in  the  broken  sections  for  temporary  repair  were  re- 
adjusted for  prevention  of  further  damage  until  concrete  can  be 
placed.  Owing  to  labor  troubles  the  work  has  been  materially  de- 
layed. Contract  is  34  per  cent  completed.  Expenditures  during  the 
year,  $28,163.79.    Total  cost  to  date,  $28,473.35. 

Motor  launch  ^^  Chicago ^'^  operation^  etc. — (See  Chicago  Harbor 
report.)     Expenditures  during  the  year,  $2,433.38. 

Care  and  repair  of  property  and  plant. — (See  Chicago  Harbor  re- 
port.)    Expenditures  during  the  year,  $2,961.31. 

In  compliance  with  the  provisions  of  section  7  of  the  river  and 
harbor  act  of  July  18,  1918,  a  report  was  prepared  and-eubmitted  in 
August,  1919,  upon  water  terminal  and  transfer  facilities.  (See  H. 
Doc.  No.  652,  66th  Cong.,  2d  sess.)  Expenditures  during  the  year, 
$67.26. 

Protection  of  namgable  waters, — (See  Chicago  Harbor  report.) 
No  new  permits  were  issued,  but  work  under  all  permits  in  force  were 
inspected  and  general  supervision  exercised.  Expenditures  during 
the  year,  $1,687.70. 

Surveys. — Local  surveys  were  made  as  needed.  Expenditures  dur- 
ing the  year,  $1,308.64.  , 

.  COin^RACrr  IN  FORCE. 

Name  of  contractor :  FitzSimons  &  CdneU  Dredge  &  Dock  Co.,  Chicago.  111. 
Amount  and  character  of  work :  Reconstructing  in  concrete  about  1,242  linear 
feet  of  breakwater :  about  .$90,000. 

Price  per  unit :  $7,054.76  per  100  linear  feet. 

Date  of  contract :  Juno  24,  1919. 

Date  of  approval :  July  9,  3919. 

Date  fixed  for  commencement :  July  30,  1919. 

Date  of  actual  commencement :  October  1,  1919. 

Date  fixed  for  completion :  September  30,  1920. 

Completed :  34  per  cent. 

APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1401, 63d  Cong.,  3d  sess.,  p.  418)  _     $462, 400. 00 

Present  project : 

Junes,  1896 $75,000.00 

Mar.  3,  1899 150, 000.  00 

June  6,  1900 185,  350. 00 

Mar.  3,  1901 255, 000.  00 

June  28,  1902 215,000.00 

Mar.  3,  1903 204,  480.  00 

Mar.  2.  1907 20,000.00 

June  25,  1910 30,000.00 

Mar.  4,  1915 18, 000. 00 

July  27,  1916 25,000.00 

Aug.  8,  1917 15,000.00 

Mar.  2,  1919 ^ 138, 170. 00 

June  5.  1920  (allotted  June  15,  1920) 130.000.00 

1, 461,  000. 00 

Total  of  appropriations 1, 923,  400. 00 

Receipts  from  sales,  etc.,  $5.80. 
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4.  CAI.UMET  RIVER,  ILL.  AND  IND.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR, 

There  were  no  operations  during  the  fiscal  year  other  than  the 
miscellaneous  work  mentioned  below,  the  shoamig  in  channels  not 
being  found  sufficient  to  justify  redredging. 

Rock  excavation. — Specifications  were  prepared  and  proposals 
were  opened  April  16, 1920,  for  deepening  the  "rock  cut "  (1,750  feet 
of  channel  between  One  hundred  and  eleventh  and  One  hundred  and 
fourteenth  Streets)  to  23  feet  at  Chicago  city  datum  under  the  spe- 
cial allotment  of  $100,000  made  June  7,  1919.  Only  one  bid  was  re- 
ceived and  it  was  rejected  as  being  excessive.  Investigations  are  in 
progress  looking  to  a  less  expensive  method  of  doing  the  work.  Ex- 
penditures during  the  year,  $278.38. 

Motor  launch  Ohicago,  operation^  etc. — (See  Chicago  Harbor  re- 
port.)    Expenditures  during  the  year,  $1,413.35. 

Care  and  repair  of  property  arid  plant. — (See  Chicago  Harbor  re- 
port.)    Expenditures  during  the  year,  $2,852.54. 

In  compliance  with  the  provisions  of  section  7  of  the  river  and 
harbor  act  of  July  18,  1918,  a  report  was  prepared  and  submitted 
in  August,  1919,  upon  water  terminal  and  transfer  facilities.  (See 
H.  Doc.  No.  652,  66th  Cong.,  2d  sess.)  Expenditures  during  the 
year,  $100. 

Protection  of  navigable  waters. — (See  Chicago  Harbor  report.) 
One  permit  was  issued,  work  under  all  permits  in  force  inspected, 
and  general  supervision  exercised.  Expenditures  during  the  year, 
$1,806.  ^ 

Surveys. — An  accurate  survey  and  maps  of  the  "  rock  cut "  were 
completed  and  computations  made.  Local  surveys  were  made  as 
needed.    Expenditures  during  the  year,  $3,900.40. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  GSd  Congn  3(1  sess,  p. 
418)    $485, 000. 00 

Present  project : 

Apr.  28,  1904  (allotted  May  31.  1904) $41,718.98 

Mar.  3,  1905 100,  000. 00 

June  30,  1906 156,0(X).00 

Mar.  2,  1907 191,  500.  00 

Mar.  4,  1907 20,000.00 

May  27.  1908 140,  000.  00 

Mar.  3,  1909 30,000.00 

June  25,  1910 98,  000.  00 

Feb.  27,  1911 10,  000.  00 

Mar.  4,  1913 20,000.00 

Oct.  2,   1914 10,000,00 

Mar.  4,  1915 22,000.00 

Mar.  4,  1915  (allotted  June  7,  1919) 100,000.00 

July  27,  1916 20,  000. 00 

Aug.  8,  1917 20.000.00 

979,  218. 98 

Total  of  appropriations 1,464,218.98 

Keceipts  from  sales,  etc..  $102.09. 
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5.  INDIANA  HARBOR,  IND.     (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Constructing  east  breakwater,  concrete  caissons  {new  work). — A 
contract  was  entered  into  with  the  Great  Lakes  Dredge  &  Dock  Co., 
of  Chicago,  111.,  dated  August  21,  1919,  for  construction  in  concrete 
caisson  of  810  linear  feet  of  the  east  breakwater,  including  also  the 
construction  and  placing  of  a  timber  lighthouse  crib,  the  caissons 
to  be  furnished  by  the  Milwaukee  district  and  the  timber  to  be 
furnished  by  the  United  States  from  the  Paqific  coast.  At  the  close 
of  the  fiscal  year  the  lighthouse  crib  had  been  completed  except 
for  a  small  amount  of  steel  sheathing,  the  foundation  for  the  crib 
had  been  placed  and  leveled,  and  the  loundation  for  the  caissons  had 
been  placed  but  not  leveled.  There  had  been  used  for  the  light- 
house crib  196,719  feet  b.  m.  of  timber,  32,633  pounds  of  iron  and  ' 
steel,  and  2,691  tons  of  foundation  stone,  and  there  had  been  dredged 
for  foundation  trench  786  cubic  yards  of  material.  For  the  break- 
water proper  there  had  been  dredged  5,996  cubic  yards  of  material 
and  placed  12,849  tons  of  foundation  stone  not  leveled.  Eight  cais- 
sons had  been  delivered  from  Milwaukee  district  and  five  more  were 
ready  for  delivery  and  one  was  under  construction.  Contract  is  50 
per  cent  completed  as  to  value,  but  no  payments  have  been  made  to 
the  contractor.  Expenditures  during  tne  year,  $52,716.48,  of  which 
$41,735.31  was  for  building  caissons  and  $8,585.03  was  for  timber, 
freight,  etc.  About  $33,000  of  the  expenditures  is  to  be  refunded  by 
the  lighthouse  department. 

Constructing  north  breakwater^  rubble  mound  {new  work), — A 
contract  was  entered  into  with  the  Great  Lakes  Credge  &  Dock  Co., 
of  Chicago,  111.,  dated  September  25,  1919,  for  completion  in  rubble- 
mound  construction  of  the  entire  north  breakwater,  which  had  been 
partially  constructed  under  a  previous  contract.  There  had  been 
placed  at  the  close  of  the  fiscal  year  5,462.9  tons  of  stone  of  all 
classes,  but  no  complete  section  had  been  obtained.  Contract  is  23.7 
per  cent  completed  as  to  value  and  12  per  cent  accepted  for  pay- 
ment. Expenditures  during  the  year  $854.95  on  this  contract  and 
$51,407.73  on  the  two  terminated  contracts.  Total  cost  to  date, 
$198,122.08. 

Dredging  Indiana  Harbor  Camd, — A  contract  was  entered  into 
with  the  (xreat  Lakes  Dredge  &  Dock  Co.,  of  Chicago,  111.,  dated 
November  22,  1919,  for  dredging  the  canal  to  the  amount  of  about 
30,000  cubic  yards.  At  the  end  of  the  fiscal  year  there  had  been 
'dredged  21,513  cubic  yards,  and.  the  contract  was  69  per  cent  com- 
pleted.   Expenditures  during  the  year,  $3,987.68. 

In  all  three  of  the  above-described  contracts  work  has  been  ma- 
terially delayed  by  strikes  and  inability  of  contractor  to  obtain  coal 
and  other  supplies.  In  June,  1920,  the  Federal  authorities  placed  an 
embargo  on  shipments  of  stone  by  rail  except  toward  coal  mines, 
and  the  small  amount  of  Indiana  stone  on  hand  will  probably  be 
exhausted  early  in  July. 

Motor  launch  Chicago^  operation^  etc, — (See  Chicago  Harbor  re- 
port.)   Expenditures  during  the  year,  $2,575.22. 

Care  and  rejmir  of  properfij  and  plant, — (See  Chicago  Harbor  re- 
port.)   Expenditures  during  the  year,  $2,858.50. 
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In  compliance  with  the  provisions  of  section  7  of  the  river  and  har- 
bor act  of  July  18,  1918,  a  report  was  prepared  and  submitted  in 
August,  1919,  upon  water  teiminal  and  transfer  facilities.  (See  H. 
Doc.  No.  652,  66th  Cong.,  2d  sess.)  Expenditures  during  the  year, 
$402.50. 

Protection  of  navigable  waters. —  (See  Chicago  Harbor  report.) 
One  permit  was  issued,  work  under  all  permits  in  force  inspected, 
and  general  supervision  exercised.  Expenditures  during  the  year, 
$1,795.28. 

Surveys. — Local  surveys  were  made  as  needed.  Expenditures  dur- 
ing the  year,  $1,828.86. . 

A  revised  estimate  of  the  cost  of  completing  the  project,  rendered 
necessar\'  by  the  greatly  increased  cost  of  labor  and  materials,  was 
approved  on  June  25,  1919.  Under  this  revision  the  approved  esti- 
mated cost  of  the  project  when  completed  is  $1,636,000,  an  increase 
over  previous  estimate  of  $393,800. 

OOKTRAOTS  IN  FORCE. 

Name  of  contractor:  The  Groat  Lakes  Dredge  &  Dock  Co.,  Chicago,  111. 

Amount  and  character  of  work:  Constructing  810  feet  of  concrete  caisson 
breakwater  and  lighthouse  crib ;  about  $105,857.42. 

Prices  per  unit :  Excavation,  $0.50  cubic  yard ;  subfoundation,  leveling  stone, 
main  foundation,  and  riprap  stone,  $2.50  per  ton ;  sinking  caissons,  $400  each ; 
sand  filling-  In  caissons,  $1  per  cubic  yard ;  concrete  filling  in  caissons,  $12  per 
cubic  yard;  concrete  superstructure  on  caissons,  $12  per  cubic  yard:  mooring 
posts  in  place,  $25  each ;  stone  filling  in  crib,  $2.50  per  ton ;  timber  framed  in 
crib,  $35  per  M  feet  b.  m. ;  drift  bolts  and  spikes  in  place,  7  cents  per  pound ; 
screw  bolts,  tie  rods,  and  sheet-steel  sheathing,  10  cents  per  pound ;  sheet-steel 
sheathing,  braces,  etc.^  above  top  of  crib,  $2,000 ;  concrete  superstructure  on  crib, 
$13  per  aibic  yard ;  and  sewers,  drains,  and  conduits,  $1,000. 

Date  of  contract :  August  21,  1919. 

Date  of  approval :  September  8,  1919. 

Date  fixed  for  commencement :  September  26,  1919. 

Date  of  actual  commencement :  October  9,  1919. 

Date  fixed  for  completion :  September  30,  1920. 

Completed :  50  per  cent. 

Name  of  contractor:  The  Great  Lakes  Dredge  &  Dock  Co.,  Chicago,  111. 

Amount  and  character  of  work :  Constructing  2,715  feet  rubble-mound  break- 
water ;  about  $455,020. 

Prices  per  unit :  Class  "A"  stone  in  place,  $1.60;  classes  "  B  "  and  "  C  "  stone 
in  place,  $1.50 ;  and  class  "  D  "  stone  in  place,  $3.25  per  ton  of  2,000  pounds, 
respectively. 

Date  of  contract :  September  25,  1919. 

Date  of  approval :  October  15,  1919. 

Date  fixed  for  commencement:  November  25,  1919  (waived). 

Date  of  actual  commencement :  June  11,  1920.  , 

Date  fixed  for  completion :  June  25,  1931. 

Completed:  23.7  per  cent. 

Name  of  contractor:  The  Great  Lakes  Dredge  &  Dock  Co.,  Chicago,  111. 
Amount  and  character  of  work:  Dredging  in  Indiana  Harbor  Canal;  about 
$11,520  (30,000  cubic  yards). 
Price  per  unit :  38.4  cents  per  cubic  yard,  scow  measurement. 
Date  of  contract :  November  22,  1919. 
Date  of  approval :  December  11,  1919. 
Date  fixed  for  commencement :  April  15,  1920. 
Date  of  actual  commencement :  December  1,  1919. 
Date  fixed  for  completion:  July  14,  1920  (three  working  months). 
Completed :  69  per  cent. 
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APPROPRIATIONS. 

June  25,  1910 $62,000 

July  25,  1912 25,000 

Mar.  4,  1013 225,000 

Mar.  4,  1915 150,000 

July  27.  1916 400,000 

Aug.  8,  1917 '  415,200 

Total  appropriations 1, 277, 200 

Receipts  from  sales,  etc.,  $10.98. 


6.  MICHIGAN  CITY  HARBOR,  IND.     (A6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Repair  of  piers  arid  breakwater. — During  October  minor  repairs 
were  made  to  superstructure  of  the  piers  and  breakwater  by  day 
labor  and  use  of  Irovemment  plant,  about  5,000  feet  b.  m.  of  timber 
and  264  pounds  of  spikes  and  strap  iron  being  used  in  this  work. 

Under  an  informal  a^eement  with  the  Great  Lakes  Dredge  & 
Dock  Co.,  727  tons  of  riprap  and  filling  stone  were  placed  in  the 
breakwater  and  west  pier.    Expenditures  during  the  year,  $4,719.26. 

Dredging. — To  restore  the  project  depth  (15  feet  below  low-water 
datum)  and  aid  the  "  Water  ^elt  Line,^'  by  far  the  most  important 
water  carriers  at  this  port,  proposals  for  dredging  (under  10  days' 
notice)  were  invited  and  opened  in  May.  Only  one  bid  was  received, 
the  price  being  placed  at  58  cents  per  cubic  yard.  This  being  con- 
sidered as  excessive,  the  temporary  loan  of  a  dredging  outfit  from 
the  Milwaukee,  Wis.,  district  was  secured  to  do  the  small  amount  of 
work  desired.  In  consequence,  the  U.  S.  dipper  dredge  Kewaunee^ 
with' accompanying  plant,  commenced  work  on  May  17  and  finished 
on  June  24,  removing  41,580  cubic  yards  of  material,  of  which  35,040 
cubic  yards  was  taken  from  above  and  6,540  cubic  yards  from  below 
Franklin  Street  bridge.  There  is  now  a  channel  some  15  feet  deep, 
and  varying  in  width  from  40  to  80  feet,  from  Franklin  Street  bridge 
to  a  point  some  6,600  feet  above,  and  a  channel  not  less  than  150  feet 
in  width  and  not  less  than  18  feet  in  depth  from  Franklin  Street 
bridge  out.    Expenditures  during  the  year,  $680.05. 

Motor  launch  ^^Chicago^^'^  operation^  etc, —  (See  Chicago  Harbor 
report.)    Expenditures  during  the  year,  $1,359.41. 

Care  and  repair  of  property  and  plant. —  (See  Chicago  Harbor  re- 
port.)   Expenditures  during  the  year,  $2,241.66. 

In  compliance  with  the  provisions  of  section  7  of  the  river  and  har- 
bor act  of  July  18.  1918,  a  report  was  prepared  and  submitted  in 
August,  1919,  upon  water  terminals  and  transfer  facilities  (see  H. 
Doc.  Xo.  652,  66th  Cong.,  2d  sess.).  Expenditures  during  the  year, 
$38.18. 

Protection  of  navi(/able  waters, — (See  Chicago  Harbor  report.) 
No  new  permits  were  issued,  but  work  under  all  permits  in  force  were 
inspected  and  general  supervision  exercised.  Expenditures  during 
the  year,  $549.94. 

Surveys. — Examination  soundings  were  made  of  this  harbor  in 
April  to  obtain  data  upon  which  the  above-described  dredging  opera- 
tions were  based.  Local  surveys  were  made  as  needed.  Expenditures 
during  the  year,  $336.47. 
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APPROPRIATIONS. 

Previous  projects    (see  ft.  Doc.   No.   1491,  63<1  Conp.,  Hi\  sess., 
p.  485)   $287,338.02 

Existing  project: 

Jiilv  11,  1«70 $25,000.00 

Mar.  3.  1R71 15.000.00 

June  10,  1872 .50,000.00 

Mar.  X  1873 50,000.00 

June  23,  1874 50.000.00 

Mar.  3,  1875 50,000.00 

Aup:.  14,  1876 35,000.00 

June  18,  1878 75,000.00 

1878  (allotment)  2,500.00 

Mar.  3,  1879 40.000.00 

June  14,  1880 55,000.00 

Mar.  3,  1881 45,000.00 

Auk.  2,  1882 80,000.00 

July  5,  1884 50,000.00 

AuR.  5,  1886 56.250.00 

AuR.  11,  1888 95,000.00 

Sept.  19,  1890 57,500.00 

Julv  13,  1892 45.000.00 

AujT.  18,  1894 30,000.00 

June  3,  1896 80,000.00 

Mar.  3,  1899 7,500.00 

June  6,  1900 . 195,  000. 00 

June  13,  1902 63,000.00 

Mar.  3,  1905 45,000.00 

Mar.  2,  1907 60,000.00 

Mar.  3,  1909 49.500.00 

Apr.  17,  1909  (allotment) 20,000.00 

Mav  12,  1910  (allotment) 12,200.00 

•Turie  2.5,  1910 65,  500. 00 

Feb.  27.  1911 23,000.00 

Julv  25,  1912 10.000.00 

Oct.  2,  1914 50,000.00 

July  27,  1916 20,000.00 

Mar.  2,  1919  (allotted  Mar.  18,  1919) 30,000.00 

June  5,  1920  (allotted  June  15,  1920) 10,000.00 

1 ,  646, 950. 00 


1, 934, 338. 92 


Carried  to  surplus  fund  of  Treasrary  from  appropriation  of  Au^y. 
30,  1852 5.15 


Net  total 1,934,338.77 

Receipts  from  sales,  etc.,  $5,822. 05. 


7.  ILLINOIS  RIVER,  ILL.     (A7.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 
(A)    BELOW  COPPERAS  CBEEK    (136.7   MILES). 

The  work  in  progress  at  the  beginning  of  the  year  was:  Dredging, 
snagging,  making  local  surveys,  inspections,  and  care  of  and  repair 
of  property  and  plant;  47,907  cubic  yards  of  material  being  removed 
from  the  channel  at  the  following  localities: 
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Miles. 

Name. 

Main- 
tenance. 

26 

Foot  FInrricanp  Island 

Cuba-  v^in/.t. 

47 

Burkhorn  Bar .                                          ... 

2<),492 

116 

Devik  Elbow 

16,065 

Total 47,r07 

Experimental  dredging  was  undertaken  between  the  6th  and  14th 
of  November  (at  9  and  19  miles  from  mouth  of  river)  with  the 
Mississippi  River  hydraulic  dredge  Apo  and  plant,  loaned  by  the 
Rock  Island  district.  The  actual  pumping  time  of  the  dredge  was 
about  60  hours,  and  4,775  cubic  yards  of  material  was  removed. 
Work  had  to  be  suspended  on  account  of  shortage  of  coal,  but  the 
results  of  the  work  done  show  that  a  hydraulic  dredge  without  a 
cutter  will  serve  no  useful  purpose  on  this  river. 

The  towboat  Comanche  removed  10  snags  from  the  channel  during 
the  year.  The  old  protection  at  piers  of  the  abandoned  Chicago^ 
Peoria  &  St.  Louis  Railroad  bridge,  Havana,  111.  (mile  120.3),  which 
had  become  a  menace  to  navigation,  was  removed. 

Local  sun^eys  were  made  of  the  river  at  miles  9,  19,  and  20.  ' 

The  following  round  trips  were  made  by  the  towboat  Camanrhe 
for  snagging,  inspections,  fuel,  and  distribution  of  supplies : 

Seven,  Peorln  to  Lancaster  Landing. 
One,  Peoria  to  Devils  Elbow. 
Three,  Peoria  to  La  Grange  Look. 
One,  Peoria  to  GrlpgavIUe  Landing. 
One,  Pe<»rla  to  Buekhom  Bar. 
Three,  Peoria  to  Kampsville  I^ck. 
One,  Peoria  to  Hurricane  Island. 
Two,  Peoria  to  mouth  of  river. 
Two,  Peoria  to  St.  Louis,  Mo. 

Repairs  to  Government  plant  and  property  were  made,  at  a  cost 
of  $8,814.42. 

The  steam  launch  Dearhorn  (condemned)  has  been  partially  dis- 
mantled for  sale  as  scrap. 

Approximately  5,350  cubic  yards  of  material  was  removed  from 
the  slip  used  as  a  boat  harbor  at  the  Peoria  boat  yard  and  about  300 
cubic  yards  of  filling  was  deposited  about  the  marine  ways.  The 
marine  ways  were  in  use  290  days  by  the  United  States  and  leased 
to  outside  parties  16  days  during  the  year. 

It  is  estimated  that  approximately  640,000  cubic  yards  (new  work) 
and  650,000  cubic  vards  (accumulated  maintenance)  must  be  done  to 
complete  a  channel  7  feet  deep  and  200  feet  wide  at  the  project  plane 
of  reference  (measured  from  the  low-water  surface  of  1901),  and  in 
addition  150,000  cubic  yards  annual  maintenance  must  be  cared  ior. 

It  is  proposed  that  the  bars  most  difficult  of  navigation  shall  be 
dredged  first,  and  thereafter  the  work  of  producing  the  project  chan- 
nel pro^^ressively  from  the  mouth  of  the  river  upstream  shall  be  con- 
tinued m  so  far  as  permitted  by  the  stage  of  the  river.  The  river 
near  the  mouth  is  frequently  l,oo  high  for  dredging  operations,  due 
to  backwater  from  the  Mississippi. 
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Expenditures  during  the  year,  $37,392.48 ;  $4,006.39  for  new  work 
and  $33,386.09  for  maintenance,  divided  as  follows : 


! 

Saperintendence  and  orricc  expeiises ,    $2, 213. 51 

Care  and  repair  of  property  and  plant !      1 ,  762. 88 

Dredgins ^ I 

Snagging ! 

Surveys ' 

Removing  wrecks,  etc ' 

Havana  bridge I 

Total '      4,006.39 


'Mainte- 
nance. 


88,968.82 

7,051.54 

14,363.38  , 

1,354.51  I 

1,410.14 

173. 70 

64.00 


33,386.09 


Total.' 


$11,212.33 

8,814.42 

14.363.38 

1,354.51 

1,410.14 

173.70 

64.00 


37,392.48 


(B)    COPPERAS   CBEEK  TO  LA  SALLE    (87.4    MILES). 

No  dredging  was  done  in  this  part  of  the  river  during  the  year  by 
the  Federal  Government,  but  the  Government  dredging  plant  was 
loaned  to  the  State  of  Illinois  and  the  following  dredging  done : 


^flle 


207 
197 

78 


Location. 


I  Hennepin 

Henry  Lock 

I  Copperas  Creek  Lock 

I  Total  (all  maintenance) 


Total. 


Cubic  yardx. 

2,000 

3,000 

555 

5,555 


The  Government  dredging  plant  was  also  hired  by  the  Central  Illi- 
nois Light  Co.,  at  Pepria,  ill.,  for  one.  day,  and  400  cubic  yards  of 
mud  (all  maintenance)  and  22  old  piling  were  removed  near  their 
plant,  mile  162. 

The  dredge  outfit  removed  38  snags  from  the  river  at  mile  148 ;  and 
the  towboat  Comanche  removed  2  snags  from  the  channel  during  the 
year. 

Local  surveys  were  made  as  follows :  Soundings  taken  at  mouth  of 
Lake  Depue  and  upper  free  bridge,^Peoria,  and  of  miles  146-148, 
inclusive. 

The  following  round  trips  were  made  by  the  towboat  Comancfie  for 
snagging,  inspection,  and  distribution  of  supplies : 

Two,  Peoria  to  La  Salle. 
One,  Peoria  to  Chlllicothe. 
One,  Peoria  to  Lake  Depue. 

A  report  upon  the  preliminary  examination  of  the  10-mile  reach 
of  the  Illinois  River,  ill.,  from  Ottawa  to  Utica,  provided  for  by  the 
river  and  harbor  act  approved  March  2, 1919,  was  submitted  on  Octo- 
ber 25, 1919. 

The  plans  of  the  State  of  Illinois  to  construct,  operate,  and  main- 
tain an  8-foot  channel  for  the  purpose  of  navigation  in  the  Illinois 
River  from  Lockport  to  La  Salle,  to  be  known  as  "  The  Illinois  Water- 
way," were  approved  by  the  Secretary  of  War  under  date  of  March  4. 
1920.  In  view  of  the  foregoing  it  is  logical  to  believe  that  the  United 
States  will  ultimately  deepen  the  Illinois  River  from  the  lower  end  of 
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the  State  project  (Utica)  to  the  mouth  of  the  river  to  a  depth  of  8 
feet,  and  attention  is  invited  to  the  recommendations  of  Board  of  En- 
gineers for  Eivers  and  Harbors  printed  in  House  Document  No.  762, 
Sixty-third  Congress,  second  session,  that  the  State  shall  transfer  to 
the  United  Stat^  the  locks  and  dams*  at  Henry  and  Copperas  Creek 
on  the  Illinois  Eiver. 

Expenditures  during  the  year:  Snagging,  $334.24;  local  surveys, 
$82.49;  total,  $416.73. 

ILLINOIS  BIVEB  IN  GENERAL. 

In  connection  with  the  care  of  the  aids  to  navigation  (thirteenth 
lighthouse  district),  the  following  trips  were  made  by  the  towboat 
Comanche: 

Three,  Peoria  to  mouth  of  river  and  return. 
Two,  Peoria  to  La  Salle  and  return. 
One,  Peoria  to  Coon  Hollow  and  return. 

Twelve  new  lights  were  established  below  Peoria  by  authority 
of  the  Commissioner  of  Lighthouses  and  aids  to  navigation  were  re- 
paired and  maintained. 

Changes  in  hoots. — ^The  changes  in  boats  operating  on  the  river 
during  the  year  were  as  follows :  The  United  States  Food  Products 
Co.  chartered  the  steamer  Jas.  Moren  and  three  barges  and  have 
made  two  trips  with  cargoes  of  7,000  tons  of  molasses  fom  New 
Orleans  to  Peoria.  This  company  states  that  they  have  chartered 
one  more  fleet  and  expect  to  make  one  round  trip  a  month  with  each 
outfit.  They  have  also  entered  into  a  contract  with  a  grain  com- 
pany having  headquarters  at  Pekin,  111.,  who  have  a  line  of  eleva- 
tors at  various  points  along  this  river,  to^-tow  grain  from  points  on 
this  river  to  New  Orleans,  on  the  down-stream  trip,  for  export,  the 
principal  loading  point  to  be  Havana,  111.  The  Illinois  Boat  & 
Barge  Co.  entered  on  a  line  of  traffic  new  to  this  river  when  they 
towed  a  shipment  of  216  automobiles  from  factory  in  St.  Louis  to 
Peoria,  on  nine  barges,  for  distribution.  They  expect  to  extend  this 
business  to  various  points  along  the  river. 

Protection  of  navigable  waters. — (See  Chicago  Harbor  report.) 
Three  permits  were  issued,  work  under  all  permits  in  force  in- 
spected, and  general  supervision  exercised.  Expenditures  during  the 
year,  $64. 

\ 

APPROPRIATIONS. 
BELOW  COPPERAS  CREEK. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess,,  p.  468)  __    $589, 150 

Present  project: 

June  14,  1880 $110, 000 

Mar.  3,  1881 250, 000 

Aug.  2,  1882 175,000 

July  5,  1884 100,000 

Aug.  5,  1886 112,  500 

Aug.  11,  1888 200,  000 

Sept.  29,  1890 200,000 

July  13,  1892 100, 000 

Aug.  18,  1894 35,000 

June  3,   1896 40,000 

9030— ENG 1920— PT  2 48 
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Fnaeat  project — Contlinwd. 

Marti.  l^:<t fl(».0i»> 

June  13,  IJWe T3,i>H) 

Kar.  2.  Iflr/r aO.ijljO 

Joiw*  25,  1»10 a».«»i> 

Jaly  25.  VM2 2i),«JiJ»> 

Mar.  4.  1013 l«».ili» 

Mar  4,  1915 5iX0i)i> 

J»ily  2rr.  KilC 55,iJiJ») 

Aug.  8.  1JW7 3i).n0O 

Mar.  2.  I01&  ^allorr^^j  Mar.  IS,  1&15>» VK^fff 

Jnne  5,  1S20  ^allott^i  Jnne  15,  l&2i>i 2:x»»«i 


Total  of  apiproprlatioDa 2.43^ 

R4y:«ipra  from  mlesi,  etc,  $lZJdfS^eB. 

comxAB  cnxK  to  ulsalul 
Mar.  2,  1007 \ 950.  OW 


8.  OFKRATIXO  AM)  CARE  OF  I^\  GRANGE  AND  KAirPSVltLE  Hli?KS. 
UAAyOJS  RIOTER  AND  APPROAf.TIES  THERETO. 

OFESATIOKS  DUKIXG  THE  FISCAL  TEAS. 

These  locks  and  dams  have  heen  maintained  and  operated  under 
the  indefinite  appropriation  provided  by  section  4  of  the  river  and 
harbor  act  of  July  5,  1S84,  as  amended  6y  section  6  of  the  river  and 
harlK)r  act  of  March  3,  1009. 

Plans  of  the  La  Grange  work  can  be  seen  in  Annual  Reports  for 
1885  and  18S9:  and  those  for  Kampsville  in  Annual  Report  for  1891. 

The  I»ck  at  La  Grange  was  closed  to  navigation  by  ice  January  5 
to  March  12,  1920,  inclusive.  Throughout  the  year  25  per  cent  of  the 
boats  passed  over  the  dam.  During  the  year  2,S00  cubic  yards  of 
mud  was  removed  from  the  lock  chamber  and  7,028  cubic  vards  from 
the  approaches  thereto,  a  total  of  9,828  cubic  yards,  an(i  150  cubic 
yards  of  mud  was  placed  in  filling  grounds,  and  40  fender  piling^ 
of  revetments  were  renewed.  The  bevel  gears  of  the  maneuvering' 
gearing  of  the  headway  valves  were  renewed.  A  well  55  feet  deep 
was  driven  for  additional  water  supply.  The  interior  of  ice  house 
and  the  ice  nins  were  repaired,  and  124  tons  of  ice  harvested. 
The  grounds  were  kept  mowed,  the  lock  operated,  and  property 
cared  for.    Kxpenditures  during  the  vear  were  $8,597.25. 

The  Uxik  at  Kampsville  was  closed  to  navigation  by  ice  January 
5  to  March  12,  1920,  inclusive.  Throughout  the  year  30  per  cent  of 
the  boats  paased  over  the  dam.  During  the  year  1,040  cubic  yards 
of  mud  was  removed  from  the  lock  chamber  and  18,112  cubic  yards 
from  the  approaches  thereto,  a  total  of  19,152  cubic  yards,  and  135 
cubic  yards  of  mud  was  placed  in  filling  grounds,  45  fender  pil- 
ing of  revetments  were  renewed,  120  square  feet  of  head-bay  floor 
was  renewed,  and  the  valves  cleaned  and  repaired.  The  office  was 
repaired,  porch  roofs  of  lockmen's  houses  painted,  walks  repaired, 
and  joints  in  masonry  of  land-wall  coping  of  lock  pointed  up.  The 
grounds  were  kept  mowed,  75  tons  of  ice  harvested,  the  lock  oper- 
ated, and  property  cared  tor.  Expenditures  during  the  year  were 
$8,873.66. 
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Summarized  statement  of  expenses  from  appropriation  for  operation  and  care 
of  canal  and  other  works  of  navigation  (indefinite)  applied  to  La  Orange 
and  KampsviUe  Locks,  Illinois  River,  for  fiscal  year  1920, 

La  Grange  Lock: 

services $7, 405. 68 

Materials j 194. 17 

Subsistence 244. 26 

Supplies 216. 31 

Coal 521. 13 

Mileage  and  travel  expenses 16. 70 

$8,597.25 

Kampsville  Lock : 

Services 7, 747. 13 

Materials 

Subsistence 589.46 

Supplies 125.66 

Coal 411. 61 

Mileage  and  travel  expenses 

8,873.06 

Total r. 17, 470.  91 


Statement  showing  cost  of  operating  and  maintaining  La  Orange  Lock  and  Dam^, 
Illinois  River,  since  its  opening  on  Oct.  21,  1889, 

Fiscal  year —  !  Fiscal  year — 

1890 $7, 176. 96  i     1907 $6, 588. 27 

1891 9, 275. 03  j    1908 5, 936.  48 

1892 8, 004. 06  I     1909 6, 892. 17 

1893 4^709. 11  I     1910 7, 473. 66 

1894 10, 234. 64     1911 6, 250.  35 

1895 5,  786.  73      1912 6, 188. 09 

1896 5, 124. 83     1913 20, 191.  66 

1897 9,  802. 33  I     1914 J_>  14,  681.  96 

6.  344.  37  ;     1915 14, 059. 01 


1899 6, 331. 15  I    1916 11, 355. 51 

1900 5,  692.  07      1917 0.  705. 88 

1901 4,  316.  74      1918 7, 169, 36 

1902 6,  294.  84      1919 5,  512. 82 

1903 5, 902.  65      1920 8,  597.  25 

1904 5,  349. 90  

1905 5, 463. 68       Total 239,  781. 72 

1906 6,  370. 16  .. 

Statement  showing  cost  of  operating  and  maintaining  KampsvUle'  Lock  and 
Dam,  Illinois  River,  since  its  opening  on  Sept.  SO,  189S. 

Fiscal  year —  |  Fiscal  year — 

1894 $4,  2G6. 09  1909 $6. 652,  42 

1805 8,  201.  96  1910 7.  366.  55 

1896 9, 2.^7.  20  1911 5,  510.  92 

1897 10,  205.  41  1912 5,  208.  63 

1808 7, 223.  31  1913 7, 654.  44 

1890 7,  048.  85  1914 13,  394.  81 

1900 6,  o33.  08  1915 15,  681.  84 

1901 5,  338.  23  1916 17,  598.  86 

1902 5,785.21  '  1917 6,413.87 

1003 5.  508. 81  1918 7,  493.  68 

1904 5, 127.  04  1919 5,  719.  08 

1905 5,  773.  63  1920 ^ 8,  873.  66 

3900 6.963.t51  

1907 6,  471.  86  Total 208,  651. 13 


1908 7,  378.  OS 
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9.  OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER 
MISSISSIPPI  RIVER  AND  TRIBUTARIES. 

The  only  work  done  under  this  appropriation  by  this  district 
during  the  fiscal  year  was  the  conversion  of  dump  scow  No.  12  into 
derrick  barge  No.  1  for  snagging  purposes  on  the  Illinois  Kiver. 

This  work  was  accomplished  at  Peoria,  111.  (bv  use  of  hired  labor 
and  Government  plant),  with  funds  ($2,000)  allotted  November  8, 
1919,  the  entire  amount  being  expended  for  the  purpose. 

Actual  snagging  work  is  expected  to  commence  early  in  the  com- 
ing year  after  an  allotment  is  made  therefor. 


10.  ILLINOIS  AND  MICHIGAN  CANAL,  WAR  EMERGENCY  WORK. 

No  field  work  was  done  by  the  Government  during  the  year,  work 
having  been  suspended  on  June  30, 1919. 

For  operations  during  the  previous  fiscal  year  see  pa^e  3267  of 
Annual  Keport  for  1919.  Office  work  was  continued  until  October 
14, 1919,  when  the  unexpended  balance  was  covered  into  the  Treasury 
of  thejunited  States  and  the  account  closed. 

Expenditures  during  the  year,  $7,633.72,  all  for  outstanding  lia- 
bilities. 


APPROPRIATIONS. 

Apr.  17,  1917  (aUotted  May  13.  1918) $150,000.00 

July  1,  1918  (allotted) 125,000.00 

275,000.00 
Aug.  14  and  Oct.  14,  1919,  returned  to  the  Treasury 145,  573. 23 

Total 129, 426. 77 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  DETROIT.  MICH., 

DISTRICT. 


REPORT  OF  LIEUT.  COL.  E.  M.  MARKHAM,  CORPS  OF  ENGINEERS, 


IMPROVEMENTS. 


[The  letters  and  fissures  in  parentheses  Indicate  the  group  and  the  numerical  order  in  the 
group  to  which  the  respective  improvements  belong  for  purposes  of  appropriation.] 


Page. 

1.  St.  Marys  River,  Mich.  (Al)_  28.^ 

2.  St.  Clair  River,  Mich.  (A2)«-  2842 
8.  Channels  in  Lake  St.  Clair, 

Mich.    (A3) 2843 

4.  Detroit  River,  Mich.  (A4) 2844 

5.  Operating    and    care    of    St. 

Marys  Falls  Canal,  Mich 2849 

6.  MackinacHarbor.Mich.  (Bl)_  2853 

7.  Cheboygan      Harbor,      Mich. 

(B2) 2854 

8.  Rogers    City    Harbor,    Mich. 

(B3) 2854 


9.  Alpena  Harbor,  Mich.  (B4)« 

10.  Saginaw  River,  Mich.  (B5)» 

11.  Harbor  of  Refuge  at  Harbor 

Beach,  Lake  Huron,  Mich. 
(B6) 

12.  Black  River,  Mich.  (B7) 

13.  Clinton  River,  Mich.  (B8).- 

14.  Rouge  River,  Mich.  (B9) 

3  5.  Monroe  Harbor,  Mich.  ( BIO )  _ 


Page. 
2854 
2855 


2856 
2857 

2858 
2858 
2860 


FOR  DESCRIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SF:E  PA(JES    1587   TO   1636. 


SHIP  CHANNEL  CONNECTING  WATERS  OF  THE  GREAT  LAKES 
BETWEEN  CHICAGO,  DULUTH,  AND  BUFFALO,  INCLUDING  ST. 
MARYS  RIVEKf  ST.  CLAIR  RIVER,  CHANNELS  IN  LAKE  ST.  CLAIR, 
AND  DETROIT  RIVER,  MICH.    (GROUP  A.) 

1.  ST.  MARYS  RIVER,  MICH.    (Al.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 


ABOVE   THE  FALLS. 


No  field  work  in  progress. 


AT   THE   FALLS. 


Lock  machinery  and  valves, — Under  contract  dated  August  16, 
1917,  and  supplemental  agreement  dated  August  31,  1918,  the  work 
of  construction  and  installation  of  the  operating  machinery  for  the 
fourth  lock  continued.  The  items  essential  to  the  operation  of  the 
lock  were  sufficiently  completed  to  permit  their  use  and  the  lock  was 
opened  to  commerce  on  September  18,  1919,  since  which  time  the  in- 
stallation of  the  remaining  items  and  the  corrections  and  adjust- 
ments of  others  have  been  in  progress.  At  the  close  of  the  year  a 
few  minor  items  remain  unfinished  to  complete  the  contract.    The 


Digitized  by  VjOOQIC 


2840        REPORT  OF  CHIEF  OF  BKGINEBRS,  U.  S.  ABMT,  1920. 

amount  accomplished  during  the  year  and  total  under  contract  are 
as  follows : 


Fiscal  year. 


Description. 


Unit. 


Rate. 


Quan- 
tity. 


Amount. 


Culvert  Talve  frames:  I 

Fabricated  and  deiiv-  I  Pound 75  per  cent  of  20.5 

ered.                            j  cents. 

Erected ;...do 15  per  cent  of  20.5  , 

i  cents. 
Culvert  valves:                      \                   ' 

Fabricated  and  deliv-  , . .  .do 75  per  cent  of  22.5 

ered.  cents. 

Erected !...do 15  per  cent  of  22.5 

cents. 
Culvert  valve  engine:  j 

Fabricated  and   deliv-  ...do 75  per  cent  of  25i 

ered.  cents. 

Erected '...do 15  per  cent  of  25J 

,  cents. 
Gratinn.  tanks,  etc.:             ; 

Faoricatcd   and   deliv-  ...do 75  per  cent  of  12.1 


11.70 
47.19 


ered. 
Erected. 


Accumulators:  ' 

Fabricated   and   dellv-  I 

ered.  ' 

Erected , 


.do. 

.do. 
.do. 


Cast-iron  counterweights:      | 

Fabricated  and   deliv-  |...do. 

ered. 
Erected i. . .  do . 


Pressure  pump  units:  i 

Fabricated   and  deliv-  ,  Lump., 
ered.  I 

Erected ....do... 

Pipe  and  fittings:  ' 

Fabricated   and   dellv-  i  Pound. 

ered.  i 

Erected I... do... 


Valves  in  piping  svstem: 

Fabricated   and   dellv-  , . .  .do 

ered. 
Erected ' . .  .do 


Hand  pumps,  gauges,  etc.: 

Fabricated  and   dellv-  |  Lump.. 

do... 


ered. 

Erected 

Gate  engines: 

Fabricated  and  dellver- 

ered. 
Erected 


Pound — 
...do 


Electric  capstans: 

Fabricated   and   deliv-    Lump 

ered. 

Erected do 

Wiring  shaft  pumps: 

Fabricated   and   deliv-   ...do 

ered. 

Erected I... do 

Forebay  filling  valves: 

Fabricated  and   deliv-    Pound... 

ered. 
Erected do. 


Electrical  equipment: 

Fabricated  and   deliv- 
ered. 
Erected 


Total. 


Lump.. 
...do... 


924  I 


cents. 
15  per  cent  of  12.1  ' 
cents.  I 

75  per  cent  of  16  L 
cents.  j 

15  per  cent  of  16  '. 
cents. 

75  per  cent  of  8.7  . 
cents. 

16  per  cent  of  8.7 
cents. 


75  per  cent  of  $3,565 |. 

I  1 

15  per  cent  of  13,565 . 

75  per  cent  of  24.9  |         929  i 

cents. 
15  per  cent  of  24.9  |      1,767  I 

cents.  I 

75  per  cent  of  49           368  , 

cents.  I 

15  per  cent  of  49           368 

cents.  I 

75  per  cent  of  $1,661.         180- 

15  per  cent  of  $1,661 .  i     ^  87. 3  I 

75  per  cent  of  24.8 

cent«.  I 

15  per  cent  of  24.8  ,  109,101 

cents. 


16.77 


33,094  I        431.88 


173.49 
66.00 

135.24 
27.05 

996.60 
217.51  ! 
42,903  I    7,979.95  > 
4,058.56  , 


ContiMt. 


Quan- 
tity. 


144,931 
144,931 

190,052 
190,052 

95,414 
95,414 

171,913 
168,023 


75  per  cent  of  $10,336 
15  per  cent  of  $10,3661 
75  per  cent  of  $1,733.  i. 
15  per  cent  of  $1,733.  L 

75  per  cent  of  34.6   . 

cents.  I 

15  per  cent  of  34.6  i . 

cenu. 

75  per  cent  of  $27,500. 
15percentof$27,500| 


1100 

170  I 


Amount. 


7,774.50  , 
1,088.43  ' 


»57 


I 


2,351.25 


25,366.12 


65,384  ; 
65,384  ' 

I 

33,094  I 

33,094  I 

I 

UOoi 

MOO 

42,854 

42,854 

11,431 
11,431 

UOO  I 

i90| 

112,504  I 

112,504  I 

1100 

170 

1100 

191 

13,323 

13,323 

1100 
197 


$22,283.14 
4,456.68 

82,071.28 
6,414.26 

18,069.02 
3,613.80 

15,601.10 
3,049.62 

7,846.08 
1,569.22 

2,150.38 
431. 8S 

2,673.75 

534.75 

8,002.98 

1,600.60 

4,200  89 
840.18 

1,245.75 

224.24 

20,925.74 

4,185.15 

7,774.50 
1,088.43 
1,299.75 

286.55 
3,457.32 

691.46 

20,625.00 
4,00L25 


201,173.70 


1  Per  cent. 


Contract  91  per  cent  completed. 
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Compensating  works. — The  original  plan  for  compensating  works 
provided,  in  addition  to  the  sluice  gates,  a  dike  opposite  span  5  of  the 
international  railway  bridge,  the  construction  oi  which  has  hereto- 
fore been  postponed  for  reasons  given  in  Annual  Report  of  the  Chief 
of  Engineers,  1919,  page  1611.  As  conditions  now  warrant  its  con- 
struction, plans  and  specifications  submitted  by  the  Michigan  North- 
em  Power  Co.,  the  lessee,  have  been*  approved,  and  at  the  close  of 
the  year  bids  were  under  consideration  for  its  construction. 

Operation  of  gates. — All  gates  remained  closed  during  the  year 
except  as  follows : 

Open. 

July  4  to  5,  1919 8 

Sept.  3  to  5,  1919 4 

Apr.  30  to  May  6,  1920 4 

May  6  to  June  30,  1920 7 

Bids  for  an  emergency  dam  for  north  canal  were  opened  May  27, 
1920,  and  were  under  consideration  at  the  close  of  the  fiscal  year. 

Miscellaneous. — The  work  by  hired  labor  included  the  setting  in 
concrete  of  83  snubbing  buttons,  at  a  cost  of  $3,778.24  for  labor  and 
$4,041.81  for  materials:  the  erection  of  12  concrete  light  poles  and 
laying  45  linear  feet  of  conduit,  at  a  cost  of  $398.65  for  labor  and 
$527.36  for  materials;  the  placing  of  oak  fenders  on  1,500  feet  of 
canal  walls,  at  a  cost  of  $4,688.54  for  labor ;  extension  of  water  works, 
at  a  cost  of  $415.42;  the  construction  of  518  square  yards  concrete 
walks,  at  a  cost  of  $218.13  for  labor  and  $47.67  for  materials ;  grading 
piers  and  grounds,  at  a  cost  of  $3,224.59  for  labor;  work  on  signal 
system  and  "  stop  "  signposts,  at  a  cost  of  $183.33  for  labor.  Neces- 
sary auxiliary  work  was  done  in  connection  with  contracts  and  the 
upkeep  of  buildings  and  plant. 

BELOW  THE  FALLS. 

Under  public-notice  agreement  dated  June  23, 1919,  a  derrick  boat, 
with  div^,  worked  96  hours  removing  340  cubic  yards  of  bowlders 
to  restore  channel  depth  through  Bayfield  and  adjacent  shoals.  The 
total  employment  of  plant  under  this  agreement  was  127^  hours,  at  a 
cost  of  $1,657.50.    Material  removed,  375  cubic  yards. 

To  locate  reported  obstructions  at  different  points  in  the  improved 
channels,  examinations  were  made  with  the  sweeping  raft,  at  a  total 
cost  of  $646.66. 

During  January  and  February,  1920,  the  lower  approach  to  the 
locks,  embracing  the  area  between  east  end  of  canal  piers  and  the 
entrance  light,  Little  Kapids  cut,  was  surveyed  through  the  ice; 
35,050  soundings  were  made,  at  a  total  cost  of  $1,596.84. 

On  June  15  the  work  of  sweeping  lower  river  channels  was  begun, 
and  at  the  close  of  the  year  9,800  linear  feet  of  channel,  extending 
downstream  from  the  upper  angle  at  Sailors  Encampment,  had  been 
covered  and  conditions  recorded.  The  total  cost  of  this' work  to  June 
30, 1920,  was  $982.30. 
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CONTRACTS  IN  FORCE. 
MACHINEBY  AND  VALVES,  FOURTH  LOCK. 

Contractor :  S.  B.  Harding,  Chicago,  lil. 

Date  of  contract :  August  16,  1917. 

Date  of  approval :  December  5,  1917. 

Date  fixed  for  commencement :  Jaifuary  9,  1918. 

Date  fixed  for  completion :  April  15,  1919. 

Amount  of  contract  and  unit  prices : 


Items. 


Culvert  valve  frames 

Culvert  valves 

Valve  engines,  etc , 

Valve  pit  gratings,  tanks,  supports,  etc. . 

Accumulators 

Cast-iron  counterweights , 

Pressure  pump  imits 

Pipe,  flttings,  etc , 

Valves  in  piping  system 

Hand  pumps,  g^ges,  railings,  etc 

Gate  engines 

Electric  capstans 

Wiring  shaft  pumps 

Forebay  and  sluice  valves 

Electrical  equipment 


Total. 


Unit. 


Pound 

do 

do 

do 

do 

do 

Lumpsum... 

Pound 

do 

Ltunpsum... 

Pmmd 

Lumpsum... 

do 

Pound 

Lump  sum. . . 


Quan- 
tity. 


140,000 
183,000 
93,000 
160,000 
66,000 
34,000 
4 
40,000 
13,000 


118,000 

4 

2 

12,000 


Unit 
price. 


SO.  I 


.121 
.16 
.087 

0) 
.249 
.49 

(») 
.248 

0) 

(») 
.346 

0) 


Amount. 


S28,700 

41,17& 

23,482 

20,449 

10,560 

2,958 

3,665 

9,960 

6,370 

1,661 

29,264 

10,366 

1,733 

4,152 

27,600 


221,805 


1  Lump  sum. 

Completed  at  end  of  fiscal  year  1920 :  91  per  cent. 

Supplemental  agreement,  approved  October  19  and  22,  1918,  modifies  original 
contract  to  the  extent  of  providing  that  payments  for  vFork  done  will  be  made 
semimonthly,  and  revises  percentages  to  be  paid  upon  delivery  and  erection. 


2.     ST.  OLAIR  RIVER,  MICH.      (A2.) 


OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  of  improvement  was  in  progress  during  the  year. 

Except  during  the  winter  months,  self-registering  water  gages 
were  maintained  along  the  Port  Huron  water  front,  for  the  purpose 
of  determining  the  river  slope  prior  to  beginning  the  improvement  of 
the  21-foot  channel  authorized  by  act  of  July  27,  1916.  The  main- 
tenance of  these  gages  is  in  accordance  with  the  requirements  of  the 
International  Joint  Commission  in  their  approval  of  this  improve- 
ment dated  May  17, 1917. 

Bids  for  dredging  the  new  channel  along  Port  Huron  water  front 
were  opened  October  8, 1919,  the  lowest  being  28  cents  per  cubic  yard, 
scow  measure.  This  price  was  considered  excessive,  and  accordmgly 
all  bids  were  rejected.  Bids  were  again  opened  on  May  5, 1920,  when 
the  Duluth- Superior  Dredging  Co.  offered  to  do  the  work  at  20^  cents 
per  cubic  yard,  scow  measure.  This  price  was  deemfed  reasonable, 
and  contract  was  made  May  22,  1920.  Dredging  will  be  commenced 
early  in  next  fiscal  year. 

A  public  hearing  was  held  January  12, 1920,  with  a  view  to  the  es- 
tablishment of  a  harbor  line  along  St.  Clair  Kiver  at  Marysville,  at 
^hich  point  extensive  industrial  development  is  in  progress.    It  was 
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decided,  however,  that  the  necessary  dock  construction  at  this  locality 
shall  be  done  under  permit  covering  each  case. 

CONTRACT  IN  FORCE. 

Contractor :  Duluth-Superior  Dredging  Co.,  Duluth,  Minn. 
Amount  and  character  of  the  work:  Dredging  in  St.  Clair  River,  at  Port 
Huron,  Mich.,  262,000  cubic  yard,  scow  measure. 

Price  per  unit :  20i  cents  per  cubic  yard,  scow  measure. 

Date  of  contract :  May  22,  1920. 

Date  of  approval :  June  11,  1920. 

Date  fixed  for  commencement :  July  16,  1920. 

Date  fixed  for  completion :  May  20,  1921. 

Completed  at  end  of  the  fiscal  year :  No  per  cent. 


3.  CHANNELS  IN  LAKE  ST.  CLAIR,  MICH.     (A3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Bids  were  opened  on  July  22,  1919,  for  dredging  the  lower  6i 
miles  of  Grosse  Pointe  Channel  to  project  depth  of  21  feet  and  width 
of  800  feet,  and  contract  was  made  on  August  18, 1919,  with  the  low 
bidder,  the  Great  Lakes  Dredge  &  Dock  Co.,  of  Chicago,  111.,  at  18^ 
cents  per  cubic  yard,  scow  measure,  who  commenced  work  on  same 
date.  The  estimated  quantity  of  material  to  be  removed  under  this 
contract  is  1,250,000  cubic  yards  of  sand  and  clay.  The  total  amount 
of  material  removed  during  the  year  was  519,646  cubic  yards,  which 
resulted  in  a  channel  of  required  depth  and  600  feet  width  through- 
out this  stretch.  The  work  remaining  to  be  done  under  the  contract 
is  the  deepening  of  a  strip  200  feet  wide  along  the  east  edge  of  this 
channel. 

On  November  12,  1919,  bids  were  opened  for  reconstructing  east 
dike,  7,221  feet  long,  at  St.  Clair  Flats  Canal,  by  removing  revetment 
and  old  cribs,  dredging  to  stable  slope,  casting  over  material  to  form 
new  embankment,  and  riprapping  dredged  slope.  Emergency  con- 
tract was  made  on  Novemoer  20,  1919,  with  the  low  bidder,  the  Dun- 
bar &  Sullivan  Dredging  Co.,  of  Detroit,  Mich.,  with  the  ex- 
pectation that  work  could  be  promptly  started  and  pushed  to  pos- 
sible completion  during  the  closed  navigation  season.  The  severity 
of  the  winter,  however,  made  this  impracticable,  weather  conditions 
delaying  the  commencement  of  operations  until  April  14,  1920.  At 
the  end  of  the  fiscal  year  about  2,400  linear  feet  of  old  revetment 
and  crib  work  had  been  removed,  new  embankment  formed  for  a  dis- 
tance of  about  2,400  linear  feet  from  lower  end  and  about  2,100  linear 
feet  of  this  embankment  protected  on  its  channel  face  with  6,055  tons 
of  riprap.  During  the  progress  of  the  work  the  necessity  for  similar 
protection  of  the  embankment  on  its  lake  face  to  prevent  its  dis- 
sipation bj  wave  action,  became  apparent,  and  accordingly  450  linear 
feet  of  this  face  was  thus  protected  with  1,200  tons  of  riprap.  This 
riprap  protection  should  be  carried  to  a  point  where  wave  action 
becomes  negligible.  The  entire  work  of  dike  I'econstruction  will  be 
completed  during  the  season  of  1920. 

During  the  year  the  custodian  at  St.  Clair  Flats  Canal  has  con- 
tinued the  routine  work  of  enforcing  rules,  making  necessary  repairs, 
caring  for  grounds  and  property,  and  keeping  records  at  the  canal. 
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OONTRACTTS  IN  FORCE. 

Contractor :  Great  Lakes  Dredge  &  Dock  Co.,  Chicago,  111. 
Amount   and   character   of  the   work:    $231^50.     Dredging   Grosse   Pointe 
Channel. 

Price  per  unit :  18^  cents  per  cubic  yard,  scow  measure. 

Date  of  contract :  August  18,  1019.  * 

Date  of  approval :  September  3*  1919. 

Date  fixed  for  commencement:  October  7,  1919. 

Date  fixed  for  completion :  May  12,  1921. 

Completed  at  end  of  fiscal  year:  42  per  cent. 

Contractor:  Dunbar  &  Sullivan  Dredging  Co.,  Detroit,  Mich. 

Amount  and  character  of  the  work:  $84,200,  Reconstruction  of  east  dike, 
St.  Clair  Plats  Canal. 

Prices  per  unit :  Revetment  and  old  crib  removal,  $2  per  linear  foot ;  dredging, 
18  cents  per  cubic  yard,  place  measure;  furnishing  and  placing  riprap,  $2  per 
short  ton. 

Date  of  contract :  November  20,  1919. 

Date  of  approval :  Emergency  contract. 

Date  fixed  for  commencement :  April  5,  1920. 

Date  fixed  for  completion :  October  5,  1920. 

Completed  at  end  of  the  fiscal  year :  34  per  cent. 


4.  DETROIT  RIVER,  MICH.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Livingatone  Channel. — ^At  the  close  of  the  last  fiscal  year  plans  liad 
been  formulated  for  widening  this  channel  and  maintaining  water 
levels  in  connection  therewith,  as  authorized  by  the  act  of  March  2, 
1919,  and  had  been  submitted  to  the  Canadian  Government  for  its 
approval.  The  work  contemplated  to  be  done  with  the  funds  appro- 
priated by  this  act  is  the  securing  of  a  minimum  width  of  450  feet 
through  that  portion  of  the  channel  from  its  northerly  end  to  a 
point  about  9,000  feet  south  of  the  area  formerly  improved  within 
cofferdam,  and  the  construction  of  a  compensating  waste  bank  and 
of  a  dike  along  the  westerly  channel  side  from  the  south  end  of  the 
cofferdam  to  the  southerly  limits  of  the  proposed  improvement, 
except  for  a  1,500- foot  opening.  These  plans  having  received  the 
approval  of  the  Dominion  Government,  bids  for  doing  the  work 
were  invited  by  newspaper  advertisement,  and  the  work  was  finally 
awarded  to  the  Empire -Engineering  Co.  (Inc.),  of  New  York  City, 
contract  being  entered  into  on  February  11,  1920. 

Owing  to  ice  conditions  in  the  lakes  and  rivers  the  contractor  was 
unable  to  move  his  plant  to  the  site  of  the  work  until  May,  1920,  and 
active  operations  were  begun  on  June  1  with  a  plant  consisting  of  2 
dredges,  2  dump  scows,  1  tug,  and  1  drill  boat.  This  contract  will 
carry  the  widening  from  the  north  end  of  the  channel  to  a  point 
about  8,700  feet  below  the  cofferdam,  and  will  involve  the  removal 
of  about  350,000  cubic  yards  of  earth  and  about  156,000  cubic  yards 
of  rock,  both  quantities  including  allowa^ble  overdepth.  By  the  close 
of  the  fiscal  year  48,334  cubic  yards,  full  rate  (above  21.8  feet)  of 
earth  and  bowlders,  had  been  removed.  In  connection  with  this 
work  2,216  holes  were  drilled  and  blasted,  totaling  15,236  linear  feet, 
and  9,751  pounds  of  dynamite  were  used ;  all  upon  an  area  of  about 
7,730  square  yards.  No  additional  width  of  channel  has  as  yet 
resulted. 

In  the  fall  of  1919  an  assistant  engineer  was  placed  in  immediate 
charge  of  the  work  and  a  suboffice  was  established  at  Amherstburg, 
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Ontario,  Canada,  the  nearest  locality  to  the  work  which  was  available. 
A  survey  party  was  organized,  and  a  survey  of  the  channel  begun  in 
Octob^,  1919.  The  survey  of  the  channel  was  continued  from  the 
ice  during  the  months  of  January  and  February,  1920.  Owing  to  the 
thickness  of*  the  ice,  heavy  snow,  severity  of  the  weather,  and  labor 
shortage,  the  work  was  slow  and  expensive.  Approximately  59,500 
soundings  were  taken,  at  a  cost  of  5.2  cents  per  sounding.  Additional 
surveys  were  made  from  a  raft  during  April  and  May,  and  sweeping 
of  the  channel  was  in  progress  at  the  end  of  the  fiscal  year. 

Regulating  traffic. — -The  two  semaphore  stations,  one  at  Fighting 
Island  North  Light  and  the  other  at  Liivihgstone  Channet  Pier  Light 
No.  9,  were  operated  to  assist  vessel  masters  in  maintaining  the  re- 
quired time  intervals  of  five  minutes  between  vessels  navigating 
tne  Livingstone  Channel  up  to  the  close  of  the  season  of  1919.  These 
stations  have  been  temporarily  discontinued,  owing  to  the  change  in 
the  rules  and  regulations  governing  the  navigation  of  this  channel 
during  the  period  of  channel  widening,  which  provide  for  reversing 
the  direction  of  traffic  through  the  channel,  making  it  an  upbound 
channel. 

Hydraulic  data, — For  the  determination  of  river  slopes  three  self- 
registering  water  gages  were  maintained  along  the  Canadian  shore 
at  intervals  of  about  1^  miles  from  the  mouth  of  the  river,  that  at  the 
mouth  being  maintained  for  the  entire  year  and  the  others  only 
during  the  navigation  season.  Also,  observations  were  made  to  deter- 
mine volume  of  river  discharge  at  different  stages  of  water. 

The  expenditures  in  connection  with  the  foregoing  operations,  in- 
cluding office  and  engineering  expenses,  operating  and  repair  of 
United  States  floating  plant,  and  other  incidental  expenses  during 
the  fiscal  year,  amountea  to  $22,838.65. 

Amhersthvrg  Channel. — An  examination  of  this  channel  by  sweep- 
ing during  May,  1920,  disclosed  27  obstructions  projecting  from 
0.2  to  0.9  foot  above  the  21-foot  grade.  These  obstructions  were 
removed  during  the  following  month  by  means  of  derrick  and 
diver.  The  expenditures  in  connection  with  this  work  amounted  to 
$421.78. 

Vessel  accidents. — A  number  of  groundings  and  minor  accidents  to 
vessels  occurred,  but  none  of  a  serious  nature. 

Water-gage  readings. — ^The  record  of  the  self-registering  water 
gage  at  the  mouth  of  the  Detroit  River  during  the  year  is  as  follows : 


Month. 


1019. 

Julj- 

August 

September 

October 

November 

December 

1920. 

January 

February 

March 

April 

May 

June 


I  Depths  are  for  Livingstono  Channel. 


Stage. 


Depth.! 


Mean.       Maximum. ,  Minimum.        Mean.       Maximum.    Minimum. 


Feet. 

Feet. 

573.73 

574. 53 

573.35 

574.46 

573.04 

574. 56 

572. 77 

573. 78 

572.41 

573. 95 

571.99 

573. 13 

571. 42 

572. 41 

571. 12 

572.04 

571.31 

572.65 

571.96 

574.02 

572.67 

573. 43 

572.84 

573.90 

Feet.       I 
572.94 
572.70  . 
571.82 
570.32  , 
570.64 
570. 4S  ! 


I 


570. 17  I 
570.37  ! 
570. 12  j 
569.88  ! 
571.90  , 
571.35 


Feet. 
24. 73 
24.35 
24.04 
23.77 
23.41 
22.99 


22.42 
22.12 
22.31 
22.96 
23.67 
23.  S4 


Feet. 
25. 53 
25. 46 
25.56 
24.78 
24.96 
24.13 


23.41 
23.04 
23.55 
25.02 
24.43 
24.90 


I 


Feet. 
23.94 
23.70 
22.82 
21.32 
21.64 
21.48 


21.17 
21.37 
21.12 
20.88 
22.70 
22.36 


The  depths  for  Amherstbiu-g^g^g5^^^Qre,y^lfiS5.^ 
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The  highest  stage  of  water  during  the  year  was  574.56,  on  Septem- 
ber 20,  1919;  the  lowest  stage  was  569.88,  on  April  2,  1920,  and  the 
extreme  yearly  fluctuation  was  4.68  feet.  The  month  of  greatest 
fluctuation  was  April,  1920  (4.14  feet),  and  the  month  or  least 
fluctuation  was  May,  1920  (1.53  feet).  The  greatest  fluctuations  dur- 
ing short  periods  of  time  were  as  follows:  1.65  feet  in  4  hours  on 
August  17, 1919:  2.58  feet  in  7  hours  on  September  20, 1919;  3.70  feet 
in  10  hours  on  October  28,  1919;  2.15  feet  in  11  hours  on  November 
11,  1919;  2.78  feet  in  9  hours  on  April  4,  1920;  and  2.42  feet  in  10 
hours  on  June  21,  1920. 

CX)NTRAC?r  IN  FORCE. 

Contractor:  Empire  Engineering  Co.  (Inc.),  New  York,  N.  Y. 

Amount  and  character  of  the  work:  $700,640.  Dredging  and  rock  excava- 
tion in  Livingstone  Channel,  Detroit  River. 

Prices  per  unit:  Earth  excavation,  50  cents  per  cubic  yard,  place  measure- 
ment ;  rock  excavation,  $4.37  per  cubic  yard,  place  measurement. 

Date  of  contract:  February  11,  1920. 

Date  of  approval:  March  6,  1920. 

Date  fixed  for  commencement:  May  15,  1920. 

Date  fixed  for  completion :  August  28,  1921. 

Completed  at  the  end  of  the  fiscal  year :  3.4  per  cent 


APPROPRIATIONS. 

St.  Mabts  Riveb.    (A1.) 

general  improvement. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  546).  *$8, 048,  213. 68 

THIRD  LOCK  AND  CANAL. 

Existing  project: 

Mar.  2,  1907 $1,200,000.00 

Mar.  4,  1909 425, 000. 00 

June  25,  1910 600, 000. 00 

Mar.  4,  1911 500,000.00 

Aug.  24,  1912 1,  500, 000. 00 

June  23,  1913 •  975, 000. 00 


5, 200, 000. 00 


FOURTH  LOCK. 

Existing  project: 

July  25,  1912 $300,000.00 

Mar.  4,  1913 500, 000. 00 

Mar.  4,  1915  (allotment  of  Apr.  1,  1915) 506. 000. 00 

July  1,  1916 500,000.00 

Julv  27.  1916 800,000.00 

July  18,  1918 470,000.00 


3,  076, 000. 00 

» Not  including  $25,000  of  funda  provided  by  act  of  Mar.  3,  1893,  diverted  to  Lake 
George  work.  St.  Marys  River,  $20,000  transferred  under  authority  of  act  of  June  13. 
1902,  to  work  at  sailors'  encampment,  $17,425.23  to  International  Waterways  Commis- 
don,  and  $86,491.28  to  St  Clair  Flats  Canal,  Mich. 

•  under  authority  of  act  of  Mar.  4,  1915,  $500,000  was  transferred  to  St.  Marys  River, 
fourth  lock. 
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ST.  MARYS  RIVEK,  I^KE  GEOBGE  BOUTE  tOLD  CHANNEL).  ' 

Previous  projects: 

On  past  finished  projects,  1856  to  1870,  In- 
cluding $10,000  diverted  from  Great  Lakes 
harbors  appropriation  of  1864  (see  H.  Doc. 

No.  1491,  63d  Cong.,  3d  sess.,  p.  546) $220, 60?.  00 

Diverted  from  appropriation  of  $1,230,000, 
act   of  Mar.   3,   1893,   for   improving   St 

Marys  River  at  the  Falls.  Michigan *  25, 000. 00 

$245, 682.  00 

HAY   LAKE   CHANNEL. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong,  3d  sess.,  p. 

546) 2, 659, 115. 00 

MIDDLE  AND   WEST   NEEBISH   CHANNELS. 

Existing  projects: 

June  13,  1902 $500, 000. 00 

Mar.  3, 1903  — - - 800, 000. 00 

Mar.  3,  1905 1,200,000.00 

June  30,  1906 1, 000, 000. 00 

Mar.  4,  1907 » 995,000. 00 

4,495,000.00 

HAY   LAKE   AND   NEEBTSH    CHANNELS. 

Existing  project : 

Mar.  3,  1905 $500, 000. 00 

May  27,  1908 315, 000. 00 

Mar.  4, 1909 395, 000. 00 

June  25,  1910 •  39, 000. 00 

1,249,000.00 

SHIP   CHANNEL. 

Existing  project : 

Mar.  4,  1915  (allotments  of  Aug.  24,  1917,  and  Jan.  22,  May 

23,  and  June  7, 1918)  -^ 117, 000. 00 

Amount  expended  in  St.  Marys  River  from  appropriations  for 
ship-channel  works 930, 349.  00 

Total 26, 020, 369. 68 

Receipts  from  sales,  etc.,  $4,446.26. 

St.  Claib  River.     (A2.) 

July  27,  1916 83.325.00 

Amount  expended  In   St.  Clair  River  from  appropriations  for 

ship-channel  work 761, 463. 00 

July  18, 1918  (allotment  Oct.  21, 1918) 1, 000. 00 

June  5,  1920  (allotment  June  8,  1920) 10,000.00 

Total 855,  788. 00 

Receipts  from  sales,  etc.,  $564.68. 

1  Applied  to  widenliig  the  channel  at  "  Elbow  "  In  Lake  George. 

"Under  authority  of  act  of  Mar.  4,  1915,  $5,000  was  transferred  to  St  Marys  River, 
fourth  lock. 

•Under  authority  of  act  of  Mar.  4,  1915,  $1,000  was  transferred  to  St.  Marys  River, 
fourth  lock. 
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CHANNEts  IN  Lake  St.  Claib.     <A3.) 

ST.   CLAIB  FLATS   CANAL. 

Previous  project  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  541)  _-      $591,060. 00 

Existing  project : 

Aug.  5,  1886 $18,  750.  00 

Aug.  11,  1888  -J 75, 000. 00 

Sepc.  19,  1890 80, 000. 00 

June  13.  1902 330,000.00 

Aug.  8.  1917  (allotment  Oct.  23,  1917) 21,000.00 

Mar.  2,  1919  (allotment  June  16.  1019) 30,000.00 

^lar.  2,  1919  (allotment  Nov.  13,  1919) 50,000.00 

June  0,  1920  (allotment  June  8,  1920) 20,000.00 

624,  750. 00 
By    div»irsion    from    appropriation    for    St.    Marys 
Kiver  at  the  falls 86,491.28 

711, 241.  28 

GROSSE  POINTE   CHANNEL. 

Existing  project : 

Aug.  8,  1917  (allotment  Oct.  23,  1017) $164,000.00 

July  18,  1918  ( allotment  Aug.  17, 1918) *  49, 000. 00 

Mar.  2,  1919 94,000.00 

June  5,  1920  (allotment  June  8,  1920) 15,000.00 

322, 000.  00 

SHIP  CHANNEL. 

Amount  expended  on  channels  in  Lake  St  Clair  from  appropria- 
tion for  ship-channel  work 1, 240, 967. 87 

Balance  from  ship-channel  appropriations 241.26 

Total 2, 865, 610. 41 

Keceipts  from  sales,  etc.,  $684.01. 

Detroit  Rivtjb.   (A4.) 

GENERAL   IMPROVEMENT. 

Previous  project  (see  H.  Doc.  1491,  63d  Cong.,  3d  sess.,  p.  443)_-    1, 554, 500. 00 

Existing  project : 

June  13,  1902 $500,000.00 

Mar.  3.  1903 450,000.00 

Mar.  3,  1905 500,  000.  00 

June  30,  1906 700. 000. 00 

Mar.  2,  1907 150,000.00 

May  27,  1908 150,000.00 

June  25,  1910 560, 000.  00 

Feb.  27,  1911 "305,000.00 

3,315,000.00 

LIVINGSTONE   CHANNEL. 

Existing  project : 

Mar.  2,  1907 $2,000,000.00 

May  27,  1908 575, 000.  (K) 

May  4.  1909 3,000,000.00 

June  25,  1910  (sundry  civil  act) 600,000.00 

June  25,  1910  (river  and  harbor  act) 630,  000.  00 

Mar.  1,  191 L  (sundry  civil  net) 150,000.00 

Mar.  2,  1919 750,000.00 

7,705,000.00 


»0f  original  allotment  of  $5,000,  $1,000  was  diverted  to  St.  Clair  River,  Mich.,  Oct. 
21.  1018. 

■Under  authority  of  act  of  Mar.  4,  1915,  $70,000  was  transferred  to  harbor  of  refuge, 
Harbor  Beach,  Mich. 
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FIGHTING  ISLAND  CHANNEL. 

Existing  project : 

Mar.  4,  1913 '  $135, 000. 00 

Amount  expended  In  Detroit  River  from  appropriations  for  ship- 
channel  work 542, 754. 00 

Total 13, 252, 254. 00 

R^elpts  from  sales,  etc.,  $814.42. 
Aggregate  of  all  appropriations 42, 093, 922. 09 

Appropriations  for  Ship  Channel. 
Existing  project : 

July  13,  1892 375.000.00 

Mar.  3,  1893 '_ 875,000.00 

Mar.  2,  1895 500,000.00 

June  11,  1896 500,000.00 

June  4,  1897 1,090.000.00 

Mar.  3,  1909  (allotment  of  Apr.  7,  1909) 25, 000. 00 

Mar.  4.  1915  (allotment  of  Apr.  1,  1915) 20,000.00 

Mar.  4,  1915  (allotment  of  Feb.  16,  1916) 50,000.00 

Mar.  4.  1915  (allotment  of  Oct  4,  1916) 25,000.00 

July  27,  1916 108,325.00 

Total  of  appropriations I 3,568,325.00 

Carried  to  surplus  fund  of  Treasury 9, 224. 87 

Net  total 3,559,100. 13 

The  above  total  has  been  divided  as  follows  among  the  Items  in  Group  A 
according  to  the  amounts  expended  at  the  different  localities  and  does  not 
Include  $185,000  appropriated  by  the  act  of  August  8,  1917,  which  has  been 
allotted  to  the  item  "  Channels  in  Lake  St.  Clair,  Mich." : 

St.  Marys  River,  Mich.   (Al) $930,349.00 

St.  Clair  River.  Mich.   (A2) 844,788.00 

Channels  in  Lake-St.  Clair,  Mich.  (A3) 1,241,209.13 

Detroit  River,  Mich.  (A4) ^ 542,754.00 

3, 559. 100. 13 


5.  OPERATING  AND  CARE  OF  ST.  MARYS  FALLS  CANAI^,  ISIICH. 

During  the  fiscal  year  the  canal  was  open  to  navigation  241  days, 
the  closed  period  of  125  days  being  from  December  16,  1919,  to 
April  18,  1920,  inclusive.  During  the  calendar  year  1919  there 
passed  through  the  Poe,  Third,  and  Fourth  Locks  64,097,583  short 
tons  of  freight,  a  decrease  of  8,061,097  tons  compared  with  the 
calendar  year  1918.  The  total  delays  that  occurred  in  locking  ves- 
sels amounted  to  185  hours  and  40  minutes,  of  which  8  hours  and 
15  minutes  occurred  at  the  Poe  Lock,  99  hours  and  5  minutes  at  the 
Third  Lock,  and  78  hours  and  20  minutes  at  the  Fourth  Lock.  The 
accidents  resulting  in  damage  to  property  were  minor  ones,  and 
those  to  persons,  with  two  exceptions,  were  not  serious. 

Durinff  the  closed  season  repairs  were  made  to  the  Poe,  Third,  and 
Fourth  Locks,  at  a  cost  of  $12,950. 

1  Under  authority  of  act  of  Mar.  4,  1915,  $20,000  was  transferred  to  ship  channel  con- 
necting Great  Lakes. 
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The  estimated  amount  of  funds  required  for  the  year  ending 
June  30,  1921,  is  $190,000,  to  be  expended  approximately  as  follows : 
For  administration,  $9,700;  for  operation  of  locks  and  dams  and 
other  works,  $142,390;  for  ordinary  repairs,  $35,000;  for  emergencies. 

$2,910. 

ORGANIZATION. 

The  regular  force  of  130  persons,  viz,  1  general  superintendent,  1 
chief  lock  master,  2  clerks,  1  chief  engineman,  3  assistant  chief  lock 
masters,  1  overseer,  1  junior  eujgineer  (electrical),  1  electrician,  1 
storekeeper,  9  lock  masters,  6  enginemen,  49  lockmen,  42  linemen,  and 
12  others,  employed  as  watchmen,  janitors,  telephone  boys,  and 
laborers,  was  engaged  in  locking  boats,  office  work,  and  care  of  prop- 
erty. A  small  K)rce  of  men,  varying  from  5  to  20,  was  employed  9 
months  in  repairing  masonry,  gates,  piers,  and  plant,  and  in  grading 
and  care  of  grounds.  A  carpenter,  blacksmith,  calker,  and  diver 
were  employed  as  required. 

REPAIRS. 

The  ordinary  maintenance  and  fitting-out  repairs  included  the 
repair  and  renewal  of  all  damaged,  worn-out,  or  broken  parts  of 
operating  machinery,  replacing  broken  masonry  with  concrete,  the 
painting  of  lock  gates  and  snubbing  buttons,  and  testing  of  all  ma- 
chinery. Minor  repairs  were  made  to  buildings,  masonry*,  piers,  and 
plant. 

In  the  Poe  Lock,  culverts  144,  IJ-inch  loose  and  broken  culvert 
rods  were  replaced  and  fastened  with  turnbuckles  to  rods  set  in 
foundation. 

The  interiors  of  lower  guard  gates,  Poe  Lock,  were  thoroughly 
cleaned,  scraped,  and  painted  with  red  lead. 

The  upper  guard  gates.  Third  Lock,  which  had  been  partially 
wrecked  by  the  storm  of  November  30,  were  removed  to  a  point  below 
the  Weitzel  Lock,  where  the  broken  and  twisted  iron  was  removed ;  the 
gates  were  then  docked  in  the  Fourth  Lock,  where  repairs  were  made, 
and  the  gates  placed  in  position  at  upper  end  of  Third  Lock  in  March. 

The  Fourth  Lock  was  pumped  out  October  21-22,  and  repairs 
were  made  to  miter  sill  sheaves.  The  sheaves,  which  were  provided 
with  cable  guides  on  segment  over  which  the  gate  cable  travels,  were 
reversed  when  fastened  to  place  in  concrete  floor,  and  caused  the 
gate  cables  to  foul  and  jam.  This  was  remedied  by  bolting  new 
cable  guides  on  the  sheave  housings. 

The  Poe  and  Fourth  Locks  were  pumped  out  at  the  close  of  navi- 
gation. The  leakage  into  the  Poe  Lock  was  removed  by  operating 
the  10-inch  centrifugal  pump  by  turbine.  The  leakage  into  the 
Fourth  Lock  was  pumped  out  by  operating  the  10-inch  centrifugal 
pump  until  opening  of  navigation. 

ACCIDENTS. 

JohnNelson,of  Erie,  Pa.,a  seaman  from  steamer  E,  T.  Townsend, 
walked  off  end  of  east  center  pier  and  was  drowned  on  October  24, 
His  body  was  recovered  a  month  later. 

Lockman  George  Elliott  disappeared  April  21  and  his  body  was 
recovered  from  the  canal  the  next  day. 
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A  seaman  on  steamer  Chas.  Hubbard,  upboimd  in  Third  Lock,  was 
scalded  in  the  face  by  the  bursting  oi  a  steam  pipe  on  one  of  the 
steamer's  forward  deck  engines. 

The  upper  guard  gates  of  the  Third  Lock  were  torn  from  their 
fastenings  bv  the  storm  of  November  30.  The  upper  ends  at  quoin 
and  the  anchorage  connections  were  broken  and  distorted  on  both 
leaves^  and  the  diagonal  straps  broken. 

While  making  landings  at  the  northwest  pier  seven  steamers  dam- 
aged their  bow  plates  somewhat. 

Two  barges  collided  with  the  steamers  towing  them  and  damaged 
the  fantail  of  each  steamer. 

When  entering  the  canal,  upbound,  the  steamer  Juniata  disabled 
her  steering  gear  and  was  heaved  back  out  of  lock  to  south  pier, 
where  repairs  were  made. 

The  steamer  Andante  struck  the  end  of  nose  pier  between  Third 
and  Fourth  Locks,  bending  her  stem  and  causing  ner  to  leak. 

The  barge  Corliss^  downbound,  in  tow  of  the  tug  lowa^  hit  the 
south  leaf  of  the  bascule  bridge,  being  repaired,  and  bent  her  spar. 

The  steamer  William  G,  Mather^  while  entering  the  Fourth  Lock, 
downbound,  struck  the  fender  on  lock  wall  between  gates  IS  and  2S, 
denting  the  bluff  of  her  bow. 

Two  launches  were  swamped  in  the  canal  above  the  Weitzel  Lock, 
near  Magazine  Street,  by  heavy  seas  on  November  11.  They  were 
promptly  removed  by  their  owners. 

The  steamer  /.  F.  Durston^  while  entering  the  Fourth  Lock,  down- 
bound,  struck  fender  above  gate  IS  and  cracked  one  of  her  frames. 

The  steamer  Harvey  Z>.  Govlder^  upbound,  struck  the  southeast 
comer  of  the  east  center  pier  and  sprung  three  frames  and  plates  on 
her  starboard  bow. 

There  were  23  minor  accidents  that  resulted  in  breaking  8  pieces 
off  masonry,  12  fender  timbers,  1  gate  mitering  pin.  1  piece  of  gate 
decking,  3  lock-gate  cables,  and  3  sections  of  gate  railing. 

DELAYS. 

The  Fourth  Lock  was  delayed  78  hours  and  20  minutes,  of  which 
65  hours  was  due  to  fouling  and  jamming  of  gate  cables  in  miter- 
sill  sheaves,  50  minutes  removing  obstructions  lodged  against  miter 
sills,  and  12  hours  and  30  minutes  repairing  leaking  pressure  pipes 
under  water. 

The  Third  Lock  was  delayed  99  hours  and  5  minutes,  of  which  95 
hours  was  due  to  removing  upper  guard  gates  damaged  by  storm  of 
November  30,  2  hours  and  20  minutes  removing  sunken  log  lodged 
against  miter  sills,  and  1  hour  and  45  minutes  adjusting  gate  cable 
on  engine  2S,  "vfrhich  had  fouled  on  drum. 

The  Poe  Lock  was  delayed  8  hours  and  15  minutes,  of  which  5 
hours  and  40  minutes  was  due  to  removing  sunken  logs  lodged 
against  miter  sills,  1  hour  and  45  minutes  repacking  flange  unions  of 

{)ressure  pipes  at  gate  engines,  30  minutes  occasioned  by  an  over- 
oaded  vessel,  and  20  minutes  heaving  back  steamer  Juniata  to 
south  pier  to  permit  her  to  make  repairs  to  disabled  steering  gear. 

9030— ENG 1920— PT  2 49 
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MISCELLANEOUS. 

The  new  Fourth  Liock  was  placed  in  operation  September  18, 1919. 
On  the  first  passage,  upbound,  the  U.  S.  steamer  Oeneral  O.  </. 
Lydecker  entered  the  lock  at  4.20  p.  m.,  and  was  followed  by  the 
steamer  William  Livingstone^  tug  Alfred  Nohle^  tug  Z.  C.  Sabin^ 
U.  S.  S.  General  C\  B,  Sea/rs^  U.  S.  Coast  Guard  launch  Voyager^ 
U.  S.  lighthouse  tender  Clover^  and  the  tug  Iowa. 

The  bault  Ste.  'Marie  Bridge  Co.  repairt^  both  leaves  of  its  bascule 
bridge  crossing  the  canal  during  August  and  September.  While 
undergoing  repair  each  leaf  could  not  be  fully  opened  and  vessels 
were  required  to  use  the  opposite  half  of  canal  to  give  clearance  for 
vessel  masts.  The  bridge  was  further  repaired  and  strengthened 
during  the  closed  season  last  winter. 

The  steamer  Harvester  was  the  first  freighter  to  lock  up,  passing 
through  the  Fourth  Lock  on  Aptil  19,  1920.  The  steamer  vharles 
O.  Jenkins  was  the  first  downbound  freighter  to  arrive  and  locked 
through  the  Fourth  Lock  April  25,  1920. 

The  cold  weather  of  December,  1919,  delayed  the  locking  of  vessels 
on  account  of  ice  forming  in  canal  and  at  the  heels  of  lock  gates. 

On  December  6,  1919,  the  West  Neebish  Channel  was  closed  on 
account  of  ice,  and  the  river  was  kept  open  by  three  harbor  tugs  until 
the  close  of  navigation  on  Decemwr  15.  TTie  steamer  Martvaai  was 
the  last  through  boat  to  pass  down. 

From  April  30  to  May  7, 1920,  floating  ice  in  the  canal  caused  much 
trouble  in  locking  boats  and  retarded  their  movement  through  the 
canal. 

The  dispatch  station,  located  at  Big  Point,  above  the  canal,  was 
continued  m  operation  oy  the  Lake  Carriers'  Association. 

The  Weitzel  Lock  has  not  been  in  commission  since  October  31, 
1918.  Floating  derrick  No.  5,  quarter  boat  Hay  Lake^  tug  Alfred 
NohU^  a  scow,  and  sweeping  raft  were  docked  in  the  Weitzel  Lock  in 
May,  1920,  for  overhauling  and  repair. 

Caily  readings  of  water  gages  above  and  below  the  locks  were 
made  throughout  the  year,  and  the  monthly  means  and  differences 
are  as  follows : 


[Elevation,  in  feet,  above  mean  tide  at  New  York,  levels  of  1903.] 


Monthly 

means. 

Mean 
differ- 
enoe. 

'             Month. 

Monthly  means. 

Mean 

Month. 

Above 
locks. 

Below 
locks. 

Above 
locks. 

Below 
locks. 

differ- 
ence. 

1919. 
Julv 

602.09 
602.22 
602.12 
601.93 
602.02 
601.83 

581.91 
581.80 
581.60 
681.50 
581.31 
581.55 

20.18 
20.42 
20.52 
20.43 
20.71 
20.28 

1920. 
January 

601.4ft 
601.36 
601.35 
601.81 
601.89 
602.10 

681.51 
581.60 
681.79 
581.29 
581.92 
582.19 

19. 9& 

Ai^rust 

Ffthrn?i»'y 

19.76 

September 

March 

19.56 

October 

April 

20.6a 

November 

May 

19.97 

December 

Juiie 

19.91 
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Summary  of  e-rpendituren  for  operating  and  care  of  8t.  Marys  Falls  Canal,. 
Mich.,  for  the  fiscal  year  ending  June  30,  1920. 

Pay  rolls $145, 036.  83 

Repair  material 4,522.31 

General  supplies 10, 389. 59 

Electric  lighting 3, 689. 46 

CJontingencies 1, 068. 81 

Total 164,  707.  00 

Statement  of  expenditures  for  operating  and  care  of  St,  Marys  Falls  Canal^ 

Mich.,  by  years. 


1903 $82, 946. 09 

1904 98. 078. 07 

1905 85, 422. 92 

1906 89, 670. 02 

1907 89,  827.  26 

1908 109, 918. 71 

1909 106, 514. 26 

1910 103, 096. 18 

1911 149, 626.  01 

1912 152, 197. 34 

1913 151,  748.  43 

3914 117. 438. 10 

1915 113, 605. 94 

1916 131. 389.  25 

1917 121, 864. 76 

1918 122, 862. 32 

1919 149, 665. 73 

1920 164. 707. 00 


Total- 


8,185.936.02 


1882 $27,546.86 

1883 36, 335. 77 

1884 29,486.29 

1885 29, 064. 52 

1886 26, 089. 12 

1887 21, 832. 55 

1888 30, 003. 46 

1889 30,  603. 61 

1890 36, 723. 27 

1891 44, 960.  79 

1892 61, 241. 09 

1893 41, 828. 07 

1894 56. 132. 21 

1895 50. 535. 61 

1896 59, 629. 08 

1897 79, 207. 15 

1898 56, 674. 16 

1899 89, 000. 88 

1900 80,809.27 

1901 75,  559. 84 

1902 88, 595. 63 

The  above  amounts  represent  the  actual  expenditures  and  in  no 
case  include  the  outstanding  liabilities,  which  for  the  fiscal  year  1920 
amount  to  $16^50. 

MACKINAC.  CHEBOYGAN,  ROGERS  CITY,  ALPENA,  HARBOR  BEACH. 
AND  MONROE  HARBORS.  SAGINAW,  BLACK,  CLINTON,  AND  ROUGE 
RIVERS,  MICH.   (GROUP  B). 

6.  MACKINAC  HARBOR,  MICH.     (Bl.) 
OPERATIONS   DURING   THE    FISCAL    YEAR. 

No  work  has  been  done  during  the  past  year,  and  no  work  except 
maintenance  is  proposed  for  next  year.  An  examination  to  deter- 
mine condition  of  breakwaters  and  controlling  depth  was  made 
during  August,  1919. 


APPROPRIATIONS. 
Existing  project : 

June  25.  19a0 ^t»S2 

Aug.  24.  1912 .- ,35,000 

June  23,  1913 ^9,000 

Total 79,000 

» Under  authority  of  act  of  Mar.  4,  1015,  $1,000  was  transferred  to  harbor  #f  refuge. 
Harbor  Beach,  Mich. 
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7.  CHEBOYGAN  HARBOR,  MICH.     (B2.) 
OPERATIONS   DURING  THE   FISCAL   YEAR. 

An  examination  of  the  harbor  was  made  during  August,  1919,  to 
determine  existing  channel  depths  and  condition  of  the  slab  docks  at 
the  harbor  entrance.  The  docks  are  deteriorating  rather  rapidly,  and 
some  of  the  material  has  washed  into  the  channel.  The  work  of 
strengthening  the  outer  end  of  dock  on  the  west  side,  in  order  to 

Erotect  the  channel,  will  be  undertaken  as  soon  as  a  form  of  release 
rom  damages  can  be  obtained  from  the  owner. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc,  No.  1491,  63d  Cong.,  3d  sess.,  p.  424) __  $148,000 

Existing  project : 

June  3,  1896 $12, 000 

Mar.  3.  1899 8, 000 

June  13,  1902 8, 000 

Mar.  3,  1905 7. 500 

Mar.  2,  1907 15, 000 

Mar.  4,  1913 14,000 

June  5,  1920  (aUotment  June  8,  1920) 5,000 

69,500 

Total 217,500 

Receipts  from  sales,  etc.,  $225. 


8.  ROGERS  CITY  HARBOR,  MICH.     (B3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  has  been  necessary  during  the  past  fiscal  year,  and  no 
work  except  maintenance  is  now  proposed  tor  next  year.  An  early 
examination  of  the  harbor  will  be  made  to  determine  controlling 
depth. 

APPROPRIATION. 
Existing  project,  June  25,  1910 $6, 000 


9.  ALPENA  HARBOR,  MICH.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

An  examination  of  the  harbor  was  made  in  May.  1920,  tq  determine 
channel  conditions  as  a  basis  for  dredging  specifications,  for  which 
bids  were  opened  on  June  17.  But  one  bid,  at  70  cents  per  cubic 
yard,  scow  measure,  was  received.  This  was  rejected  as  excessive, 
and  subsequent  informal  offer  of  the  same  bidder,  the  Great  Lakes 
Dredge  &  Dock  Co.,  to  furnish  dredging  plant  at  $45  per  hour  ac- 
cepted, but  no  work  was  done  during  fiscal  year. 
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Plans  were  prepared  for  about  980  linear  feet  of  rubble  mound 
breakwater  (including  dock  reinforcement)  along  the  south  side  of 
channel  at  harbor  entrance  and  for  increasmg  the  entrance  width  to 
200  feet.  No  work  can  be  undertaken,  however,  until  local  interests 
deed  the  necessary  docks  free  of  all  costs,  as  required  by  the  ap- 
propriation act.  It  appears  that  the  local  interests  are  willing  to 
dedicate  the  docks  on  the  south  side,  but  unwilling  to  dedicate  those 
on  the  north  side.  It  is  now  expected,  however,  that  this  work  will 
be  commenced  and  completed  during  1921. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  8d  sess.,  p.  896) $19,500 

Existing  project : 

Thunder  Bay  Harbor,  Mich.,  Sept.  19,  1890 $5, 500 

Thunder  Bay  River,  Mich.— 

Sept.   19,   1890 10,000 

July  13,  1892 10,000 

Alpena  Harbor,  Mich. — 

Aug.    18.    1894 - 4.000 

June  3,   1896 2,500 

Mar.   2,   1907 4,000 

June  25,  1910 5,.000 

Feb.  27,  1911 10,000 

Mar.  4,  1913  (allotment  of  Apr.  29,  1916) 2,000 

Mar.  4,  1915  (allotment  of  Apr.  1,  1915) 5,000 

July  27,  1916 2, 000 

Aug.  8,  1917 5, 000 

July  18,  1918 7,000 

Mar.  2, 1919  (allotment  of  Apr.  10,  1919) 5,000 

Mar.  2,  1919 67, 500 

144,500 

Total 164, 000 

Receipts  from  sales,  etc.,  $225. 


10.  SAGINAW  RIVER,  MIOH.     (B5.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  has  been  in  progress  during  the  past  fiscal  year  and  no 
work  is  proposed  for  next  year.  An  early  examination  will  be  made 
to  determine  controlling  depth. 


A2»PR0PRIATI0NS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  CJong.,  3d  sess.^p.  540)—    $968,750 

Existing  project : 

June  25,  1910 $50, 000 

Mar.   4,   1911 300,000 

Aug.  24,  1912 -     100,000 

Mar,   4,   1913 100, 000 

June  23,  1913 *  221, 000 

771, 000 

Total  of  appropriations 1, 739, 750 

Carried  to  surplus  fund  of  Treasury 1,000 

Net  total - 1. 738, 750 

Receipts  from  sales,  etc.,  $715. 

«  Tinder  authority  of  act  of  Mar.  4,  1916,  $15,000  was  transferred  to  Harbor  of  Refuge, 
Harbor  Beacb,  Mich. 
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11.  HARBOR  OF  REFUGE  AT  HARBOR  BEA(^H.   IJ^KE  HURON,  MICH. 

(B6.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

On  November  11,  1919,  bids  were  opened  for  dredging  harbor  en- 
trance to  project  depth  of  23  feet  and  anchorage  area  to  21  feet,  and 
on  January  8,  1920,  contract  was  made  with  M.  Sullivan,  of  Detroit, 
Mich.,  the  low  bidder.  Operations  were  commenced  by  the  con- 
tractor on  May  21, 1920,  and  at  the  end  of  the  fiscal  year  32,481  cubic 
yards  of  material  had  been  removed  from  the  harllor  entrance,  and 
15,065  cubic  yards  of  material  from  the  anchorage  area.  Of  this 
material  about  9,500  cubic  yards  of  shale  rock  were  deposited  to  form 
core  of  rubble  mound  closure  of  north  entrance.  No  increased^  depth 
was  available  for  navigation  as  a  result  of  contractor's  operations. 

An  ice  survey  to  determine  quantities  of  material  to  be  removed 
under  this  contract  was  made  during  February,  1920. 

On  account  of  the  inability  of  William  J.  Meagher  &  Co.  to  complete 
their  contract  dated  June  21, 1916,  for  furnishing  and  placing  stone 
riprap  on  the  lake  side  of  the  main  breakwater,  a  supplemental  agree- 
ment was  made  September  23, 1919,  terminating  the  contract. 

Bids  were  opened  May  20, 1920,  for  closing  north  harbor  entrance 
by  rubble  mound  and  for  riprapping  south  brealkwater.  Only  one 
bid,  that  of  Thomas  L.  Durocher,  was  received,  naming  $4.37  per 
ton  for  armor  stone  and  $4  per  ton  for  core  stone.  These  prices  were 
considered  excessive  and  tne  bid  was  rejected.  Under  subsequent 
informal  offer  by  same  bidder  to  furnish  armor  stone  at  $3.75  per  ton 
and  core  stone  at  $1  per  ton,  contract  was  made  on  June  17,  1920. 
Work  will  be  commenced  early  in  next  fiscal  year. 

The  custody  of  the  harbor  was  continued  until  April  14,  1920, 
when  this  duty  was  transferred  to  the  Coast  Guard,  Treasury  De- 
partment. 

CONTRACTS  IN  FORCE. 

Contractor :  WlUIam  J.  Meagher  &  Co.,  Bay  City,  Mich. 

Amount  and  efaaradtet"  of  the  work :  Riprapping  main  breakwater,  15,000  tons 
of  small  stone  and  85,000  tons  of  large  stone. 

Prices  per  unit :  $1.10  per  ton  for  small  stone  and  $1.35  per  ton  for  large  stone. 

Date  of  contract:  June  21,  19ff^ 

Date  of  approval :  Jirty  30,  1915.  •  - 

Date  fixed  for  commencement :  October  2,  1915. 

Date  fixed  for  completion:  November  30,  1916  (waived). 

Completed  at  the  end  of  the  fiscal  year :  58  per  cent 

Supplemental  agreement,  dated  July  16,  1917,  approved  August  23  and  24, 
1917,  modifies  contract  to  the  extent  of  providing  that  payments  for  work  done 
will  be  made  semimonthly. 

Supplemental  agreement,  dated  September  23,  1919,  approved  December  6  and 
8,  1919,  terminates  contract 

Contractor:  M.  SuUivan,  Detroit  Mich. 

Amount  and  character  of  the  work:  $145080.  Dredging  main  harbor  en- 
trance (area  A),  and  anchorage  area  (area  B). 

Prices  per  unit :  70  cents  per  cubic  yard,  place  measurement,  for  area  A,  and 
43  cents  per  cubic  yard,  place  measurement,  for  area  B. 

Date  of  contract :  January  8,  1920. 

Date  of  approval :  January  21,  1920. 

Date  fixed  for  commencement:  May  1,  1920. 

Date  fixed  for  completion:  September  20,  1921. 

Completed  at  the  end  of  the  fiscal  year :  17  per  cent 


Jigitized  by  VjOOQIC 


RIYEBS  AND  HABBOBS — ^DETROIT,  MIOH..  DISTRICT. 


2857 


Contractor:  Thomas  L.  Durocher,  Detour,  Mich. 

Amount  and  character  of  the  work:  $69J50.  Stone  for  rubble  mound  and 
riprap. 

Prices  per  unit :  Small,  or  core,  stone  at  $1  per  short  ton  and  large,  or  armor, 
stone  at  $3.75  per  short  ton. 

Date  of  contract:  June  17,  1920. 

Date  of  approval :  July  2,  1920. 

Date  fixed  for  commencement:  July  29,  1920. 

Date  fixed  for  completion :  September  22,  1920. 

Completed  at  the  end  of  the  fiscal  year :  No  per  cent. 


APPROPRIATIONS. 


Mar.  3,  1871 $100, 000 

June  10, 1872 100, 000 

Mar.  3.  1873 75, 000 

June  23, 1874 75. 000 

Mar.  3,  1875 100, 000 

Aug.  14,  1876 75,000 

June  18,  1878 100, 000 

Mar.  3,  1879 75,000 

June  14,  1880 75, 000 

Mar.  3,  1881 50,000 

Aug.  2,  1882 75, 000 

July  5,  1884 75, 000 

Aug.  5,  1886 75, 000 

Aug.  11.  1888 70,000 

Sept.  19,  1890 30,000 

July  13,  1892 150,000 

Aug.  18,  1894 20,000 

June  3,  1896 16,000 

Mar.  3, 1899 50, 000 

June  6, 1900 150, 000 

June  13, 1902 7. 500 

Receipts  from  sales,  etc.,  $4398.21. 


Apr.  28,  1904 $50, 000 

Mar.  3,  1905 200, 000 

Mar.  2, 1907 150, 000 

Mar.  3,  1909  (allotment  of 

Apr.  7,  1909) 10, 000 

June  25,  1910 100,000 

Mar.  4,  1915  (allotment  of 

Apr.  1,  1915) 2S0O.OOO 

July  27,  1916 125, 000 

Aug.  8,  1917 100, 000 

July  18,  1918 106, 000 

June  5,  1920  (allotment  of 

June  8,  1920) 4,000 


Total  of  appropria- 
tions  *  2, 588, 500 

Carried  to  surplus  fund  of 
Treasury 30, 000 

Net  total 2, 558, 500 


12.  BLACK   RIVER,   MICH.     (B7.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  work  was  done  during  the  fiscal  year.  An  examination  of  the 
channel  was  made  in  May,  1920,  which  disclosed  considerable  shoal- 
ing, and  maintenance  dredging  will  accordingly  be  necessary  next 
year. 


APPROPRIATIONS. 

Existing  project: 

Sept.  19,  1890 $25,000.00 

July  13,  189^ 10,000.00 

Aug.  18,  1894 . 4,000.00 

June  3,  1896 4,000.00 

Mar.  3,  1899 4,000.00 

Mar.  2,  1907 6,000.00 

Mar.  3,  1909  (allotment  of  Apr.  9,  1909) 4,000.00 

June  25,  1910 5,000.00 

Feb.  27,  1911 5,000.00 

^  In  addition,  the  act  of  June  19,  1882,  appropriated  $10,000  for  parcbase  or  hire  of  a 
launch  or  tag  for  use  in  enforcing  harbor  regulations. 
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Existing  project — (Continued. 

July  25,  1912 $1, 500. 00 

Mar.  4,  1913  (allotment  of  May  15,  1914) * 3, 073. 96 

Mar.  4,  1915  (allotment  of  Apr.  1,  1915) 5,000.00 

July  27.  1916 25,000.00 

Total 101, 573. 96 

Receipts  from  sales,  etc.,  $224. 


13.  CLINTON  RIVER,  MICH.     (B8.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

^  No  work  was  done  during  the  past  fiscal  year.  An  examination 
of  the  channel  was  made  in  June,  1920.  This  examination  showed 
a  controlling  depth  of  6  feet  at  project  datum,  which  is  believed  to 
be  ample  for  the  limited  use  now  made  of  this  stream.  Accordingly, 
no  work  will  be  done  during  the  next  fiscal  year  unless  urgent  de- 
mand therefor  should  arise. 


APPBOPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  Cong.,  8d  sess.,  p.  429) $25, 600. 00 

Existing  project : 

Aug.  5.  1886 $6, 000. 00 

Aug.  11,  1888 10,000.00 

Sept.  19.  1800 10. 000. 00 

July  13,  1892 8,564.00 

Aug.  18,  1894 6,000.00 

June  3,  1896 10,000.00 

Mar.  3,  1905 8.000.00 

Mar.  2,  1907 2, 500. 00 

June  25,  1910 6, 000. 00 

Feb.  27,  1911 2, 000. 00 

July  25,  1912 2, 000. 00 

Mar.  4,  1913 10. 000. 00 

Mar.  4.  1913  (allotment  of  May  26.  1916) "1.185.83 

July  27.  1916 1,500.00 

Aug.  8,  1917__^ 1,500.00 

78,249.85 

Total 103, 749. 88 


14.  ROUGE  RIVER,  MICH.     (B9.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  commencement  of  work  under  the  new  project  for  widening, 
straightening,  and  deepening  the  channel  from  Maples  Koad  to 
Detroit  River  through  "Short-Cut  Canal "  has  been  delayed  pending 
compliance  with  requirements  of  appropriation  act  regarding  assump- 
tion by  local  interests  of  all  costs  of  necessary  rights  of  way,  altera- 
tion of  bridges,  and  incidental  damages,  and  construction  of  suit- 
able turning  basin  free  for  public  use  at  upper  end  of  improvement. 

» Of  the  original  allotment  of  $3,500.  the  sum  of  $3,073.06  was  used  and  the  balance^ 

deposited  to  the  credit  of  the  appropriation.  ^  ^.  ^„,  ««  ^       »  *k^  k.i.»^ 

■Of  the  original  allotment  of  $1,600,  the  sum  of  $1,185.83  was  used  and  the  balance 
deposited  to  the  credit  of  the  appropriation. 
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(See  H.  Doc.  No.  2063,  64th  Cong.,  2d  sess.)  As  a  result  of  con- 
demnation proceeding^  instituted  by  local  interests  covering  lands 
required  but  not  obtainable  by  purchase,  the  district  Federal  court 
awarded  possession  of  the  necessary  right  of  way  on  June  7,  1920, 
the  alteration  of  the  bridges  concerned  is  now  in  progress,  a  separate 

Eublic  hearing  having  been  held  for  each  case,  and  the  turning  basin 
as  been  constructed.  Anticipating  such  compliance  with  the  re- 
quirements of  the  act,  bids  were  opened  on  April  16,  1920,  for  the 
excavation  of  all  material  within  the  new  channel  area  except  that  at 
bridge  sites,  and  contract  was  made  on  June  8,  1920,  with  Duluth- 
Superior  Dredging  Co.,  the  low  bidder,  but  operations  had  not  com- 
menced at  the  end  of  the  fiscal  year. 

The  project  provided  for  a  uniform  bottom  width  of  200  feet 
throughout.  In  the  interest  of  safety  it  was  deemed  desirable  to 
widen  the  entrance  to  400  feet  bottom  widthj  tapering  to  200  feet 
in  a  distance  of  about  2,000  feet,  and  this  minor  modification  was 
authorized  by  the  Chief  of,  Engineers  on  November  24, 1919. 

An  examination  revealed  the  existence  of  shoaling  caused  by  the- 
deposit  of  waste  material  from  manufacturing  plants,  and  this  ob- 
structive shoaling  was  removed  during  April,  1919,  by  and  at  the 
expense  of  the  plants  concerned,  viz,  about  9,950  cubic  yards  by  the^ 
Solvay  Process  Co.,  3,680  cubic  yards  by  the  Detroit  Iron  &  Steel 
Co.,  and  2,000  cubic  yards  by  the  Detroit  Sulphite  Pulp  &  Paper  Co. 

The  expenditures  during  the  fiscal  year,  including  office  and  inci- 
dental expenses,  amounted  to  $2,979.67,  of  which  $2,837.78  applied  to- 
new  work  and  ^141.89  to  maintenance. 

CONTRACT  IN  FORCE. 

Contractor :  Duluth-Superior  Dredging  Co.,  Duluth,  Minn. 

Amount  and  character  of  the  work :  $413,205.    Dredging. 

Price  per  unit :  16.9  cents  per  cubic  yard,  place  measurement. 

Date  of  contract :  June  8,  1920. 

Date  of  approval :  June  14, 1920. 

Date  fixed  fbr  commencement :  August  22, 1920. 

Date  fixed  for  completion :  May  4,  1922. 

Completed  at  the  end  of  the  fiscal  year :  No  per  cent. 


APPROPRIATIONS. 

Aug.  11,  1888 $10. 000- 

Sept.  19,  1890 10, 000 

July  13,  1892 11. 690 

Aug.  18,  1894 5,000- 

June  3,  1896 5,  OOa 

Mar.  3,  1899  (transferred  from  appropriation  for  constructing  turning 

basin  in  Rouge  River,  Mich.) 5,000 

June  13, 1902  (allotment  of  Sept.  8,  1902) 5, 000 

Mar.  3,  1905  (allotment  of  May  12,  1905) 8,000 

Mar.  2.  1907  (allotment  of  Mar.  22,  1907) 7,000 

Mar.  3. 1909  (allotment  of  Apr.  9, 1909) 10, 000 

June  25,  1910 20, 000 

Feb.  27,  1911 5, 000 

Mar.  4,  1913 5,000 

Aug.  8,  1917 497,000 

Total 603,690 
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15.  MONROE  HARBOR,  MICH.     (BIO.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  has  been  done  during  the  past  fiscal  year,  and  no  work 
except  maintenance  is  proposed  tor  next  year. 


APPROPRIATIONS. 


Feb.  24,  1835 130.000. 00 

July  2,  1836 15,000.00 

Mar.  3,  1837 30, 000. 00 

July  7,  1838 15,^000.00 

June  11, 1844 20, 000. 00 

Aug.  30,  1852 14,000.00 

June  23,  1866 31,015.27 

June  10,  1872 10,000.00 

Mar.  3,  1873 15, 000. 00 

June  23,  1874 10, 000. 00 

Mar.  3,  1875 10, 000. 00 

Aug.  14,  1876 5, 000. 00 

June  18,  1878 2, 500. 00 

Mar.  3,  1879 2, 000. 00 

June  14,  1880 2, 000. 00 

Mar.  3,  1881 1, 000. 00 

Aug.  2,  1882 1, 000. 00 


Aug.  5,  1886 $2, 000. 00 

Aug.  11,  1888 5, 000. 00 

Sept.  19, 1890 5, 000. 00 

July  13.  188G 10, 000. 00 

Aug.  18,  1894 5, 000. 00 

June  3,  1896 5,000.00 

Mar.  8,  1899 5, 000. 00 

June  13,  1902  (allotment  of 

Sept' 12.  19Q2J- 1,500.00 

Mar.  3,  1905  (allotment  of 

May  12,  1905) 5, 000. 00 

Mar.  2,  1907  (allotment  of 

Mar.  22.  1907) 4.000.00 

June  25.  1910 1,000.00 

Total 262, 015. 27 
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I  The  letters  and  figures  in  parentheses  indicate  the  group,  and  the  numerical  order  in  the 
group,  to  which  the  respective  ImproTements  belong  for  purposes  of  appropriation.] 
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1.  Toledo  Harbor,  Ohio  (Al) 2861 

2.  Port    Clinton    Harbor,    Ohio 

(A2) 2862 

3.  Sandusky  Harbor,  Ohio  (A8)-  2863 

4.  Huron  Harbor,  Ohio  (A4) 2864 

5.  Vermilion  Harbor,  Ohio  (A6)-  2866 

6.  Lorain  Harbor,  Ohio  (A6) 2865 
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7.  Cleveland      Harbor,      Ohio 

(A7) 2867 

8.  Fairport  Harbor,  Ohio  (A8)-    2868 

9.  Ashtabula      Harbor,      Ohio 

(A9) 2868 

10.  Conneaut      Harbor,       Ohio 

(AlO) 2869 


FOR  DESCRIPTION   OF  IMPROVEMENT  IN   THIS  DISTRICT,  SEE  PAGES    1637   TO   1676. 

1.  TOLEDO  HARBOR,  OHIO.     (Al.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Maintenance  dredging  was  done  with  U.  S.  dredge  Burton  from 
July  1  to  November  12, 1919.  A  total  of  197,092  cubic  yards  of  ma- 
terial ^bin  measurement)  was  removed,  of  which  29,620  cubic  yards 
was  from  the  outer  division,  81,793  cubic  yards  from  the  middle 
division,  and  76,476  cubic  yards  from  the  inner  division  of  the 
straight  channel  through  Maumee  Bay^  8,767  cubic  yards  from  the 
lower  portion  of  the  river  channel  (division  H),  and  436  cubic 
yards  from  the  vicinity  of  the  New  York  Central  Railroad  bridge. 
The  field  cost  was  $23,955.82,  or  about  12.1  cents*  per  cubic  yard. 
Total  expenditures  during  :th^;  jipcali  y^ar  for  dredging  were  $33,- 
198.68,  ot  which  amount  ^,200  Was  for  work  done' prior  to  July  1, 
1919.  Dredging  was,  in  general,  confined  to  a  width  of  300  feet. 
A  width  of  50  feet  along  each  side  of  the  400- foot  channel  was  not 
maintained. 

A  thorough  examination  of  the  channel  through  the  river  and 
bay  was  commenced  in  May,  1920,  and  had  not  been  completed  at  the 
end  of  the  year. 

Maintenance  of  field  office,  soundings,  and  a  portion  of  the  ad- 
ministrative expenses  of  the  district  involved  an  expenditure  of 
$4,469.35. 

CONTRACTS  IN  FORCE.  -  ;* 

None. 
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APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 
p.  567) $1, 629, 200.  OO 

Present  project: 

Mar.  3,  1899 $150,000.00 

June  6,  1900 132,500.00 

Mar.  3,  1901 8,000.00 

June  13,  1902 -t: 15, 000. 00 

June  28,  1902 223, 000. 00 

Mar.  3,  1903 190,000.00 

Apr.  28,  1904 70,000.00 

Mar.  3,  1905 181.000.00 

Mar.  3, 1909  (allotment  Mar.  20,  1909) 45, 000. 00 

June  25,  1910 145,000.00 

Feb.  27,  1911 75,000.00 

July  25,  1912 75,000.00 

Mar.  4,  1013 105,000.00 

Oct.  2,  1914  (allotment  Oct,  7,  1914) 135,000.00 

Mar.  4,  1915  (allotment  Apr.  1,  1915) 35,000.00 

July  27,  1916 20,000.00 

Mar.  4,  1915  (allotment  July  13,  1917) 10.000.00 

Aug.  8,  1917  (allotment  Sept.  20,  1917) 25,000.00 

July  18,  1918  (allotment  Aug.  3,  1918) 35,000.00 

Mar.  2,  1919  (allotment  Mar.  26,  1919) 35,000.00 

June  5,  1920  (allotment  June  15,  1920) 50,000.00 

^  1.759,500.00 

Total 3, 388, 700.  00 

Receipts  from  sales,  etc.,  $7,730.59. 


2.  PORT  CLINTON  HARBOR,  OHIO.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  field  operations.    Inspections  and  contingencies 
involved  maintenance  expenditures  of  $173.68. 

CJONTRACTTS   IN   FORCE. 

None. 


APPROPRIATIONS. 


June  10,  1872 

Mar.  3,  1875 

Aug.  14,  1876 

June  18,  1878 

Mar.  3,  1879 

June  14,  1880 

Mar.  3,  1881 

Aug.  2,  1882 

Aug.  5,  1886 

Aug.  11.  1888 

Sept.  19,  1890 

July  13,  1892 

Aug.  18,  1894 

June  3,  1896 - 

Mar.  3,  1899 

June  13,  1902 

Mar.  3,  1905 

Mar.  2,  1907. 


Mar.    3,    1909     (allotment 
Mar.  20,  1909) 

Receipts  from  sales,  etc., 


$8,000.00 
5,000.00 
5,000.00 

10. 000. 00 

10, 000. 00 
5,000.00 
6.000.00 
6,000.00 
2,000.00 
5,000.00 
8,000.00 

10,000.00 
6.000.00 
6,000.00 
6,000.00 
5,000.00 
2,000.00 
3,000.00 

$2,  500. 00 

$99.ia 


June  25, 1910 $1^000. 00 

July  25,  1912 500. 00 

Mar.  4,  1918 500. 00 

Oct.  2,  1914  (allotment  Oct. 

7,  1914) 500.00 

July  27,  1916 1,000.00 

Aug.    8,    1917     (allotment 

Sept  20,  1917) 500.00 


Total 108. 500. 00 

Returned  to  surplus  fund 
of  the  Treasury  (from 
allotment,  act  of  Mar.  3, 
1909) 28. 71 


Net  total 108. 471. 2D 


Digitized  by  VjOOQIC 


KIVERS  AND  HARBORS — CLEVELAND,  OHIO,  DISTRICT.       2863 
3.  SANDUSKY  HARBOR,  OHIO.     (A3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Maintenance  dredging  was  done  with  U.  S.  dredge  Burton  from 
November  13  to  December  3, 1919.  Material  to  the  amount  of  19,476 
cubic  yards  was  removed  from  the  west  dock  channel  and  3,549  cubic 
yards  from  the  straight  channel,  a  total  of  23,025  cubic  yards  (bin 
measurement),  at  a  field  cost  of  $3,916.49,  or  about  17  cents  per  cubic 
yard.  Total  expenditures  for  dredging,  including  winter  repairs  to 
plant,  were  $6,605.05,  or  about  28.6  cents  per  cubic  yard.  Dredging 
was  with  a  view  toward  maintaining  a  width  of  300  feet  in  all  chan- 
nels. A  thorough  examination  of  all  channels  was  made  during 
March  and  April,  1920. 

Maintenance  expenditures,  other  than  dredging,  were:  Care  and 
repair  of  floating  plantj  $2,228.50;  harbor  supervision,  soundings, 
and  a  portion  of  the  administrative  expenses  of  the  district,  $4,247.36. 
Total  expenditures  for  maintenance  were  $13,080.91. 

Proposals  for  constructing  extension  of  east  jetty  from  Cedar 
Point  and  a  pierhead  at  its  outer  end  were  received  on  May  25, 1920. 
Acceptance  of  the  lowest  bid  has  been  authorized,  subject  to  the  prior 
payment  of  $50,000  by  the  city  of  Sandusky,  as  required  by  the  river 
and  harbor  act  of  March  2, 1919.  Payment  was  made  bj  the  city  on 
October  22,  1920.  Expenditures  for  new  work  (printing  specifica- 
tions) were  $58.78. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  I>oc.  No.  1491,  63d  Gong.,  3d  sess.,  p.  548)—    $477, 192 

Present  project: 

Mar.  3,  1899 $80, 000 

June  13,  1902 125, 000 

Apr.  28,  1904  (allotment  June  28,  1904) 10, 000 

Mar.  3,  1905 1 125,000 

June  30,  1906 175, 000 

Mar.  2.  1907 125,  000 

Mar.  4,  1907-_— 175,000 

June  25,  1910 5, 000 

Mar.  4,  1915  (allotment  Apr.  1,  1915) 5,000 

^      July  27,  1916 10,000 

Aug.  8,  1917  (allotment  Sept.  20,  1917) 10.000 

July  18,  1918  (allotment  Aug.  3,  1918) 10,000 

Mar.    2,    1919    (Including    allotment    of   $10,000    Mar. 

26,  1919) 191,000 

1,046,000 

Total 1»  523, 192 

Receipts  from  sales,  etc.,  $278.08. 
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4.  HURON  HARBOR.  OHIO.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredge  Mauviee  and  attendant  plant  worked  from  July 
21  to  October  6,  1919,  and  from  June  10  to  30,  1920,  on  maintenance 
dredging  in  the  outer  harbor,  dredging  and  wharf  removal  in  connec- 
tion with  widening  the  mouth  of  the  river,  and  removing  old  United 
States  east  pier.  River  widening  and  wharf  removal  (new  work) 
was  in  progress  at  the  end  of  the  year.  Results  accomplished  and 
costs  were:  Maintenance  dredging  in  outer  harbor,  17,526  cubic 
yards,  at  a  gross  cost  of  $3,958.75,  or  22.6  cents  per  cubic  yard; 
new  work  dredging,  25,369  cubic  yards,  of  which  15,369  cubic  yards 
was  in  outer  harbor,  and  10,610  cubic  yards  was  river  widening,  at  a 
gross  cost  of  $7,711.27,  or  30.4  cents  per  cubic  yard;  removal  of  old 
east  pier  completed,  290  linear  feet,  at  a  gross  cost  of  $5,670,  or 
$19.55  per  linear  foot ;  wharf  removal  for  river  widening.  200  linear 
feet  removed,  at  a  gross  cost  of  $1,300  or  $6.50  per  linear  root.  Total 
cost  of  foregoing  work  was  $18,640.02,  f>i  which  $3,958.75  was  for 
maintenance  and  $14,681.27  was  for  new  work. 

Expenditures  during  the  fiscal  year  were  as  follows: 

New  work : 

Dredging  and  wharf  removal $4, 061. 02 

Removal  of  east  pier 5, 670. 00^ 

Inspection  and  contingencies 413. 21 

$10, 144. 23 

Maintenance : 

Dredging 3, 958. 75 

Harbor  supervision  and  contingencies 928.04 

4,886.79 

Total 15, 031.  Oa 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project   (see  H.  Doc.  No.  1491,  63d  Cong.,  8d  sess.,  pp. 
466-467) $277,273.  71 

Present  project: 

Mar.   3.   1905 $68,  500. 00 

June  30,  1906 150,000.00 

Mar.  2,  1907 16,  000. 00 

Mar.  4,  1907 47,000.00 

June  25,  1910 3, 000. 00 

Oct.  2,  1914  (allotment  Oct.  7,  1914) 12, 000.  00 

Mar.  4,  1915  (allotment  Apr.  1,  1915) 3,000.00 

July  27,  1916 2,500.00 

Aug.  8,  1917  (allotment  Sept.  20,  1917) 4,000.00 

July  18,  1918  (allotment  Aug.  3,  1918) 5, 000. 00 

Mar.  2,  1919  (including  allotment  of  $5,000  Mar.  26, 

1919) 39,500.00 

350,500.00 

Total 627,  773.  71 

Receipts  from  sales,  etc.,  $110.18. 


Digitized  by  VjOOQIC 


RIVERS  AND  HARBORS — CLEVELAND,  OHIO^  DISTRICT.       2865 
5.  VERMILION  HARBOR,   OHIO.      (A5.) 
OPERATIONS  DURING  THE  FISCAL  YEABc 

No  field  work  was  done.    Expenditures  for  harbor  supervision  and 
contingencies  (maintenance)  were  $108.10. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


July  4,  1836 J-  $10,000.00 

Mar.  3,  1837 20, 000. 00 

July  7,  1838 23, 626. 57 

June  28,  1864 5.758.07 

June  23,  1866 15,315.74 

June  10,  1872 5, 000. 00 

Mar.  3,  1873 12,000.00 

June  23,  1874 3,000.00 

Mar.  3,  1875 10, 000. 00 

Aug.  14,  1876 5, 000. 00 

June  18, 1878 4, 000. 00 

June  14,  1880 2, 000. 00 

Mar.  3,  1881 2, 000. 00 

Aug.  2,  1882 3, 000. 00 

Aug.  5,  1886 3,000.00 

Aug.  11.  1888 1,000.00 

Sept.  19,  1800 2,000.00 

July  13,  1802 2,000.00 

Aug.  18,  1894 2,000.00 

June  3,  1896 2, 000. 00 

June  6,  1900   (emergency 

allotment  Dec.  21, 1900)  _  57a  27 

Receipts  from  sales,  etc.,  $0.82. 


Mar.  3,  1905 $15, 000.  00 

Mar.  2,  1907 15, 000. 00 

Mar.    3,    1909     (allotment 

Mar.  20,  1909) 2, 000. 00 

June  25,  1910 1, 000. 00 

Mar.    4,    1913     (allotment 

May  14,  1913)— 2, 766.  64 

Oct    2,    1914     (allotment 

Oct  7,  1914) 3,00a0O 

July  27,  1916 4,  500. 00 

Aug.    8,    1917     (allotment 

Sept  20,  1917) 500.00 

Total 177,044.19 

Carried  to  surplus  fund  of 
the  Treasury  (from  the 
act  of  Mar.  3, 1909) 1, 421. 46 

Net  total 175, 622. 73 


6.  LORAIN  HARBOR,  OHIO.     (A6.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Proposals  for  constructing  extension  of  west  breakwater  to  shore 
were  received  on  September  30,  1919.  The  lowest  bid  was  $5.30  per 
ton  for  stone  in  place.  All  bids  were  rejected  and  the  work  under- 
taken with  Government  plant  in  May,  1920.  Emergency  contract 
was  entered  into  with  the  Ohio  Quarries  Co.  for  furnishing  stone  at 
a  price  of  $1.50  per  short  ton  f .  o.  b.  quarry  at  Amherst,  Ohio.  The 
stone  is  being  shipped  by  rail  to  Lorain.  The  work  progressed 
slowly  owing  to  the  acute  car  shortage.  Operations  were  temporarily 
suspended  on  June  19,  and  the  derrick  barge  with  attendant  hired 
tug  taken  to  Huron  Ilarbor  to  assist  on  other  work.  A  total  of 
1,022.5  tons  of  stone  was  placed  in  the  work,  at  a  field  cost,  including- 
outfitting  of  plant,  of  $4,083.84,  or  $4  per  ton  for  stone  in  place. 
A  length  of  about  70  feet  at  the  outer  end  of  the  work,  approxi- 
mately 10  per  cent  of  the  total,  has  been  completed. 
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Expenditures  during  the  fiscal  year  were : 

New  work: 

Dredging  (work*  done  during  previous  year) $83. 78 

West  breakwater  extension  (including  $1,462.60  from 
funds  contributed  for  improvement  of  Lorain  Har- 
bor)  3,969.  44 

$4,053.22 

Maintenance : 

Harbor  supervision,  soundings,  and  part  of  administrative  ex- 
penses of  the  district 1,528.95 

Total 5, 582. 17 

Of  these,  $1,462.60  were  from  contributed  funds  for  new  work. 

CONTRiCr  IN  PORCB. 

FXTBNISHINQ   STONE   FOB    WEST   BBEAKWATEB   EXTENSION    (BKEBGENCT). 

Contractor :  The  Ohio  Quarries  Co. 

Date  of  contract :  May  1,  1920. 

Date  of  commencement :  May  20,  1920. 

Date  for  completion :  Probable,  November  15,  1920. 

Amount  of  contract:  Approximately  10,000  short  tons  of  breakwater  stone. 

Unit  price :  $1.50  per  short  ton  f .  o.  b.  quarry. 

Completed  at  end  of  June,  1920 :  10  per  cent 


APPROPRIATIONS. 
UNITED  STATES  FUNDS. 

Previous  project  (see  H.  Doc.  No.  1491,  68d  (3ong.,  3d  sess.,  pp. 
478-479)    $292, 204. 77 

Present  project : 

Mar.  3,  1899 $50, 000. 00 

June   6,   1900 125, 000. 00 

June  13,  1902 6,000.00 

June  28,   1902 300, 000. 00 

Mar.   3,   1903 9,000.00 

Apr.  28,  1904 100,000.00 

Mar.   3,   1905 105, 000. 00 

June  30,  1906 46, 000. 00 

Mar.  2,  1907 30,000.00 

June  25,  1910 150,000.00 

Feb.  27,  1911 5,000.00 

Aug.  8,  1917  (Includes  allotment  of  $5,000,  Sept. 

20,    1917) 84,650.00 

Mar.  2,  1919 20, 000. 00 

1,030,650.00 

Total 1, 322, 854. 77 

Transferred  under  authority  of  the  river  and   harbor  act  of 
Mar.  4,  1915 . 35, 000. 00 

Net  total 1, 287, 854.  77 

CONTRIBUTED   FUNDS. 

By  city  of  Lorain,  fiscal  year  1920 3, 000. 00 

Aggregate  United  States  and  contributed  funds 1, 290, 854. 77 

Receipts  from  sa!es,  etc.,  $180.42. 
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7.  CLEVELAND  HARBOR,  OHIO.     (A7.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredge  Burton  worked  from  March  27  to  May  4,  and 


from  June  16  to  30, 1920.  on  maintenance  dredging^  removing  34,l/^w 
cubic  yards  of  material  trom  the  river  below  the  New  York  Central 
Bailroad  bridge,  and  9,986  cubic  yards  from  the  east  basin  in  the 
vicinity  of  the  main  entrance;  a  total  of  44,912  cubic  yards  (bin 
measurement) ,  at  a  field  cost  of  $9,902.97,  or  22.1  cents  per  cubic  yard. 
Dredging  was  still  in  progress  at  the  end  of  the  year.  The  material 
is  a  very  fine  silt  which  settles  slowly  in  the  bins.  The  comparatively 
high  cost  is  due  to  the  nature  of  the  material  and  the  fact  that 
seven  possible  working  days  were  lost  ©n  account  of  lack  of  coal. 

A  thorough  examination  of  the  harbor  was  made  in  the  fall  of 
1919,  and  soundings  were  taken  over  certain  portions  of  the  harbor 
in  April  and  May,  1920.  A  field  office,  storehouse,  and  repair  shop 
for  floating  plant  were  maintained  throughout  the  year.  Proposals 
for  repair  of  a  portion  of  the  rubble  mound  east  breakwater  and 
for  placing  riprap  protection  along  2,200  feet  of  the  west  break- 
water were  received  on  May  20.  All  bids  were  rejected  as  excessive 
and  the  work  was  readvertised  under  slightly  modified  specifications. 
Proposals  were  received  July  19,  1920,  ana  again  rejected.  Total 
expenditures  for  dredging  and  care  and  repair  of  floating  plant  were 
$20,036.94,  and  for  engineering,  office  expenses,  and  harbor  super- 
vision, $11,098.89;  all  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects   (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 
pp.  428-429) $1,072,994.84 

Present  project  : 

June  3,  1896 $80,000.00 

June  4,  1897 850, 000. 00 

July  1,  1898 '294,056.52 

Mar.  3,  1899  (river  and  harbor  act) 75,000.00 

Mar.  8, 1899  (sundry  civil  act) 100, 000. 00 

June  6,  1900 175,000.00 

June  13,  1902 625, 000. 00 

June  28,  1902 107,000.00 

Mar.  3,  1903 227,500.00 

Apr.  28,  1904 485,200.00 

Mar.  3,  1905 830,800.00 

June  30,  1906 360, 000. 00 

Mar.  2,  1907 223,000.00 

Mar.  4,  1907 200,000.00 

May  27,  1908 475,000.00 

Mar.  4,  1909 337,500.00 

June  15,  1910 616,000.00 

Mar.  4,  1911 200, 000. 00 

Aug.  24,  1912 200, 000.  00 

Mar.  4,  1913 25,000.00 

June  23,  1913 51, 000. 00 


*  Part  of  an  appropriation  of  $300,000. 
9030— ENG 1920— PT  2 60 
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Present  project — (Continued. 

Oct.  2,  1914  (allotment  Oct.  7.  1914) $150,000.00 

July  27,  1916 66,000.00 

Aug.  8,  1917  (allotment  Sept.  20.  1917) 65,000.00 

16.307,056.52 

Total 7, 980, 051. 36 

Receipts  from  sales,  etc.,  $2,749.27. 

8.  FAIRPORT  HARBOR,  OHIO.     (A8.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  dredge  Burton  worked  on  maintenance  dredging  from 
May  25  to  June  15,  removing  32,369  cubic  yards  of  sand  from  the 
shoal  in  the  entrance  channel  lakeward  from  the  outer  west  pierhead^ 
at  a  field  cost  of  $4,059.18,  or  12.5  cents  per  cubic  yard.  Expendi- 
tures on  account  of  dredging  were  $4,708.41  and  for  engineering. and 
harbor  supervision  $1,964.34,  a  total  of  $6,672.75,  all  for  maintenance. 

CONTRACTS  IN  FORCE, 

None. 


-.  APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  450)_    $381, 307. 71 

Present  project: 

June  3,  1896 $30, 000. 00 

Mar.  3,  1899 100,000.00 

June  6,  1900  (emergency  allotment  Aug.  4,  1900)-      4,800.00 

June  13,  1902 200, 000. 00 

Mar.  3,  1905 135,000.00 

Mar.  2,  1907 100,000.00 

Mar.  3,  1909  (allotment  Mar.  20,  1909) 5,000.00 

June  25,  1910 100,000.00 

Mar.  4,  1911 105, 000. 00 

Aug.  24,  1912 45,000.00 

Aug.  8,  1917  (allotment  Sept.  20,  1917) 12,000.00 

Mar.  2,  1919  (including  allotment  of  $5,000  Mar. 
26.  1919) 243,500.00 

1, 080, 300. 00 

Total - 1,  461,  607.  71 

Carried  to  surplus  fund  of  the  Treasury  (from  act  of 

Mar.  3,  1909) 1, 332. 63 

Transferred  under  authority  of  river  and  harbor  act 

of  Mar.  4,  1915 71, 000. 00 

72, 332.  63 

Net  total 1, 389, 275. 08 

Receipts  from  sales,  etc.,  $210.59. 


9.  ASHTABULA  HARBOR,  OHIO.     (A9.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Xo  field  work  other  than  examination  of  channels  was  done. 
Maintenance  expenditures  were  $6,546.56,  of  which  $3,507.33  was  for 
care  and  repair  of  floating  plant,  and  $3,039.23  was  for  harbor  super- 
vision and  part  cost  of  the  administrative  expenses  of  the  district. 
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Proposals  for  construction  of  west  breakwater  extension  to  shore 
were  received  on  September  30,  1919.  All  bids  were  rejected  as  ex- 
cessive. The  work  has  been  postponed  until  more  favorable  condi- 
tions obtain.  Printing  of  specifications  and  advertising  involved  new 
work  exi>enditures  of  ii>87.46. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects    (see  H.  Doc.  No.  1491,  63cl  Ckrng.,  M  sess., 
p.    401) $613,210.86 

Present   project: 

June  3,  1896 $.50,000.00 

Mar.  3.  1899 5(),(X)0.00 

June  6,  1900 110.000.00 

June  6.  1900  (emergency  allotment  July  2,  1900)  __      5, 858. 45 

Mar.  1,  1901  (claim) 10.200.00 

Mar.  3.  1901 2,000.00 

June  13,  1902 200,000.00 

June  28  1902 200.000.00 

Mar.  3,  1903 118.000.00 

Mar.  3,  1905 20.000.00 

Mar.  2.  1907 20,000.00 

June  25,  1910 115,000.00 

Mar.  4,  1911 376,430.00 

Auk.  24.  1912 200  000.00 

.Tune  23,  1913 274,675.00 

Aup.  8.  1917  (allotment  Sept.  20,  1917) 15,000.00 

Mar.  2,  1919 83,000.00 

1, 850, 163. 45 

Total 2.463,374.31 

Tran8ferre<l  un<ler  authority  of  river  and  harbor  act  of  Mar.  4, 

1915 61,500.00 

Net   total 2,  401,  874.  31 

KeteiptH  fi-om   sales    etc.,  $3,560.36. 


10,  (.V)NNKAI:T  HARBOR,  OHIO.     (AlO.) 
OPERATIONS  DURIN(J  THK  FISCAL  YEAR. 

\ew  work — The  V,  S.  dredge  Mamrwe  completed  the  work  of 
deepening  the  channel  between  the  piers  on  Jul^  19,  1919.  Project 
depth  of  20  feet  at  low  water  datum  was  obtained  for  a  width  of 
about  176  feet,  or  to  within  12  feet  of  each  pier.  During  the  year  the 
dredge  removed  2,205  cubic  yards  of  sand  and  mud  and  2,775  cubic 
yards  of  shale  at  a  field  cost  of  $2,477.71,  or  about  25  cents  per  cubic 
yard  for  sand  and  mud  and  69  cents  for  shale.  Total  expenditures 
for  new  work  dredging  during  the  year  were  $7,142.93  of  which 
$4,054.45  was  for  work  done  during  the  previous  fiscal  year. 

In  July,  1919,  the  Coast  &  Lakes  Contracting  Corporation  resumed 
work  on  east  breakwater  lakeward  extension  and  construction  of 
pierhead.  The  concrete  superstructure  of  pierhead  was  put  in  place. 
The  entire  pierhead  is  now  completed  except  for  ^  small  quantity  of 
pavinir  stone  over  the  top.  Stone  to  the  extent  of  2,283.2  tons  was 
placed  in  the  breakwater  substructure.    The  length  of  completed 
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breakwater  remains  the  same  (550  feet)  as  at  the  be^iiming  of  the 
year.  Completion  of  the  remaining  850  feet  of  breaKwater  and  of 
the  riprap  protection  around  outsiae  of  pierhead  will  require  about 
13,600  tons  of  stone.  Operations  were  suspended  on  November  26, 
1919,  and  had  not  been  resumed  at  the  end  of  the  fiscal  year.  Pay- 
ments to  contractor  and  contingencies  during  the  year  amounted  to 
$2,717.87. 

Detailed  statement  of  the  loork. 


Contract 

price  per 

unit. 

Fiscal  year  1020. 

Total. 

Quantity. 

Cost. 

Quantity,  i      Cost. 

Breakwater: 

All  stone,  except  covering  D,  net  tons. . 
Covering  D  stone,  net  tons 

so.w 

1.20 
10,450.76 

3,283.3 

S2,10».OI 

I 

88,fl75.6      $84,827.77 
9,300.4        11,231.28 

Pierhead,  complete 

::::::::;::::::::::::::: 

4,960.7S 



Total 

3,ie0.04 

100,710.80 



Maintenance. — The  IT.  S.  dredge  Burton  worked  on  maintenance 
dredging  in  the  channel  through  the  outer  harbor  from  May  6  to 
25,  1920,  removing  21,955  cubic  yards  of  material,  at  a  field  cost  of 
$3,399.75,  or  about  15  cents  per  cubic  yard.  Total  maintenance  ex- 
penditures were  $4,677.30,  of  which  $3,430.82  was  for  dredging,  and 
$1,246.48  was  for  harbor  supervision  and  contingencies. 

CONTRACTS  IN  FOBCE.  v 

Contractor :  Coast  &  Lakes  Contracting  Corporation. 

Amount  and  character  of  work:  One  pierhead  complete;  rubblemound  break- 
water (approximately  105,300  short  tons  of  stone,  with  timber  crib  type  of 
pierhead). 

Unit  price:  Pierhead  $10,980.  less  $529.25,  estimated  to  be  the  Increased 
cost  to  the  United  States  of  the  timber  crib  type  over  steel  cylinder  type;  cover- 
ing D  stone,  $1.20  per  short  ton  in  place;  all  other  stone,  95  cents  per  ton  in 
place. 

Date  of  approval:  Septeml)er  3,  1915.  Supplementary  agreement  approved 
May  8,  1917. 

Date  of  beginning  work :  August  1,  1915. 

Date  fixed  for  completion:  Pierhead  and  protection,  July  31,  1916;  break- 
water, October  7,  1916.     (Time  limit  waived  for  a  reasonable  period.) 

Completed  at  end  of  fiscal  year :  88  per  cent. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  pp. 

433-434) $867, 697.  59 

Present  project: 

June  25,  1910 $144,900.00 

Feb.  27,  1911 1(50,000.00 

Aug.  24,  1912 100,000.00 

Mar.  4,  1913 200,000.00 

June  23,  1913 20, 738. 00 

Oct.  2,  1914  (allotment  Oct.  7,  1914) 243,530.00 

Mar.  4,  1915  (allotment  Apr.  1,  1915) 195,000.00 

1, 064, 168. 00 

Total \ -—  1, 931, 866.  59 

Receipts  from  sales,  etc.,  $3,924.87. 
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ERIE  HARBOR,  PA.;  DUNKIRK  AND  BUFFALO  HARBORS,  BLACK 
ROCK  CHANNEL  AND  TONAWANDA  HARBOR,  AND  NIAGARA  RIVER, 
N.  Y.   (GROUP  A.) 

1.  HARBOR  AT  ERIE,  PA.   (Al.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Entrance  channels  and  harbor  hasin. — ^No  redredging  was  done. 
Examination  by  soundings  taken  May  7-13,  1920,  showed  that  these 
waterways  retain  their  project  depths,  20  and  18  feet,  respectively, 
low- water  datum,  except  shoaling  along  north  and  south  banks  oi 
outer  and  inner  entrance  channels  and  alon^  east  side  of  harbor  basin. 
The  outer  channel  is  generally  200  feet  wide,  with  minimum  width 
of  150  feet;  the  inner  channel  is  generally  200  feet  wide,  with  mini- 
mum width  of  100  feet ;  the  harbor  basin  area  shoal  has  depths  rang- 
ing from  12.6  to  20  feet,  with  width  of  450  feet.  The  cost  of  the 
examination  was  $273.83. 

Closure  of  breach  in  neck  of  Presque  Isle  Peninsula. — ^This  breach 
was  caused  by  storm  of  October  12-13, 1917,  and  increased  by  storms 
of  December,  1917,  November.  1918,  and  January,  1919,  bemg  then 
1,160  feet  wide,  with  depth  oi  water  from  0  to  1  foot  at  low-water 
datum.    Closure  of  the  oreach  is  being  done  under  contract  dated 
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August  7, 1919.  Preliminary  work,  consisting  of  establisliment  of  base 
line,  erecting  ranges,  and  taking  cross  sections,  was  done  during  Sep- 
tember, 1919.  Dredging  under  contract  was  begun  October  6,  1919, 
with  the  hydraulic  dredge  Chicago  pumping  sand  into  the  north 
end  of  the  sand-fill  protection,  station  46  (station  0  is  at  south  end  of 
work),  and  continued  until  December  11,  1919,  when,  owmg  to  ice 
and  weather  conditions,  the  work  was  suspended  for  the  winter. 
Progress  was  slow,  owing  to  the  difficulty  in  holding  the  fine  sand 
to  the  prescribed  outline  of  fill.  At  the  cessation  of  operations  the 
estihiated  quantity  of  sand  placed  was  150,000  cubic  yards. 

Examination  made  April  2-9, 1920,  showed  the  width  of  the  breach 
along  the  axis  of  proposed  rubble  mound  protection  to  be  1,470  feet, 
with  depth  of  water  varying  from  0.0  to  4.4  feet  at  low- water  datum. 
At  this  time  cross  sections  of  the  sand-fill  protection  were  taken 
between  stations  2-9  and  26-50.  The  cost  of  the  examination  was 
$161.14. 

Operations  were  resumed  April  5,  1920,  with  the  hydraulic  dredge 
Chicago  pumping  sand  into  the  fill  at  stations  35-50,  assisted  bj 
derrick  scow  rfo.  11,  removing  logs  and  snags  from  the  borrow  pit 
and  trench.  Delays  were  caused  by  nonreceipt  of  coal,  due  to  the  rail- 
road strike.  Exgavation  of  trench  for  rubble-moimd  protection  has 
been  begun,  and  5,106.3  tons  of  rubble  stone  received,  but  none  yet 
placed.  Three  500-foot  sections,  stations  35-50,  of  the  sand-fill  pro- 
tection have  been  completed,  and  another  section,  stations  30-35^  is 
practically  finished. 

The  following  table  shows  the  work  done  during  the  fiscal  year, 
which  is  also  the  total  cost  to  June  30,  1920 : 


Class  of  work. 

Unit. 

Quantity. 

Contract 
price. 

Amount. 

flATid  fill  nrotMition  and  back  All  in  place 

Cubic  yard.... 

140,345 

SO.  24 

S33,683.80 

Tree  planting  on  neck  of  Presque  Isle  Peninsula. — Between  May 
27  and  June  2,  1920,  4,800  small  poplar  trees,  obtained  from  the 
peninsula  north  of  the  north  pier,  where  planted  on  the  sand  fill  pro- 
tection, between  stations  36+50  and  49+50.  As  the  planting  had  to 
be  done  during  very  hot  and  dry  weather,  it  is  likely  that  25  per  cent 
wull  not  live.  The  work  was  done  bv  hired  labor  and  the  total  cost 
was  $292.80. 

Surveillance  of  Presque  Isle  Peninsula  was  continued  throughout 
the  fiscal  year,  a  watchman  being  on  duty  to  see  that  no  depredations 
were  committed,  to  put  out  fires,  which  occasionally  occur,  and  to  pre- 
vent squatters  from  settling  along  the  harbor  shore  by  hauling  house- 
b(«fats  thereon.    Cost,  f  1,140. 

The  steam  launch  Gwendolen  was  in  commission,  except  between 
December  10,  1919,  and  May  10, 1920,  winter  lay  up  time.  The  hull 
was  repaired  and  painted,  new  up-flow  coils  and  superheater  in 
boiler  installed,  and  new  awning  ana  frame  placed.  The  cost,  includ- 
ing maintenance  (fuel,  oil,  minor  boiler  repairs,  and  dredging  boat 
house  slip),  was  $1,412.91. 

Expended  for  office,  engineering,  and  overhead  expenses,  including 
$1,186.40  outstanding  from  previous  fiscal  year,  $2,035.92.     Total 
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expended  during  fiscal  year,  $6,316.60.    No  payment  was  made  for 
work  under  contract. 

CONTRACT  I>T  FORCE. 

FOB   rONSTltrCTING   RVBBI.E   MOT'ND   I»ROTK(mON   AND   SAND  FILL  PROTECTION   ON 
PRESQl^E  ISLE  PENINSULA. 

Contractor :  Great  Lakes  Dredge  &  Dock  Co.,  Cleveland,  Ohio. 

Date  of  contract :  August  7,  1919. 

Date  of  approval :  August  25,  1919. 

Date  fixed  for  commencement :  September  26,  1919. 

Date  fixed  for  completion :  December  31,  1920. 

Amount  of  contract  and  unit  prices : 


Items. 

Unit. 

Quantity. 

35,000 
25,000 
368,000 

Unit 
price. 

Amount. 

Dredgini;  trench 

Cubic  yard,  place 

measure. 
Ton  of  2,000  pounds. . . 

Cubic  yard,  place 
measure. 

SO.  60 

4.20 

24 

121,000 
105,000 
88,320 

tlon. 
Sand  fill  protection  and  back  fill  in  place 

ToUl 

214,320 

Coniplete<l  at  end  of  fiscal  year  1920 :   20  iK»r  cent. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p. 
447) $933, 156. 56 

Present  project : 

Mar.  3,  1890 $125,000.00 

June  13,  1902 125,000.00 

Mar.  3,  1905 125.000.00 

Mar.  2,  1907 120,000.00 

June  25,  1910 70, 000. 00 

Feb.  27,  1911 30, 000. 00 

Mar.  4,  1915  (allotted  Apr.  1, 1915) 10,000.00 

July  27,  1916 10,000.00 

July  18,  1918  (allotted  Aug.  7, 1918) 50.000. 00 

Mar.  2, 1919  (allotted  Mar.  21,  1919 30, 000. 00 

Mar.  2,  1919  (allotted  June  25,  1919) 120,000.00 

Mar.  2,  1919  (aUotted  Aug.  5,  1919) 41,620.00 

June  5,  1920  (allotted  June  15,  1920) 12, 000. 00 

868, 620.  00 

Total "  1, 801, 766. 5(J 

Receipts  from  sales,  etc.,  $4,570.91. 

^  In  addition  to  ttaig  amount  there  was  allotted  Jan.  11,  1871,  from  the  appropriation 
made  by  tbe  act  of  July  11,  1870,  for  examinations  and  aurvey  for  improvements,  etc., 
and  for  contingencies  of  rivers  and  harbors,  the  sum  of  $10,000  to  be  applied  to  worlc 
for  the  protection  of  the  peninsula  at  Erie  Harbor.  The  early  office  records  having 
been  destroyed  by  fire  in  1887,  it  is  impracticable  to  state  at  this  time  how  much  of  this 
allotment  was  actually  expended  for  the  purpose  for  which  it  was  made. 
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2.  HARBOR  AT  DUNKIRK,  N.  Y.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Construction  and  repair  of  concrete  superstructure  on  west  pier — 
Maintenance. — ^Under  contract  with  the  Empire  Engineering  Co. 
(Inc. ) ,  dated  June  11, 1920,  work  was  begun  June  21, 1920.  At  the  end 
of  the  fiscal  year  one-half  of  the  decayed  superstructure  had  been  re- 
moved from  167  linear  feet  of  the  west  pier,  repairing  and  leveling 
of  timber  cribs  be^n,  and  22  concrete  blocks  made.  No  payments 
under  contract  during  the  fiscal  year. 

An  examination  oi  the  breakwater  and  west  pier  was  made  Sep- 
tember 23-30, 1919,  to  determine  condition.    Cost  $73.33. 

Other  expenditures  during  the  fiscal  year,  for  general  administra- 
tion and  omce  expenses,  including  liabilities  at  end  of  previous  year, 
amounted  to  $1,535.83.  The  total  expenditures  were  $1,609.06  for 
maintenance. 

CONTRACT  IN  FORCE. 
CONSTRUCTION   AND  BEPAIB  OF   CONCKETE   SUFEBSTBUCTURE  ON   WEST  PIER. 

Contractor:  Empire  Engineering  Co.  (Inc.).  North  Tonawanda,  N.  T. 

Date  of  contract :  June  11, 1920. 

Date  of  approval :  June  22,  1920. 

Date  fixed  for  commencement :  July  26, 1020. 

Date  fixed  for  completion :  June  26, 1921. 

Amount  of  contract  and  unit  price : 


Item. 

Unit. 

Quantity. 

Unit 
price. 

Amount. 

Rnnovlns  old  mperBtnioture 

Linear  feet.... 
M.feetb.m... 

Pound 

do 

341 

8 

1,000 

8,200 

9,800 

347 
1,840 

$40.00 

200.00 

.16 

.15 

.10 

90.00 

30.65 

10,640.00 

1,600.00 

160.00 

Naw  hflFnTwlr  «m»W .    . 

Drift  bolts  and  spikes 

Apc^ot  h«n.  .,.r.. - 

480.00 

Railroad  rails 

do 

060.00 

Concrete  blocks 

Cubic  yard.... 
do. 

4,94a  00 
87,996.00 

If  ass  wmorete  -  - 

Total 

65,786.00 

Completed  at  end  of  fiscal  year  1920 :  8  per  cent. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  8d  sess., 

p.  445) . $989, 837. 88 

Present  project:  June  26,  1910 99,275.00 

Total  of  appropriations 1,089,112.38 

Heturned  to  surplus  fund  of  Treasury 167. 66 

Net  total 1,088,944.72 

Receipts  from  sales,  etc,  $474.48. 
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a  HAHBOR  AT  BUFFALO,  N.  Y.   (AS.) 
OPEBATIONS  DURING  THE  FISCAL  YEAR. 

Redredging  Buffalo  River  entrance  channel — Maintenance,— [J n^^^r 
contract  with  the  Empire  Engineering  Co.  (Inc.),  dated  May  14, 
1919,  drilling  and  blasting  rock  was  begun  July  8,  1919,  with  the 
drill  boat  E.  E.  C.  No.  i,  work  suspended  July  22,  resumed  August 
15  and  continued  until  completion  September  4,  1919.  The  work 
comprises,  in  connection  with  dred'ging,  the  removal  of  three  bed- 
rock areas,  the  material  of  which  is  a  hard,  flinty  limestone. 

For  the  period  July-September,  1919,  the  relative  hours  worked 
and  delayed  were : 


Name  of  drill  boat. 

Hours. 

Equivalent 
24-hour 
days. 

Worked. 

Delayed. 

Total. 

E.  E.  C.  No.  1 

653} 

181 

672i 

231 

The  drill  boat  worked  24  hours  daily,  3  shifts  of  8  hours  each, 
with  a  few  exceptions  as  noted  above. 

The  following  table  shows  the  total  amount  of  work  done  by  the 
drill  boat : 

Holes  drilled 1,  ISa 

'  *4-4i 

5,209 

■0.6-1 

1.077 

4  by  4 

18,866 

643 

4,764 

7.4 


Average  depth  of  hole  to  bottom feet. 

Total  drilled  to  bottom  of  hole do 

Average  depth  of  hole  to  grade do 

Total  drilled  to  grade do 

Spacing  of  holes do 

Area  drilled square  feet- 
Drilled  to  grade cubic  yards- 


Dynamite  used . 


-pounds.. 
do 


Dynamite  per  cubic  yard  drilled  and  blasted 

Dredging  operations  with  the  dipi)er  dredge  Peconio  were  begun 
July  15, 1919,  and  continued  with  this  dredge  until  August  4,  1919, 
when  the  dipjper  dredge^ Pocantico  was  substituted.  Dred^in^  was 
continued  until  November  12,  1919jWhen  it  was  suspendea,  due  to 
the  practical  exhaustion  of  funds.  Work  was  resumed  May  14, 1920, 
and  suspended  May  19,  and  final  survey  made  May  21-25,  which 
showed  project  depth  of  21  feet  at  low-water  datum,  except  a  ^ew 
shoal  areas,  -with  depths  ranging  from  19  to  20.9  feet,  same  datum, 
not  removed  at  the  end  of  the  fiscal  year. 

The  following  table  shows  the  work  done  during  the  fiscal  year, 
which  is  also  the  total  cost  to  June  30, 1920 : 


Items. 

Unit. 

1 

Quantity. 

Contract 
price. 

Amount. 

Hire  of  rock-drilllngplant  lor  drill  boat  with  five 

frames. 
T>redglps  l<»*fl  niate»1fti 

Hour 

063} 

•8,171 
7,424 

184.60 

.89 

2.08 

822,664.88 

CuUc     yard,    scow 

measure. 
do. 

26,688.09 

Predglns  broiren  roft^ 

22,128.62 

Dredge  oelays,  removing  bowldorSi  etol 

Cost 

1,714.29 

TotaL.... '. 

72,978.88 

>  per  cent 


1  In  order  to  insure  the  required  depth  or  grade  of  21  feet  at  low-water  datum  after 


dredging,  holes  were  drilled  8|  feet  below  rrade. 

•  The  depth  of  bedrock  above  the  reaulred  crade  yaried. 
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Dredging  in  outer  harbor — Xew  work. — Under  contract  with  Great 
Lakes  bredge  &  Dock  Co.  dated  September  16,  1919,  dredmng  in 
triangular  area,  junction  of  the  Buffalo  River  entrance  ana  Black 
Rock  channels,  was  begun  September  23,  1919,  with  the  dipper 
dredge  G,  L,  D.  d"  I).  Co.  No,  <%  and  in  Area  F,  outer  harbor,  with 
same  dredge,  Octol)er  21,  1919,  dredge  alternating,  during  good 
weather  working  on  first  area  and  during  stormy  weather  in  latter 
area.  Work  was  suspended  November  6,  1919,  owing  to  rough 
weather  and  shortage  of  fuel.  Dredging  was  resumed  June  28, 1920; 
delav  caused  by  inability  of  contractor  to  obtain  fuel. 

T^e  following  table  shows  the  work  done  during  the  fiscal  year, 
which  is  also  the  total  cost  to  June  30, 1920;  material,  sand  and  mud: 


Locality. 

Unit. 

Quantity. 

Contract 
price. 

Amount. 

Area  F 

Cubic  yard,  scow  meas- 
ure. 
do. 

12,081 

1,920 
76,846 

10.194 

.194 
.194 

G,3sror 

AreaO...              

372.48 

Trlanpilararfla. . , - 

-do... 

14,714.12 
24.79 

Dredge  delays,  removing  boulders,  etc 

cit '. 



Total 

89,797 

17,445.40 

Completed  at  end  of  fiscal  year  1920 :  10  per  cent. 


The  total  amount  expended  during  the  year  for  all  purposes  was 
$97,312.77. 

Water  pipe  across  Buffalo  River. — ^This  pipe  supplies  Government 
buildings  and  occupants  with  water.  Necessary  repairs  to  225  linear 
feet  of  same  began  November  5,  1919,  and  work  discontinued  De- 
cember 20, 1919.  Repairs  completed  in  spring  of  1920  by  the  Lacka- 
wanna Coal  Co.  Pipe  and  fittings  furnished  by  the  Lighthouse 
Service. 

Enforceinent  of  navigation  laws  and  regulations  of  dumping  of 
dredging s  {maintenance), — The  gasoline  cruiser  Scajaquada  was  on 
duty  during  navigation  season  on  inspection  of  operations  on  harbor 
work  and  on  enforcement  of  above  laws  and  regulations.  Part  of 
the  time  of  the  United  States  watchman  also  was  engaged. 

During  November,  1918,  the  method  of  supervision  or  the  dumping 
of  dredgmgs  was  changed  so  that  an  inspector  will  personally  super- 
vise the  dumping  of  all  material  in  designated  grounds,  under  a 
{permit,  at  the  expense  of  the  permittee.  Owing  to  winter  conditions 
this  work  was  temporarily  suspended  in  December,  1919.  The  gaso- 
line cruiser  Scaja-quada  was  engaged  in  this  work  until  December  10, 
1919,  and  then  laid  up  for  the  winter.  Annual  repairs  were  made 
February-April^  1920.  Vessel  was  placed  in  commission  May  1, 1920, 
on  duty  patrolling  harbor  and  Black  Rock  Canal,  continuing  this 
work  until  the  end  of  the  fiscal  year.    Expenditure  was  $10,027.45. 

Floating  plant. — Transfer  of' derrick  scow  No,  1.  Repairs  begun 
July  11,  1919,  at  Oswego,  N.  Y.,  comprising  calking,  placing  spud 
cnsfng,  and  painting.  Scow  left  Oswego  September  2,  1919,  in  tow 
of  the  U.  S.  tug  Oswegatchie^  arriving  at  Port  Dalhousie,  Onta- 
rio, Welland  .Canal,  September  23,  1919.  Towed  from  there  to 
Hnffalo,  N.  Y.,  l)y  the  tug  Thomas  Lincoln  Casey ^  arriving  Septeml^er 
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^21,  1019.  P'ittino:  out  at  Buffalo,  September  30-November  25,  1919, 
comprised  extra  guy  rod  supporting  mast,  corner  irons,  boiler  re- 
pairs and  test,  new  safety  valve,  flue  blower,  and  installation  of  clam- 
shell bucket.  Cost:  Direct  labor,  $1,782.14;  material  and  supplies, 
$1,629.58:  plant,  $1,298.40;  field  overhead,  $158.58;  total  field  cost, 
$4,868.70.' 

Care  of  piibVic  property. — A  watchman  was  on  duty  throughout  the 
year  at  the  United  States  Engineer  storehouse  on  the  south  pier  for 
the  care  of  public  property ;  also  as  ferryman  for  employees  and  sup- 
plies across  the  Buffalo  feiver;  also  in  charge  of  automatic  water 
^age  recording  the  level  of  Lake  Erie.    Expenditure  was  $720. 

Total  expenditures  for  fiscal  year  for  general  expenses,  pro  rata 
share  of  cost  of  operation  of  inspection  boats,  purchase  of  supplies, 
expense  of  examinations,  etc.,  $97,312.77.  ^ 

Occupation  of  Govenwient  property, — History  of  occupation  of 
the  north  pier  at  the  mouth  of  the  Buffalo  River  by  the  Delaware, 
Lackawanna  &  Western  Railroad  C(x,  with  a  coal  trestle,  is  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  pages  2373- 
■2383;  for  1898,  pages  2775  et  seq.;  for  1904,  pagers  3258  and  3259; 
for  1916,  page  3125;  and  for  1917,  page  3232.  No  operations  were 
•carried  on  by  the  railroad  company  during  the  fiscal  year,  th^remain- 
ing  work  to  be  done,  viz,  the  construction  of  a  dolphin  to  replace  the 
former  north  pier,  having  been  temporarily  postponed  by  agreement 
between  the  Chief  of  Engineers  and  the  Delaware,  Lackawanna  & 
Western  Railroad  Co.,  dated  July  6,  1917. 

Redredging  the  slipj  adjacent  to  the  Buffalo  River  entrance  channel 
was  done  during  April-May,  1920,  by  the  Lackawanna  Coal  Co.  An 
examination  showed  the  required  depth  of  21  feet  at  low-water  datum, 
w^ith  controlling  depth  of  20  feet,  along  the  dock  face  adjacent  to 
Evans  Slip. 

CONTRACT  IN  FORCE. 


FOR   HIKE  OF  ROCK-DRlLLlNG  PLANT  AND  FOR  DREDGING   IN    BUFFALO   RIVER  ENTRANCE 

CHANNEI,. 

Contractor:  Empire  Knprineeriiig  Co.  (Inc.),  New  York,  N.  Y. 

Date  of  contract:  May  14.  1910. 

Date  of  approval:  June  3,  1919. 

Date  fixed  for  commencement:  .July  9,  1919. 

Date  fixed  for  completion:  Octob€»r  9,  1919. 

Amount  of  contract  and  unit  prices : 


Items. 

Unit. 

Quantity. 

Contract 
price. 

Amount. 

Hire  of  rock-drilling  plant  for  drill  boat  with 

&ve  frames. 
Dredeine  loose  material 

Hour 

600 
60,000 
3,500 

134.50 

.39 

2.98 

S20,700.00 
23,400.00 
10,430.00 

Cubic  yard  scow  meas- 
ure. 
.    do 

Dredfflns  broken  rock 

Total 

54,530.00 

Completed  at  end  of  fiscal  year  1920 :  99  per  cent. 
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Contractor :  Great  Lakes  Dredge  &  Dock  Co. 

Date  of  contract :  September  16,  1919. 

Date  of  approval :  October  2,  1919. 

Date  fixed  for  commencement :  November  7,  1919. 

Date  fixed  for  completion  :  May  7,  1922. 

Amount  of  contract  and  unit  prices : 

To  grade  (790,000  cubic  yards,  scow  measure) $153,260 

Allowable  overdeptb  (132,000  cubic  yards,  scow  measure) 25,608 

Total  (922,000  cubic  yards) 178, 86a 

Unit  price :  19.4  cents  per  cubic  yard,  scow  measure. 
Completed  at  end  of  fiscal  year  1920 ;  10  per  cent 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 
p.  415) $5,929,800.  81 

Present  project : 

July  25,  1912 $290,000.00 

Mar.  4.  1913 167,375.00 

Mar.  4,  1915 187.875.00 

July  27,  1916 140,000.00 

Mar.  2,  1919 171,400.00 

June  5. 1920  (allotted  June  15, 1920) 13. 000. 00 

969, 150. 00 

Total  of  appropriations 6, 898, 450.  OO 

Transferred  to  Black  Rock  Channel  and  Tonawanda  Harbor 90,000.00 

Net  total 6, 808, 450. 81 

Receipts  from  sales,  etc.,  $1,782.04. 


4.  BLACK  ROCK  CHANNEL  AND  TONAWANDA  HARBOR,  N.  Y.     (A4.> 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Lowering  waterworks  intake  pipes  in  Niagara  River. — Consists  of 
replacing  old  steel  pipe  with  new  wood-stave  pipe^  48  inches  diame- 
ter, with  top  25  feet  below  low- water  datum.  Work  being  done  by 
the  Empire  Engineering  Co.  (Inc.),  at  the  expense  of  the  cities  of 
Tonawanda  and  North  Tonawanda.  Work  on  the  Tonawanda  pipe 
was  begun  May  1,  1919,  and  completed  August  18,  1919.  A  subse- 
quent break  was  repaired  and  back  filling  of  trench  completed  Octo- 
ber  15, 1919.    Cost- of  inspection,  $213.50,  reimbursable. 

Dredging  trench  for  the  North  Tonawanda  pipe  was  begun  August 
19, 1919,  and  pipe  laying  completed  November  18, 1919.  While  over- 
casting material  with  clamshell  dredge  behind  shore-dock  face  two 
sections  of  pipe  were  disconnected  November  26, 1919.  Repairs  were 
made  and  back  filling  of  trench  completed  December  20,  1919.  Cost 
of  inspection,  $357.60,  reimbursable. 

Cooperative  work  of  lowering  these  water  pipes  (replacing)  was 
approved  by  the  Chief  of  Engineers  March  6, 1920. 

Dredging  extension  of  deep-water  channel  in  Niagara  River  at 
Tonawanda,  N.  T. — New  work. — ^Under  contract  with  the  Dunbar  & 
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Sullivan  Dredging  Co.,  dated  May  13,  1920,  dredging  was  begun 
June  23,  1920,  with  the  dipper  dredge  Tipperary  Boy^  and  was  in 
progress  at  the  end  of  the  fiscal  year;  6,390  cubic  yards  (place  meas- 
ure) sand,  clay,  gravel,  and  bowlders  were  removed,  at  a  cost  of 
^,195.    No  payments  made. 

Widening  Lake  Erie  Channel  at  the  bend. — Proposals  for  dredging 
and  rock  removal  (new  work)  were  opened  Marcn  17, 1920,  but  were 
rejected  as  excessive. 

Dumping  of  dredginga, — Under  one  permit  was  supervised  at  a 
cost  of  $346.30,  paid  by  the  United  States  and  reimbursed  by  the 
permittee. 

Examinations  made  and  soundings  taken  at  a  cost  of  $1,241.84. 
Other  expenditures  for  proportion  of  expense  of  maintaining  and 
operating  the  gasoline  cruiser  Scajaquada  and  general  administra- 
tion expenses,  including  $627.64  outstanding  from  previous  fiscal 
year,  amounted  to  $2,182.05.  Total  expenditures  $3,423.89,  all  for 
maintenance. 

CX)NTRAOT8   IN   FORCE. 


FOB  DBEDOINO  EXTENSION  OF  DEEP  WATER  CHANNEL  IN   NIAOASA  BIVER  AT 
TON  A  WANDA,    N.    Y. 

Contractor:  Dunbar  and  Sullivan  Dredging  Co.,  Detroit,  Mich. 
Date  of  contract :  May  13,  1920. 
Date  of  approval :  May  24,  1920. 
Date  fixed  for  commencement:  July  2,  1920. 

Date  fixed  for  completion:  Between  September  27  and  November  10,  1921, 
depending  on  amount  of  overdepth  dredging. 
Amount  of  contract  and  unit  prices : 


Unit. 

Grade. 

AUow- 
able 
over- 

deptb. 

Unit 
price. 

To 
grade. 

AUow- 
able 
over- 

deptb. 

Total. 

Overeastinc  dradsed  ma- 

Cubic  yard,  place 
measarament. 

Cubic  yard,  bank 
measurement. 

422,050 
100,000 

65,000 

CenU, 
50 

80 

211,026 
30,000 

32,500 

243,625 
30,000 

xStiaA.          '"«'" 

Total. 

241,025 

32,600 

273,62S 

Completed  at  end  of  fiscal  year  1920 :  1  per  cent. 


APPROPRIATIONS. 

LAKE  ERIE  ENTRANCE  TO  BLACK  BOCK  HABBOB  AND  EBIE  BASIN,  N.  Y. 

Ju^e  13,  18102 $200,000.00 

Mar.  3,  1903 200, 000. 00 

Apr.  28,  1904 125,  000. 00 

Mar.  3,  1905 52. 000. 00 

June  30,  1906 237,643.00 

Mar.  4.  1913  (allotment  of  Aug.  3,  1914) 10, 000.  00 

Mar.  4,  1915  (transferred  from  Tonawanda  Harbor  and  Niagara 

River  Apr.  1,  1915) 10,000.00 

Mar.  4,  1915  (allotment  of  May  20,  1916) 6,000.00 

Total 840, 643. 00 
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BLACK    ROCK    HARBOR    AND   CHANNEL    N.    Y. 

IMvvious-  project  (see  H.  D<k\  N(».  1491.  ViSa  OoiiK.,  3c1  sess.,  p.  41G)  _       $52, 0&8.  OO 

Present  project: 

Mar.  3,  1905 $100,000.00 

June  m  mm 233,000.00 

Mar.  2,   1907 1.000,000.00 

Mar.  4.  1907 3G7.000.00 

Mar.  4.  1909 1,  000,  (XK).  00 

June  25,  1910 1,000.000.00 

Feb.   27,    1911 4(K),  0(^H).  IK) 

4, 100, 000.  00' 

Total  of  appropriations 4,152,098.00' 

Transferrwl  to  other  works  by  autborlty  of  act  of  Mar.  4.  1915 167.375. 00 

Net    total 3,  984.  723.  00 

TONAWANDA    HARBOR   AND    NIA(iARA   BIVKR,    X.    Y. 

Previous  project  (see  H.  Doc.  No.  1491,  (53<1  Con^?.,  2(1  sess.,  p.  568) .  6,  500.  00- 

Present  project : 

Auk.   11,   1888 $100,000.00 

Sept.  19.  1890 75,(KK).00 

July   13,   1892 !__ 75,(KX).00 

Aug.   IS,   1894 50.(KK).00 

June  3,  1896 50,000.00 

Mar.  3,  1899 75,(XK).(K) 

June  13.  1902 257.700.00 

Mar.  2,  1907 3,000.00 

685,700. 00 

Total  of  appropriations 692,200.00 

Turneil  Into  surplus  fund  of  Treasury  June  30,  1890___       $5S7.  52 
Transferre<l  to  other  works  by  authority  of  river  and 

harbor  act.  Mar.  4,  1915 30.000.00 

30,  587.  52 

661.612.48 

BLACK  ROC^K  CHANNEL  AND  TONAWANDA  HARBOR,  N.  Y. 

Transferred  from  harbor  at  Buffalo $90,(KX).  00 

July  1,   1918 3(X),000.00 

July  18.  1918  (allotment  Aug.  7,  1918) 10,  (HK).  (Kl 

Mar.  2,  1919  (allotment  Mar.  21,  1919) 125,  (XX).  00 

525.  000.  00 

Grand  total 6.  Oil,  978.  48 

Receipts  from  sales,  etc.,  $74,691.06, 


5.  NIAGARA  RIVER,  N.  Y.     (A5.) 
OPERATIONS   AND   RESULTS   DURING   THE   FISCAL   TKAR. 

Redredgi/ng, — No  work  was  done  on  the  improvement  of  cliannels 
during  the  fiscal  year.  Expenditures  were  $287.10  for  general  admin- 
istration and  office  expenses. 

CONTRACTS  IN  rORCE. 

None. 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1401,  6:3d  ("our.,  3d  sess.,  p.  508)—  $70,000.00 

Present  project,  July  25,  1912 27,562.50 

July  18,  1918  (allotment  Aug.  7,  1918) 1,000.00 

Mar.  2,  1919  (allotment  Mar.  21,  1919) 1,000.00 

Total  of  United  States  funds 99,562.50 

Mar.  1,  1915,  contributed 27,562.50 

Grand   total 127,125.00 


6.  OPEKATING  AND  CARE  OF  BLACK  ROCK  CANAL  AND  LOCK  AND 
FERRY  STREET  BRIEKJE,  BUFFALO,  N.  Y. 

Canal, — Was  open  to  navigation  at  the  beginning  of  the  fiscal  year 
to  all  lake  vessels,  continuing  to  the  seasonal  interruption  early  in 
December,  1919.  Ice  4  to  10  inches  thick  over  the  entire  canal  con- 
fined traffic  to  tugs  during  the  last  10  days  of  that  month.  The  ice 
during  January,  1920,  was  6  to  15  inches  thick,  and  during  February 
-from  19  to  24  inches.  The  only  navigation  during  this  period  was 
the  passage  of  the  Buffalo  fire  tug  on  Januarjr  6-7,  breaking  ice. 
There  was  no  ice  in  canal  at  end  of  March,  but  it  was  covered  with 
shifting  fields  of  ice  in  April,  when  traffic  was  confined  to  sand  and 
gravel  oarges  and  contractors'  floating  plant.  The  first  lake  vessel 
to  pass  the  canal  for  th^  navigation  season  of  1920  was  the  steamer 
Louis  R.  Davidson,  passing  down  with  a  cargo  of  limestone  on  April 
24.  The  last  ice  disappeared  on  May  21,  1920,  on  which  date  the 
canal  buoys  were  placed  by  the  Lighthouse  Service.  Waterway  open 
to  end  of  fiscal  year.  There  were  no  accidents  during  the  navigation 
season.  When  not  otherwise  engaged  the  canal  was  patrolled  by  the 
steam  tug  Thomas  Lincoln  Ca^ey  and  gasoline  cruiser  Scajaquada, 

The  steamer  M.  A,  Reeh  grounded  in  canal  October  12,  1919,  on  a 
bowlder  with  20  feet  water  depth  over  same.  Steamer  Yates  struck 
lightly  in  canal  October  29,  1919.  Water  level  at  time  1  foot  below 
mean  lake  level. 

The  7-ton  bowlder  on  which  the  steamer  M,  A,  Reeb  grounded  in 
Lake  Erie  entrance  channel  was  removed  November  3, 1919,  by  use  of 
U.  S.  derrick  scow  No,  i,  assisted  by  a  diver. 

The  Squaw  Island  Dike,  just  south  of  the  International  Bridge, 
was  reinforced  October-December,  1919,  with  stone,  690  cubic  yards 
being  overcast  by  U.  S.  derrick  scow  No,  /.    Cost,  $1,053.59. 

Examinations. — A  sweep  survey  of  the  canal  was  made  May  24-26, 
1920,  which  showed  an  available  depth  of  18  feet  at  low-water  datum. 

Signal  station, — This  station,  installed  on  the  south  pier  at  the 
mouth  of  the  Buffalo  River  to  regulate  the  movements  of  lake  vessels 
in  the  canal,  was  in  operation  at  the  beginning  of  the  fiscal  year,  and 
continued  daily,  with  the  services  of  two  lockinen,  between  the  hours 
of  6  a.  m.  and  10  p.  m.  until  December  13,  1919,  and  then  discon- 
tinued for  the  winter.  Operations  were  resumed  on  May  20,  1920, 
with  two  operators  on  duty  daily  from  6  a.  m.  to  10  p.  m.,  duty  time, 
and  continued  to  the  end  of  the  fiscal  year. 

Lock. — Continuous  24-hour  daily  operation  was  maintained  from 
the  beginning  of  the  fiscal  year  until  December  31,  1919,  when  oper- 
ating was  discontinued  for  the  winter.    Lock  property  watched  and 
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cared  for  by  lock-operating  force,  January-March,  1920.  Lock 
opened  for  local  traffic,  6  a.  m.  to  4.30  p.  m.,  March  30,  1920,  and 
closed  April  12  for  annual  underwater  cleaning  and  repairs;  a^in 
opened  April  20,  and  operated  from  6  a.  m.  to  8  p.  m.  until  April  30, 
6  a.  m.  to  10  p.  m.  May  1  and  2,  and  continuous  24-hour  operation 
until  the  end  of  the  fiscal  vear. 

During  the  fiscal  year  the  lock  was  open  to  passage  of  vessels  268 
<iays  and  closed  98  days. 

Delays  and  minor  repairs. 


Date. 

Location  of  gate  cable. 

Remarks. 

1919-20. 
Sept.    2 
Nov.  20 

West  upper  guard  opening 

Broken;  replaced  by  now  cable. 
Do. 

East  iniomiMilate  cfosingT 

Apr.  17 
17 

West  upper  closing 

Worn  out;  replaced  by  new  cable. 
Do. 

Wc  «t  lower  opening 

i7 

do ; 

Do. 

19 

Kfwt  Intfnrmediate  opening 

Do. 

19 

West  intermediate  opening 

Do. 

My     4 

East  unp^r  mmrd  openliwT 

Broken;  replaced  by  new  cable. 

No  delay  to  traffic. 

The  steamer  United  Lumberman  was  delayed  from  6.25  to  7.35 
p.  m.,  May  24. 1920,  on  account  of  power  being  off  from  5  to  7.30  p.  m. 
on  account  oi  fire  in  General  Electric  Co.  transformer  station. 

Repairs, — ^The  Stoney  valve  packing  rod  on  lower  west  valve  be- 
came dislodged  November  15,  1919,  and  was  removed  by  diver  No- 
vember 17.  jThe  annual  overhauling,  cleaning,  painting,  and  repair- 
ing of  the  lock  machinery  which  was  begun  in  February,  1920,  and 
-completed  April  20,  comprised,  in  addition  to  minor  repairs,  the 
following  work :  The  upper  lock  gates  were  painted  one  coat  of  red 
lead  on  the  girder  side,  5  gate  cables  were  replaced  with  new  ones, 
and  new  hoii^ing  chains  were  put  on  all  6  Stoney  culvert  valves. 

Organization, — The  regular  lock  force  consists  of  1  superintend- 
ent, 1  chief  lock  master,  1  clerk,  1  overseer-electrician,  4  loclc  masters, 
and  11  lockmen.    A  diver  and  laborers  are  employed  intermittently. 

Accidents  and  delays, — The  steamer  Edwin  Booths  upbound,  light, 
on  June  24,  1920,  was  delayed  15  minutes  by  a  sunken  log  in  the 
lower  lock  gate  sill  which  prevented  closing  the  gate.  The  barge 
Pestitigo  in  tow  of  steamer  Zillah^  barge  Brightic  also  in  the  tow,  up- 
bound,  light,  on  June  21,  struck  the  west  upper  guard  gate  bending 
two  of  the  walk  supports. 

Ferry  Street  Bridge,-— X^ontiimous  24-hour  daily  operation  was 
maintained  from  the  beginning  of  the  fiscal  year  until  December  31, 
1919.  Winter  operation  began  January  1,  1920,  with  an  operator  on 
duty  during  the  day  shift,  8  a.  m.  to  4  p.  m.  The  bridge  was  lifted 
four  times  during  January,  1920,  for  passage  of  the  Buffalo  fire  tuff 
breaking  ice.  No  bridge  lifts  for  vessels  during  February  and 
March,  1920.  Winter  operation  continued  until  March  31,  1920. 
After  April  1,  operators  were  on  duty  the  following  hours:  April 
1-10,  6  a.  m.  to  4.30  p.  m. ;  April  11-20,  8  a.  m.  to  4  p.  m. ;  April 
21-30,  6  a.  m.  to  8  p.  m. ;  May  1-2,  6  a.  m.  to  10  p.  m.,  after  which  the 
regular  daily  24-hour  service,  with  three  8-hour  shifts,  was  resumed 
and  continued  until  the  end  of  the  fiscal  year. 
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The  bridge  was  lifted  2,471  times  during  the  fiscal  year  for  passage 
of  4,661  vessels. 

Bridge  repairs. — During  Juljr,  1919,  21  pieces  of  plank  were  re- 
newed in  the  roadway  and  30  pieces  in  the  sidewalk.  Work  done  by 
the  operating  force.  * 

The  annual  overhauling  of  machinery  was  done  February-April, 
1920. 

Enforcement  of  navigation  laws. — ^The  steam  tug  Thomas  Lincoln 
Casey  patroled  the  canal,  carried  supplies,  and  used  in  connection 
with  inspections  for  work  under  contract. 

Cost:  Pay  roll,  $5,081.92;  fuel,  $2,201.74;  supplies,  $436.14;  huU 
and  machinery  repairs,  $2,949.36;  total,  $10,669.16. 

Summary  of  expenditures  for  the  fiscal  year  ending  June  SO,  1920. 

Oaiial  and  lock,  including  south  pier  signal  station : 

Pay  rolls $29,934.61 

Repair  materials,  etc 4, 690. 17 

General  supplies 3, 629. 50 

Electric  current  for  power  and  light 1, 157. 07 

Contingencies  and  office  expenses 420. 95 

$89, 832. 30 

Ferry  Street  Bridge: 

Pay  roUs 11,633.48 

Repair  material,  etc 269.81 

General  supplies 185. 24 

Electric  current  for  power  and  light 651. 20 

Contingencies 140. 70 

12,880.43 

Maintenance  of  canal  (examinations  and  dike  repairs) 1,948.26 

Total,  fiscal  year  ending  June  30, 1920 54, 660. 99 

Summary  of  expenditures  since  the  canal  was  opened  to  trafflo. 

Fiscal  years  ending : 

June  30,  1915 $32, 775*  58 

June  30,  1916 - 37,915.36 

June  30,  1917 48, 616. 16 

June  30,  1918 51, 418. 95 

June  30,  1919 54, 302. 61 

June  30,  1920 54,660.99 

'  Grand  total 279,  689. 65 

CONTRACTS  IN  FORCE. 

None. 


OLCOTT,  CHARLOTTE,  PULTNEYVILLE,  GREAT  SODUS  BAY,  LITTLE 
SODUS  BAY,  OSWEGO,  CAPE  VINCENT,  AND  OGDENSBURG  HAR- 
BORS, N.  Y.     (GROUP  B.) 

7.  HARBOR  AT  OLCOTT,  N.  Y.     (Bl.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Repairs  to  piers — Maintenance. — Between  October  15  and  Novem- 
ber 13,  1919,  a  block  of  concrete,  26.5  feet  long,  5.5  feet  wide,  with 
an  average  depth  of  3  feet,  was  built  at  the  shore  line  of  the  west 
9080— ENO 1920— FT  8 51 
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pier,  extending  to  the  line  of  the  steel  sheet  piling,  driven  July,  1913. 
The  concrete  was  reinforced  with  J-inch  round  st^l  bars,  horizontally 
and  vertically,  and  also  connected  by  four  l|-inch  bolts  to  the  steel 
sheet  piling,  which  overlapped  it  about  5  feet. 

Cost:  Direct  labor,  $121.06;  material  and  supplies,  $110.08;  field 
overhead,  $64.77;  total  field  cost,  $285.91. 

Between  April  28  and  May  1,  1920,  at  the  north  end  of  the  west 
pier  beyond  the  light  8  cubic  yards  of  rubble  stone— obtained  from 
the  inner  end  of  the  east  pier — was  put  in  to  replace  filling  washed 
out,  and  20  linear  feet  of  deck  was  relaid.  One  keg  of  spikes,  100 
pounds  ($5.76),  and  1,170  feet  b.  m.  hemlock  lumber  ($81.90)  was 
used  in  the  work.  Cost:  Direct  labor,  $65.32;  material  and  sup- 
plies, $88.65;  field  overhead,  $94.70;  total  field  cost,  $248.67.  Total 
cost  of  repairs  during  the  fiscal  vear,  $534.58.  Amounted  expended, 
$470.99. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1941, 63d  Cong.,  3<i  sess.,  p.  517) .    $179, 180. 68 
Present  project:  Mar.  4,  1913 ^ 4,000.00 

Total 183, 180. 68 

Turned  Into  surplus  fund  of  Treasury 11. 63 

183,169.05 
Apr.  12,  1913,  contributed  funds 1, 500. 00 

184, 669. 05 


8.  HARBOR  AT  CHARLOTTE,  N.  Y.     (B2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Redredging  entrance  channel — Maintenance. — ^The  U.  S.  dipper 
dredge  Sodus^  attending  U.  S.  tug  Oswegatchie^  and  dump  scows 
were  transferred  late  in  July,  1919,  from  6reat  Sodus  River,  N.  Y., 
to  Charlotte  Harbor  (Rochester),  N.  Y.  Redredging  was  begun 
August  2,  1919,  suspended  August  7,  resumed  August  21,  and  con- 
tinued intermittently  to  October  14,  1919,  when  it  was  completed  to 
project  depth  of  20  feet  at  low-water  datum  and  to  the  width  of  150 
feet  beween  the  piers,  widening  to  200  feet  in  Lake  Ontario.  Eight 
cuts,  each  40  feet  wide,  were  made,  ranging  from  800  to  3,700  feet 
long,  with  total  length  of  13,100  feet.  Much  delay  was  caused  by 
boiler  repairs  to  the  tug  Oawe^atchie^  stormy  weather,  and  holiday. 

The  total  quantity  of  material,  sand  and  mud,  dredged  and  dumped 
August  2  to  October  14, 1919,  season  of  1919,  was  50,428  cubic  yards, 
scow  measure. 

Field  cost :  Direct  labor,  $3,761.21 ;  material  and  supplies,  $2,827.73 ; 
plant,  $587.04;  field  overhead,  $488.50;  total,  $7,664.48,  or  15.2  cents 
per  cubic  yard. 
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Upon  completion  of  the  redredging,  October  15-20,  1919,  the 
United  States  dredging  plant  was  transferred  to  Oswego  for  work  at 
the  latter  harbor. 

Examination^  by  soundings  taken  June  4-7,  1920,  showed  that  the 
gpveming  depth  in  the  channel  between  the  piers  is  17^  feet  at  low- 
water  datum,  with  a  channel  width  of  not  less  than  100  feet,  widen- 
ing to  not  less  than  200  feet,  outside  the  piers  in  Lake  Ontario.  To 
restore  the  channel  to  project  depth  and  width  will  require  the  re- 
dredging  of  about  65,000  cubic  yards,  scow  measure,  of  sand  and  mud. 
The  cost  of  the  examination  was  $75.80. 

Expenditures  during  fiscal  year: 

Dredging : $9, 153. 93 

Proportion  of  plant  repairs,  examinations,  etc 8, 168. 50 

Total 1 17, 322. 43 

GONTRACrrS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  1491,  63d  CJong.,  3d  sess.,  p.  423) ___  $760,607.  70 

Present  project: 

June   25,   1910 $71,680.00 

Feb.  27,  1911 50.000.00 

Mar.  4,  1913  (allotment  Aug.  14,  1914) 5,000.00 

Oct.   2,   1914 24,000.00 

Mar.  4,  1915 12.000.00 

July  27,  1916 12,000.00 

July  18,  1918  (allotment  Aug.  7.  1918) 13, 000. 00 

Mar.  2,  1919  (allotment  Mar.  21,  1919) 10, 000. 00 

June  5,  1920  (allotment  June  15,  1920) 10,000.00 

207,680.00 

Total  of  appropriations 968,287^70 

Receipts  from  sales,  etc.,  $2,437.26. 


9.  HARBOR  AT  GREAT  SODUS  BAY,  N.  Y.     (B3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Redredging  entrance  channel — Maintenance. — Redredging  was  in 
progress  at  the  beginning  of  the  fiscal  year  with  the  U.  S.  dipper 
dredge  Sodus  and  attendant  plant  to  restore  the  entrance  channel 
between  Lake  Ontario  and  Great  Sodus  Bay  to  the  4)roject  depth 
of  15i  feet,  low-water  datum,  with  width  ot  150  feet  between  the 
piers,  flaring  to  250  feet  in  Lake  Ontario,  and  continued  until  corn- 
pletion  July  23, 1919.  During  July  11,822  cubic  yards,  scow  measure,, 
sand  was  dredged  and  removed. 


Digitized  by  VjOOQIC 


2886        REPORT  OF  CHIEF  OF  ENGINEERS,  U.  S.  ARMT,  1920. 

The  following  table  shows  the  cost  of  the  dreeing  work  done 
during  the  fiscal  year;  also  the  total  work  between  June  21  and  July 
23,1919: 


Items. 

Fiscal  year 
July,  1919. 

Previous 
June,  1919. 

Totol 
work* 

Directlabor 

91,023.05 
754.47 
115.78 

S586.48 
531.21 
81.83 

Sl,eOB.53 

Material  and  supplies 

1,285.68 

Field  overhead 

197.61 

Total  field  cost 

1,893.30 

1,199.52 

3,092.82 

The  total  quantity  of  sand  dredged  and  removed  (season  of  1919) 
was  16,924  cubic  yards,  scow  measure,  at  a  field  cost  of  18.3  cents  per 
cubic  yard. 

Upon  completion  of  the"  redredgin^,  the  U.  S.  dipper  dredge  Sodus 
in  tow  of  the  TJ.  S.  tug  Oswegatchie  was  transferred  to  Charlotte 
Harbor,  N.  Y.,  July  24,  1919. 

Examination^  by  soundings  taken  June  8,  1920^  showed  that  the 
governing  depth  in  the  channel  between  the  piers  is  14^  feet  at  low- 
water  datum,  with  a  channel  width  of  100  feet,  widening  to  not  less 
than  150  feet  outside  of  the  piers.  To  restore  the  channel  to  project 
depth  and  width  will  require  the  redredging  of  about  8,000  cubic 
yards,  scow  measure,  sand.    The  cost  of  the  examination  was  $32.74. 

Rebuilding  breakwater — Mamtenance.—GoveTnment  plant,  ma- 
terials and  supplies  for  the  rebuilding  with  concrete  of  173  linear 
feet  of  decayed  timber  superstructure  on  the  east  breakwater  at  the 

1' unction  with  the  east  pier,  Great  Sodus  Bay,  were  transferred  from 
-little  Sodus  Bay,  assembled  at  the  site  September  23,  1919,  opera- 
tions begun  on  the  same  date,  and  continued  until  suspension  of 
work  October  27,  1919.  Plant  track  was  stored  at  Great  oodus  Bay, 
and  remainder  of  plant  transferred  to  Oswego  for  storage. 

Six  sections  of  concrete  superstructure  were  placed,  aggregating 
173  feet;  382  cubic  yards  of  concrete  were  made;  394  barrels  Atlas 
Portland  cement  and  395  cubic  yards  sand-gravel  aggregate  used. 

Cost  of  work:  Direct  labor,  $1,997.39;  material  and  supplies, 
$1,498.89;  plant,  $909.67;  field  overhead,  $165.06;  total,  $4,671.01, 
itemized  as  follows: 

Transferring  plant $382. 27 

Preliminary  work 62.  53 

Removing  old  superstructure 527.  55 

Making  concrete 2, 239. 36 

Miscellaneous 170.4.5 

Towing 909. 67 

Care  of  plant 114. 12 

Pield  overhead 165. 06 

Total 4, 571.  01 

I  V)st  per  linear  foot,  $26.42. 

^Expenditures  during  fiscal  year: 

Dredging 3, 148. 93 

Concrete  sui^erstnicture 4, 623. 15 

Pro  rata  cost  of  plant  repairs 2,273.66 

Total 10, 045.  74 

OOXTRACTS  IN  FORCE. 

None. 
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AfPBOFBIATIONS. 

Previous  project  (see  H.  Doc.  1491.  63d  Cong.,  3d  aess.,  p.  460) —  1351.771.80 

Present  project : 

Aug.  2,  1882 $25,000 

July  5,  1884 10, 000 

Aug.  5,  1880 16.875 

Aug.  11.  1888 1 24.000 

Sept.  19,  1800 10,000 

July  13, 1892 15,000 

Aug.  18.  1894 15,000 

June  3.  1896 8,000 

May  3. 1889 14, 000 

June  13,  1902 5,000 

June  13,  1902  (iillotinent  June  3,  1904) 1,  250 

Mar.  3,  1905  (allotment  Apr.  16,  1906) 1.588 

Mar.  2.  1907 50,000 

June  25.  1910 30,000 

Feb.  27,  1911 30, 000 

Mar.  4,  1913 4,000 

July  27,  1916 19,000 

Aug.  8,  1917 21,500 

July  18,  1918  (allotment  Aug.  7,  1918) 2,  000 

Mar.  2, 1919  (allotment  Mar.  21, 1919) 5, 000 

June  5,  1920  (iillotment  June  15,  1920) 8,000 

315. 213  00 

Total  of  appnipriations 666,984.  80 

Transfer  to  harbor  at  Cai^e  Vincent,  N.  Y 1,500.00 

Net  total 665, 484.  80 

Re<'eipts  from  salts,  etc.,  $639.83. 


10.  HAUBOU  AT  LITTLE  SOI>rS  BAY,  N.  Y.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Kehxiilding  hreakxcater — Maintenance, — (jovernment  plant,  mate- 
rials and  supplies  for  the  rebuilding  with  concrete  of  182  linear  feet 
of  decayed  timber  superstructure  on  the  east  breakwater,  at  the  junc- 
tion with  the  east  pier.  Little  Sodus  Bay,  were  transferred  from 
Oswego,  assembled  at  the  site  August  12,  1919,  operations  begun  on 
the  same  date,  and  continued  until  susi)ension  of  work  September  22, 
and  plant  transferred  September  23, 1919,  to  Great  Sodus  Bay. 

Five  sections  of  concrete  superstructure  were  placed,  aggregating 
182  feet,  614  cubic  yards  of  concrete  were  made,  510  barrels  of  Atlas 
Portland  cement,  and  473  cubic  yards  of  sand-gravel  aggregate  used. 

Cost  of  work:  Direct  labor,  $2,835.31;  material  and  supplies, 
$1,759.62;  plant,  $619.53;  field  overhead,  $202.06;  total,  $5,416.52, 
itemized  as  follows: 

Preliminary  \v(»rk_..  $700.32 

Removing  okl  limber  superstructure 1,135:09 

Making  concrete 2,515.90 

Mlscellaneou.s 127.44 

Towing 619.  53 

Care  of  plant 116. 18 

Field  overhead 202.06 

Total 5,416.52 

Cost  per  linear  foot,  $29.76. 
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Examination^  by  soundings  taken  June  9,  1920,  showed  that  the 
governing  depth  in  the  channel  between  the  piers  is  14  feet  at  low- 
water  datum,  with  channel  width  of  100  feet,  widening  to  not  less 
than  150  feet  outside  of  the  piers.  To  restore  the  channel  to  project 
depth  and  width  will  require  the  redredging  of  about  8,500  cubic 
yards,  scow  measure,  sand.    The  cost  of  the  examination  was  $33.96. 

Expenditures  during  fiscal  year: 

CJoncrete  superstructure $5,620.86 

Proportion  of  plant  repairs  and  examinations,  etc 2,178.66 

Total 7, 799.  52 

CJONTRACTS  IN   FORCE. 

None. 


APPR0PKIATI0N8. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Oong.,  3d  aess.,  p.  478)-  $234, 441. 77 

Present  project : 

Aug.  2,  1882 $25,000.00 

July  5,  1884 10.000.00 

Aug.  6,  1886 12, 500. 00 

Aug.  11,  1888 16,000.00 

Sept.  19,  1890 13, 000. 00 

July  13,  1892 6, 000. 00 

Aug.  18,  1894 8, 000. 00 

June  3,  1896 8, 000. 00 

Mar.  8,  1899 5,  500. 00 

June  13,  1902 \. 25, 000. 00 

June  13,  1902  (allotment  June  3,  1904) 820.96 

Mar.  3,  1905 30, 000. 00 

Mar.  2,  1907 75,000.00 

June  25,  1910 30, 000. 00 

Feb.  27,  1911 30, 000. 00 

Aug.  8,  1917 12,000.00 

Mar.  3, 1919  (allotment  Mar.  21,  1919) 4, 000. 00 

June  5,  1920  (allotment  June  15,  1920) 8,000.00 

318,820.96 

Total 553, 262. 73 

Transferred  to  harbor  at  Cape  Vincent,  N.  Y 500.  (X) 

Net  total 552. 762.  73 

Receipts  from  sales,  etc.,  $227.77. 


11.  HARBOR  AT  OSWEGO,  N.  Y.     (B5.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Concrete  superstructure^  west  arm^  outer  breakwater — New  work, — 
Replacing,  by  use  of  Government  plant,  hired  labor,  and  purchase  of 
materials,  the  decayed  timber  superstructure  at  the  inner  end  with 
one  of  concrete,  begun  April  21,  1919,  was  in  progress  at  the  begin- 
ning of  the  fiscal  year  and  continued  until  completion,  August  10, 
1919.    The  cost  during  the  fiscal  year  was  $6,856.26. 
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The  total  length  of  concrete  superstructure  built  was  300  feet,  1,852 
cubic  yards  of  concrete  were  made,  and  1,813  barrels  of  Atlas  Port- 
land cement  were  used. 

In  this  work  stone  which  was  crushed  in  1911  was  used,  the  same 
being  practically  exhausted.  Sand  was  obtained  from  the  Oswego 
outer  harbor,  dredged  by  U.  S.  dredge  Sodus  and  transported  by 
derrick  scow  No.  2. 

Cost  of  work:  Direct  labor,  $8,148.94;  material  and  supplies, 
$6,062.26;  plant,  $313.05;  field  overhead,  $460.90;  total,  $14,970.15, 
itemized  as  follows : 

Preliminary  work $1, 124. 03 

Removing  old  timber  superstructure—, 2,251.05 

Making  concrete 10. 022. 30 

Removing  temporary  cement  house,  picking  up,  storing  plant,  etc 467. 17 

Care  of  plant 830. 68 

Towing  and  launch  service ^ 813.05 

Field  overhead 460. 00 

Total 14. 070. 15 

Cost  per  linear  foot,  $40.00. 

Concrete  superstructure^  west  end^  irmer  hreakwater — Mcdnte- 
nance, — Replacing,  by  use  of  Government  plant,  hired  labor  and 
purchase  oi  materials,  the  decayed  timber  superstructure  with  one  of 
concrete,  for  a  length  of  145  leet,  was  beffun  October  28,  1919,  the 
pier  repair  plant  havii^g  been  transferred  from  Great  Sodus  Bay  for 
this  purpose.  Work  was  suspended  for  the  winter  December  1, 1919. 
Two  sections  of  concrete  superstructure  were  placed,  aggregatinjg 
54.75  feet,  72  cubic  yards  of  concrete  were  made.  Cost  of  work :  Di- 
•  rect  labor,  $1,080.78;  materials  and  supplies,  $279.73;  plant.  $51.31 ; 
field  overhead,  $106.07;  totaL  $1,517.84;  cost  per  linear  foot,  $27.72. 

Dredging — New  work. — This  includes  the  deepening  of  the  east- 
em  end  of  Area  A  of  the  outer  harbor  to  21  feet  at  low- water  datum, 
and  the  removal  of  190,000  cubic  yards  of  loose  material,  scow  meas- 
ure (H.  Doc.  No.  570,  65th  Cong.,  2d  sess.,  Dec.  13, 1917).  The  U.  S. 
dipper-dredge  Sodus  and  attending  plant  was  transferred  from 
Charlotte  Etarbor  to  Oswego  for  this  work,  which  was  begun  Octo- 
ber 27,  1919,  and  suspende*  for  the  winter  November  28,  1919. 
Dredging  was  delayed  by  stormy  weather  and  boiler  repairs  of  U.  S. 
tug  Oswegatchie. 

Two  cuts,  adjoining  the  outer  breakwater,  each  40  feet  wide,  5  to 
10  feet  deep,  with  grade  21  feet  at  low- water  datum,  and  aggregate 
length  of  2,170  feet,  were  made.  The  total  quantity  of  material, 
sand,  and  mud  dredged  and  dumped  for  this  period  was  22,748  cubic 
yards,  scow  measure. 

Dredging  was  resumed  June  12,  1920,  and  was  in  progress  at  the 
end  of  wie  fiscal  year.  Work  was  delayed  by  hull  repairs  of  the  U.  S. 
tug  Oswegatchie. 

Two  cuts,  adjoining  the  New  York  State  Barge  Canal  terminal, 
each  40  feet  wide,  ana  of  an  aggregate  length  of  885  feet  were  made, 
and  4,736  cubic  yards,  scow  measure,  of  sand  were  removed. 
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The  following  table  shows  the  field  cost  of  the  dredging  during 
the  fiscal  year: 


Direct 
labor. 


Iffttcrlato 

and 
supplies. 


Plant. 


Field 
overhead. 


Total  fleM 
oast. 


October-November,  1919. 
June,  1930 

Total 


$1,798.28      $1,637.48 
579.74  I         513.28 


8102.75 
307.90 


$106.08 
63.06 


2,378.02        2,060.76 


410.65 


160.14 


$3,539.69 
•1,463.96 


6,008.57 


The  total  quantity  of  sand  and  mud  dredged  was  27,484  cubic 
yards,  scow  measure,  at  a  field  cost  of  18.2  cents  per  cubic  yard. 

Repairs  to  outer  breakwater — Maintenance. — ^Tne  storm  of  Novem- 
ber 30  and  December  1,  1919,  carried  away  the  harbor  face  of  a 
35-foot  crib,  located  50  feet  west  frqm  the  gap  in  the  lake  arm,  to  a 
depth  of  4  feet  below  low-water  datum.  Temporary  repairs  were 
begun  at  once,  consisting  of  placing  timber  and  planking  and  cover- 
ing the  exposed  stone  filling  with  concrete,  but  work  had  to  be  sus- 
pended December  20,  1919,  on  account  of  the  lateness  of  season. 
Cost:  Direct  labor,  $760.97;  material  and  supplies,  $624.10;  plant, 
$198.30;  field  overhead,  $53.04;  total,  $1,636.41. 

The  total  expenditure  during  the  fiscal  year  was  $31,705.49,  of 
which  $21,705.62  was  for  new  work  and  $9,999.87  for  maintenance. 

Government  floating  plant, — The  following  table  shows  the  cost 
for  the  fiscal  year : 


Kind  of  work. 


Repairing  dred^ng  plant. . . 
Fitting  out  dredging  plant. . . 
Repainiig  pier  repair  plant . . 
Fitting  out  pier  repair  plant 
Care  of  plant 

Total 


Direct 
labor. 


$2,336.80 

859.01 

896.55 

794.21 

4,348.60 


9,235.17 


Materials 

and 
supplies. 


Plant. 


Field 
overhead. 


$10,664.96 
2,069.64 
1,164.09 
727.61  ' 
194.60  i 


$889.01  ' 
115.25  I 

18.77  ! 

fi9.63  , 
3^9.42  ' 


$232.47 

47.34 

138.31 

138.37 

2,015.36 


14,820.69  ,      1,482.06 


2,671.79 


Total  field 

cost. 


$14,123.23 
3,091.34 
2,217.72 
1,729.66 
6,947.88 


28,109.73 


CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project   (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess., 
p.  518) $1,842,612.87 

Present  project: 

June  3,  1896 $60,000.00 

Mar.  3,  1899 60,000.00 

June  6,  1900 10,000.00   < 

June  13,  1902 51,000.00 

Mar.  3,  1905 100,000.00 

Mar.  2,  1907 100,000.00 

Mar.  3,  1909 33,471.12 

Mar.  4,  1909  (allotment  Apr.  1, 1909) 100,000.00 
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Present  project— Ck>ntiiiiied. 

June  25,  1910 $125,000.00 

Feb.  27,  1911 : 86,000.00 

July  25,  1912 85,000.00 

Mar.  4.  1913 110, 000. 00 

Mar.  4,  1915 100,000.00 

July  27,  1916 100,000.00 

July  18.  1918  (allotment  Aug.  7,  1918) 23,000.00 

Mar.  2,  1919  (allotment  Mar.  21,  1919) 50,000.00 

$1,192,471.12 

Total  of  appropriations 3, 035, 088. 99 

Receipts  from  sales,  etc.,  $130.90. 


12.  HARBOR  AT  CAPE  VINCENT,  N.  Y.     (B6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Breakwater  maintenance, — The  placing  of  timber  fenders  for  the 
protection  of  landing  vessels  is  held  in  abeyance.  A  custodian  was 
employed  throughout  the  year  to  regulate  the  mooring  of  vessels  to 
the  breakwater.  The  expenditures  for  this  purpose  and  for  inspec- 
tions was  $127.35. 

CX)NTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess..  p.  421) $25,000 

Present  project : 

Mar.  3,  1899 $25,000 

June  13,  1902 48,000 

Mar.  3,  1905 30,000 

June  25,  1910 36,000 

Mar.  4,  1913 36,000 

July  27,  1916 20,000 

Mar.  2,  1919,  allotment  Mar.  21,  1919 500 

Transferred  from  harbor  at  Great  Sodus  Bay 1,  500 

Transferred  from  harbor  at  Little  Sodus  Bay 500 

197,500 

Total 222, 500 

Receipts  from  sales,  etc.,  $168.07. 


13:  HARBOR  AT  OGDENBURG,  N.  Y.     (B7.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging — New  work  and  nutintenance, — Under  contract  with 
William  J.  Dalv,  of  Ogdensburg,  N.  Y.,  dated  August  23,  1919, 
dredging  in  the  harbor  to  a  depth  of  19  feet  at  low-water  datum  was 
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be^n  October  6, 1919,  with  the  dipper  dredge  Lincoln  in  the  section 
"Easing  the  bend  at  the  junction  of  the  upper  entrance  channel  and 
city  front  channel." 

Work  for  the  winter  was  suspended  December  16,  1919,  and  re- 
sumed for  the  season  of  1920  on  April  10,  the  section  and  mainte- 
nance dred^ng  adjoining  the  bend  completed  April  22.  On  the  same 
date  dredgmg  was  begun  in  the  section  "  Widening  the  city  front 
channel,"  which  was  completed  June  15.  At  the  end  of  the  fiscal 
year  dredging  was  in  progress  in  the  section  "Widening  the  upper 
entrance  channel,"  this  bemg  about  50  per  cent  completed,  and  the 
whole  work  93  per  cent  completed. 

The  following  table  shows  the  dredging  work  done  during  the 
fiscal  year  ending  June  30,  1920 : 


>           Quantities. 

; 

Contract 
price. 

Locality. 

Unit.              1 

New  worlc. 

Mainte- 
nance. 

Amount. 

Easing  bend. 

Cubic  yards,  scow          162,957 

measure.                   , 
do. 1       170,719 

•0.18A 

180,472.06 

81,024.46 
854.60 

Widening  city  front  channnl 

Widenlne     upper     entrance 

channel. 
Removing  }o^  ^nd  bowldAra . . 

...  .do 4,670 

do. 

117. 10 

Total 

1 

68,300.10 
6,638.20 

All  channels 

Cubic  yards,  scow 



30,124 

.18A 

measure.                   | 

Grand  total 

1       338,246 

30,124 

60,002.30 

The  expenditure  during  the  year  for  this  work  was  $36,585.22,  of 
which  $34,776.34  was  for  new  work  and  $1,808.88  fof  maintenance. 

Dredging. — ^Widening  city  front  channel,  widening  and  restoring 
upper  entrance  channel  and  easing  bend  at  junction  of  channels,  afl 
to  a  depth  of  19  feet  at  low-water  datum,  material :  Sand,  mud,  sUt, 
gravel,  cobbles,  and  possibly  logs  and  bowlders. 

CONTRACTS  IN  FORCE. 

Contractor :  William  J.  Daly,  Ogdensburg,  N.  Y.* 

Date  of  contract :  August  23,  1919. 

Date  o'f  approval :  October  4,  1919. 

Date  fixed  for  commencement :  November  9,  1919. 

Date  fixed  for  completion :  January  9,  1921. 

Amount  of  contract : 

To  grade  (345,000  cubic  yards,  scow  measure) $64, 515 

Allowable  overdeptli  (10000  cubic  yards,  scow  measure) 1,870 

Total  (355,000  cubic  yards,  scow  measure) 66,385 

Unit  price :  18.7  cents  per  cubic  yard,  scow  measure. 
Completed  at  end  of  fiscal  year  1920 :  93  per  cent. 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  513)  __  $416,-938. 29 

Present  project : 

June  26.  1910 $100, 000. 00 

July  25,  1912 20,000.00 

Mar.  4,  1913 37,970  00 

July  18,  1918  (allotment  Aug.  7,  1918) 5,  OOO.  00 

Mar.  2,  1919 72,000.00 

234.970.00 

Total 651  908.  29 

Transferred  to  other  works  by  authority  of  act  of  Mar.  4,  1915 35, 000. 00 

Net  total .» 616, 908.  29 
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REPORT  OF  MAJ,  FREDERICK  B.  DOWNING,  CORPS  OF  ENGINEERS. 


IMPBOVEICENTS. 


Page. 

1.  Colorado  River,  Ariz 2896 

2.  San  Diego  Harbor,  Calif 2806 

3.  Los  Angeles  Harbor,  Calif 2896 


Page. 
4.  San    Luis     Obispo     Harbor, 

Calif 2899 


FOB  DESCRIPTION  OF  IMPBOYEMENTS  IN  THIS  DISTRICT  SEE  PAGES  1725  TO  1740. 


1.  COLORADO  RIVER,  ARIZ. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Between  December  2  and  December  20, 1919,  a  total  of  10,028  cubic 
yards  of  riprap  was  placed  on  the  river  face  of  the  Yuma  levee  near 
its  northerly  end.  This  work  was  done  by  hired  labor  and  plant 
loaned  by  the  United  States  Reclamation  ^rvice.  The  amount  ex- 
pended on  this  work  was  $10,262.13.  During  June,  1920,  the  flood 
waters  of  the  river,  with  a  peak  discharge  of  about  180,000  second 
feet,  encroached  on  the  revetment  of  the  levee  for  a  distance  of  420 
feet,  and  from  1  to  4  feet  of  the  shoulder  of  the  enrockment  on  the 
river  side  of  the  levee  was  rolled  down  the  slope.  The  berm  was  also 
reduced  along  another  1,500  feet  of  the  levee. 

CX)NTRAC7rS  IN  FORCE. 

None. 


APPROPRIATIONS. 

July  5,  1884 $25,000.00 

July  13,  1892 10,000.00 

July  27,  1916 14,000.00 

Mar.  4,  1913  (allotted  Aug.  17,  1918) 5,000.00 

Mar.  4,  1913  (allotted  Dec.  6,  1918) * 2, 851. 20 

Mar.  2,  1919 10,000.00 

Total - 66, 851. 20 

Returned  to  surplus  fund  of  Treasury 218. 25 

Net  total 66, 632. 95 

>  Of  the  $4,000  originally  allotted  $1,148.80  was  returned  to  the  appropriation. 

2895 
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2.  SAN  DIEGO  HARBOR,  CALIF. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Under  a  contract  with  the  United  Dredging  Co.  dated  January  20, 
1920,  207,000  cubic  yards  was  dredged  from  the  middle-^ound  chan- 
nel and  deposited  in  Whalers  Bight.  The  work  in  this  channel  is 
about  80  per  cent  complete,  and  provides  a  channel  of  the  project 
depth  of  35  feet  at  mean  lower  low  water  and  about  400  feet  wide 
through  the  middle  ground.  The  amount  expended  during  the  fiscal 
year  on  this  work  was  $28,826.91.  An  additional  $69.60  was  ex- 
pended in  making  inspections,  etc. 

CONTRACT  IN  FORCE. 

Name  of  contractor :  United  Dredging  Ck>. 

Amount  and  character  of  work:  Dredging  200,000  cubic  yards  in  Middle 
Ground  Channel;  307,000  cubic  yards  in  area  A;  1,077,000  cubic  yards  in 
area  C. 

Unit  prices:  24.25  cents  per  cubic  yard  In  Middle  Ground  Channel  and 
area  A ;  26.8  cents  per  cubic  yard  in  area  C. 

Date  of  approval :  January  80, 1920. 

Date  of  beginning  work :  April  10, 1920. 

Date  of  expiration :  January  -29, 1922. 

Percentage  of  completion :  12  per  cent. 


APPROPRIATIONS. 

Total  prior  to  adoption  of  present  project  (see  H.  Doc.  No.  1491, 

63d  Cong.,  3d  sess.,  p.  548) $840,350.00 

Present  project : 

Mar.  4,  1913 $243,  786. 00 

July  27,  1916 220,000.00 

Aug.  8,  1917 .. 174,000.00 

* 637, 786. 00 

Total 1, 478, 136. 00 

Receipts  from  sales,  etc.,  $0.50. 


{a) 


3.  LOS  ANGELES  HARBOR,  CALIF. 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Outer  harbor. — No  work  was  done. 

Inner  harhor, — From  the  beginning  of  the  fiscal  year  until 
May  1, 1920,  the  U.  S.  dredge  San  Pedro  dredged  879,207  cubic  yards 
in  the  portion,  5,300  feet  long,  of  Cerritos  Channel,  connecting  Los 
Angeles  and  Long  Beach  Harbors,  lying  within  the  city  limits  of  Los 
Angeles,  and  deposited  the  material  on  adjacent  tide  lands  and  the 
ocean  beach.  The  amount  expended  on  this  work  during  the  fiscal 
year  was  $98,553.15.  A  total  of  1,400^000  cubic  yards  was  dredged 
by  the  city  of  Lon^  Beach  in  that  portion  of  Cerritos  Channel,  6,300 
feet  long,  lying  within  the  city  limits  of  Long  Beach,  and  was  de- 

?osited  on  adjacent  tide  lands  and  on  the  ocean  beach.    The  Cerritos 
Channel  was  completed  to  project  depth  of  20  feet  at  mean  lower  low 
water  and  to  project  width  of  200  feet. 
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After  minor  repairs  were  made  to  the  dredge  it  resumed  (May  10) 
dredging  the  channel  in  the  west  basin  to  the  project  depth  of  30  feet 
at  mean  lower  low  water  and  to  the  project  width  of  200  feet.  During 
the  fiscal  year  150,000  cubic  yards  was  dredged  and  deposited  on 
adjacent  tide  lands  behind  the  bulkheads  buflt  by  the  city  of  Los 
y  Angeles.  The  amount  expended  on  this  work  during  the  fiscal  year 
was  $8,915.44. 

On' maintenance  dredging  between  December  9  and  23,  1919,  the 
San  Pedro  excavated  about  90,493  cubic  yards  of  silt  in  the  westerly 
portion  of  the  turning  basin,  and  about  10,000  cubic  yards  opposite 
the  entrance  to  the  Southern  Pacific  slip,  restoring  these  areas  in  part 
to  the  project  depth  of  30  feet.  The  amount  expended  on  this  work 
and  in  repairs  to  the  dredge  during  the  fiscal  year  was  $23,297.68. 

(<?)  SUt  diversion, — Construction  of  the  silt  diversion  works  for 
the  protection  of  Los  Angeles  and  Long  Beach  Harbors  began  No- 
vember 17, 1919,  under  contract  with  the  United  Dredging  Co.  dated 
October  25,  1919.  Up  to  the  end  of  the  fiscal  year  1,054,000  cubic 
yards  of  material  had  been  dredged  from  the  southerly  portion  of  the 
channel  (division  C) :  265,676  cubic  yards  of  earth  had  been  ex- 
cavated and  placed  in  the  west  levee  (division  B) ;  23,307  short  tons 
of  riprap  had  been  placed  in  the  west  levee  (division  B) ;  and  3,380 
cubic  yards  of  earth  had  been  placed  in  the  levee  at  the  northerly 
end  oi  the  work  (division  A).  The  excavation  in  division  C  was 
completed  for  a  distance  of  2,700  feet  and  partly  completed  for  a 
furtner  distance  of  2,700  feet.  In  division  B,  the  earthwork  in  the 
west  levee  was  completed  for  a  distance  of  13,200  feet ;  the*  revet- 
ment was  completed  for  a  distance  of  4,300  feet  and  partly  completed 
for  a  further  distance  of  3,100  feet.  In  division  A  .the  earthwork  in 
the  levee  was  completed  for  a  distance  of  400  feet.  The  amount  ex- 
pended on  this  work  during  the  fiscal  year  was  $301,613.86. 

An  inspection  was  made  for  the  first  San  Francisco  district  at  a 
cost  of  $4.33.  This  amount  has  been  expended  but  has  not  yet  been 
reimbursed. 

CONTRACTS  IN  FORCE. 
SILT  DmSSION  WOSKS. 

Name  of  contractor :  United  Dredging  Co. 

Amount  and  character  of  work:  2,150,000  cubic  yards  earthwork;  120,000 
short  tons  riprap ;  5,000  short  tons  rubble  jetty. 

Unit  prices :  Earthwork,  division  A,  70  cents  per  cubic  yard  measured  in  fill ; 
earthwork,  division  B,  27  cents  per  cubic  yard  measured  in  fill;  earthwork, 
division  C,  21  cents  per  cubic  yard,  measured  in  cut ;  stonework,  $2.09  per  short 
ton. 

Date  of  approval :  November  12,  1919. 

Date  of  beginning  work :  November  17,  1919. 

Date  of  expiration :  December  31,  1920. 

Percentage  of  completion :  40  per  cent. 

FUBNISHING    FUEL  OH^ 

Name  of  contractor :  Union  Oil  Co. 

Amount  and  character  of  work :  Delivery  of  14,000  barrels  of  oil. 

Unit  price :  $1.60  per  barrel. 

Date  of  approval :  January  3, 1920. 

Date  of  beginning  work :  January  1, 1920. 

Date  of  expiration :  June  30,  1920. 

Percentage  of  completion :  100  per  cent. 
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ElOaUSENCT  CONTRACT   FOB  PUMPING   SEWAGE. 

Name  of  contractor :  United  Dredging  Co. 

Amount  and  character  of  work :  Pumping  15  cubic  feet  per  second  of  sewage. 

Unit  price :  $60  per  day  for  the  first  30  days  and  $40  per  day  thereafter. 

Date  of  beginning  work :  December  15, 1919. 

Date  of  expiration :  Indefinite. 

EMERGENCY  CONTRACT  FOR  BUILDING   MANHOLES  AND  LAYING   SEWER  PIPE. 

Name  of  contractor :  United  Dredging  Ck). 

Amount  and  character  of  w^ork :  Two  manholes  and  510  feet  sewer  pipe. 

Unit  price:  $5,999. 

Date  of  beginning  work :  Indefinite. 

Date  of  expiration :  Indefinite. 

Percentage  of  completion :  None. 

EMERGENCY  CONTRACl'  FOR   BUILDING  CONCRETE  DRAIN. 

Name  of  contractor :  United  Dredging  CJo. 

Amount  and  character  of  work :  85  feet  of  concrete  drain. 

Unit  price :  $3,975. 

Date  of  beginning  work :  Indefinite. 

Date  of  expiration :  Indefinite. 

Percentage  of  completion :  None. 


APPROPRIATIONS. 
FOR  OUTER  HARBOR. 

•Total  prior  to  adoption  of  present  project  (see  H.  Doc.  No.  1491, 

eSdCong.,  3d  sess.,  p.  479) $3,049,000 

Present  project: 

July  25,  1912 $327,250 

Oct.  2,  1014  (allotted  Nov.  16,  1914) 10,000 

337,250 

Total 3, 386, 250 

FOR  INNER  HARBOR. 

•  Total  prior  to  adoption  of  present  project  ( see  H.  Doc.  No.  1491, 

63d  CJong.,  3d  sess.,  p.  479 1, 638, 000 

Present  project: 

June  25,  1910 $400, 000 

Pel).  27,  1911 270, 000 

July  25,  1912 25,000 

Mar.  4,  1913 121,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 42,000 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 75,000 

July  27,  1916 -      75,000 

Aug.  8,  1917 75,000 

July  18,  1918 434,350 

Mar.  2,  1919 100,000 

1, 617, 350 

Total 3, 255, 350 

FOR   SIT   DIVERSION. 

.Tuly  27,  3916 500,000 

Mar.  2,  1919 580.000 

1,080,000 

Grand  total 7, 721, 600 

Receipts  from  sales,  etc.,  $12,080.09. 
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4.  SAN  LUIS  OBISPO  HARBOR,  CALIF. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done,  the  project  having  been  completed. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Aug.  11,  1888 $25,000 

Sept.  19,  .1890 40,000 

July  13»  1892 30,000 

Aug.  18,  1894 40,000 

June  3,  1896 40,000 

Mar.  3,  1899 55,000 

June  13,  1902 50,000 

Mar.  3.  1905 25,000 

908O— ENQ 1920--PT  2 62 


Mar.  2,  1907 $63, 660 

May  27, 1908 60. 000 

Mar.  4,  1909 30,000 

Mar.  4,  1911 64,000 

June  23,  1913-J 46,000 

•  Total 568, 660 

Receipts -from  sales,  etc.,  $3.45. 
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IMPROVEMENT  OF  RIVERS  AND  HARRORS  IN  THE  FIRST  SAN  FRAN- 
CISCO, CALIF.,  DISTRICT. 


REPORT  OF  COL,  E.  EVELETU  WIN8L0W,  CORPS  OF  ENGINEERS. 


I]ktPB0VElCENT8. 


[The  letters  and  flfures  In  parentheses  after  the  titles  indicate  the  group,  and  the 
numerical   order   In   the   grou"     "        --  -    --      -.       . ._  -k.., —   -__ 

purposes  of  appropriation.] 


numerical   order  in   the   group,   to  which   the   respective   improvements  belong   for 


1.  Harbor    at    San    Francisco, 

Calif.    (Al) 

2.  Redwood  Creek,  Oalif.  (A2). 

3.  Oakland  Harbor,  Calif.  (A8). 


Harbor,      OaUf. 


Richmond 
(A4) 

5.  San  Pablo  Bay  and  Mare  Is- 
land Strait,  Calif.  (AC) 

C.  Suisun   Bay   Channel,  Oalll 
(A6) 

7.  Suisun  Channel,  Calif.  (AT). 


Page. 

2901 
2902 

2902 

2904 

2904 

2905 
2906 


Page. 

8.  Napa  River,  Calif.  (A8) 2906 

0.  Petalnma  Creek,  Calif.  ( A9) .    2907 

10.  San    Rafael    Creek,    Calif. 

(AlO) 2908 

11.  Monterey      Harbor,      Calif. 

(All) 2908 

12.  Humboldt  Harbor  and  Bay, 
Dalit   (A12) 2908 

18.  Crescent  City  Harbor,  Calif. 

(A18) -2910 


FOR  DESCRIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES   1741   TO  1782. 

SAN  FRANCISCO,  OAKLAND,  RICHMOND,  MONTEREY,  HUMBOLDT,  AND 
CRESCENT  CITY  HARBORS,  REDWOOD,  PETALUMA,  AND  SAN 
RAFAEL  CREEKS,  NAPA  RIVER,  SAN  PABIX)  BAY,  AND  MARE  ISLAND 
STRAIT,  SUISUN  AND  SUISUN  BAY  CHANNELS,  CALIF.  (GROUP 
A). 

1.  HARBOR  AT  SAN  FRANCISCO,  CALIF.    (Al.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

An  inspection  and  patrol  boat,  the  U.  S.  S.  Suisun,  was  kept  in 
commission  throughout  the  year  to  prevent  illegal  dumping  within 
the  harbor  and  also  to  prevent  unauthorized  reclamation  work  or 
construction  work  in  navigable  waters.  This  patrol  boat  is  used  on 
all  works  in  this  vicinity,  and  the  cost  of  its  operation  is  apportioned 
among  the  appropriations  for  the  several  works  according  to  the 
services  rendered. 

C50NTRAC5TS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Total  appropriations  prior  to  adoption  of  present  project  (see  H, 

Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  549) $154,927.84 

Existing  project: 
"^    Mar.  3,  1899  ( removal  of  Arch  and  Shag  Rocks)  __  $100, 000. 00 
June  6, 1900  (removal  of  Arch  and  Shag  Rocks)—    170, 000. 00 

Mar.  3,  1903  (Blossom  Rock) 50.000.00 

Mar.  4,  1911  (Rincon  Reef) 80, 000. 00 

Mar.  4,  1913,  claim 87, 646. 22 

Jime23,  1913  (Centisslma  Rock) 110,000.00 
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Kxistlng  project — Ck)ntinued. 

Mar.  4,  1915  (allotted  Apr.  2,  1915),  maintenance.    $12, 000. 00 

July  27,  1916 15,000.00 

June  5.  1920 6, 000. 00 

$580,646.  22 


Total 735. 674. 06 

June  30,  1908.  unexpended  balance  returned  to  surplus  fund  of 
Treasury 3, 470. 32 

Net  total 732, 103. 74 

Receipts  from  sales,  etc.,  $3.13. 


2.  REDWOOD  CREEK,  CALIF.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

A  survey  was  made  during  the  fiscal  year  to  determine  the  condi- 
tion of  the  channel  and  the  extent  of  deterioration.  The  expendi- 
tures were  $223.56,  all  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Total  of  appropriations  prior  to  adoption  of  present  project   (see 

H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  536) $31,800.00 

Present  project: 

June  25,  1910 $12,000.00 

Mar.  4,  1913 3, 000.  00 

.luly  27,  1016 10.  250. 00 

: 25.250.00 

Total 57, 050. 00 

June  30,  1908,  unexpended  balance  returned  to  Treasury 357.34 

Not   total 56, 692. 66 


3.  OAKLAND  HARBOR,  CAIJF.     (A3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

xVt  the  beginning  of  the  fiscal  year  no  work  was  in  progress  on 
this  waterway.  In  the  latter  part  of  September,  1919,  dredging 
work  was  commenced  under  contract  excavating  in  the  Oakland  Tidal 
Canal,  making  a  cut  150  feet  wide  and  18  feet  deep  from  Park  Street 
bridge  easterly  to  San  Leandro  Bay,  a  distance  of  6,700  feet.  The 
contract  was  completed  April  5,  1920.  This  cut  completes  all  new 
work  under  the  project.  During  the  year  a  total  of  306,175  cubic 
yards  of  material  was  removed  under  this  contract  at  a  contract  price 
of  32.4  cents  per  cubic  yard,  amounting  to  $99,200.70. 
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In  April,  1920,  the  Government  dredse  San  Pdblo^  a  Seagoing 
hopper  dredge,  commenced  work  redredging  the  channel  at  the 
entrance  to  the  harbor  to  a  depth  of  30  feet  at  mean  lower  low  water 
and  a  width  of  500  feet.  This  work  was  completed  early  in  June^ 
1920,  a  total  of  116,000  cubic  yards  having  been  excavated  at  an 
average  cost  of  11.9  cents  per  cubic  yard. 

The  waterway  was  patrolled  by  the  U.  S.  survey  cruiser  Suisuji 
to  prevent  illegal  dumping  and  other  infractions  of  War  Department 
regulations  for  the  protection  of  navigable  waters. 

Quite  a  number  of  inspections  were  made  of  materials  and  sup- 
plies purchased  for  the  I^anama  Canal,  and  the  cost  thereof  will  be 
reimbursed  by  the  Panama  Canal.  These  expenditures  amounted  to 
$366.41,  of  which  $288.68  had  been  settled  and  $77.73  remained  un- 
settled at  the  end  of  the  year.  The  sum  of  $24.53,  expended  on  ac- 
count of  inspection  of  steel  castings  made  in  this  district  for  a  sea- 
going dredge  belonging  to  the  first  Portland  (Oreg.)  district,  was 
reimbursed  by  that  district. 

The  total  expenditures  during  the  year  amounted  to  $117,076.52. 

CONTRACTS  IN  FORCE. 

Name  of  contractor :  San  Francisco  Bridge  Oo. 

Amount  and  character  of  work:   Dredging  about  252,500  cubic  yards  of 
material  from  Oakland  Harbor,  Calif. 
Price:  32.4  cents  per  cubic  yard. 
Date  of  approval :  June  21,  1910. 
Date  of  commencement :  August  3,  1919. 
Date  of  expiration :  March  3.  1920. 
Percentage  of  completion :  100  per  cent 

Name  of  lessor:  American  Dredging  Go. 

Amount  and  character  of  work :  Lease  of  storeroom  for  use  as  boathouse. 

Price:  $10  per  month. 

Date  of  approval :  Lease  not  requiring  approval  of  Chief  of  Engineers. 

Date  of  commencement :  September  1,  1919. 

Date  of  expiration :  August  31,  1920. 


APPROPRIATIONS. 

Total  of  appropriations  prior  to  adoption  of  present  project  (see 

H.  Doc.  1491.  63d  Cong.,  3d  sess.,  p.  510) $3,433,803 

Present  project: 

June  25,  1910 $250,000 

Feb.  27,  1911 150,000 

July  25,  1912 130,000 

Mar.  4,  1913 275,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 98,000 

Mar.  4,  1915  (allotted  Apr.  2,  1916) 80,000 

July  27,  1916 106,500 

Aug.  8,  1917 1 131, 000 

July  18,  1918 104,000 

Mar.  2,  1919 12,000 

June,  5,  1920 200, 000 

1.536,500 

Total 4, 970, 303 

Receipts  from  sales,  etc.,  $266.55. 
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4.  RICHMOND  HARBOR,  CALIF.     (A4.) 
OFERATIOKS  DURING  THE  FIBCAIi  TEAR. 

A  survey  of  the  harbor  was  made  to  determine  the  extent  that 
shoaling  has  taken  place  since  the  dredginj^  of  the  channel  was  com- 
pleted a  little  over  a  year  ago.  It  was  found  by  this  survey  that 
this  shoaling  has  amounted  to  313,391  cubic  yards.  In  addition  the 
waterway  was  patrolled  occasionally  by  the  survey  cruiser  Summ  to 
prevent  mfractions  of  War  Department  regulations  for  the  protec- 
tion of  navigable  waters.  The  total  expenditures  during  the  year 
amounted  to  $682.97. 

CONTRACTS  IN  FORGE. 

None. 


APPROPRIATIONS. 
UNITED  STATES  FUNDS. 

Aug.  8,  1917 $100,000 

CONTRIBXTTED  FUNDS. 

Mar.  27, 1918,  contributed  by  city  of  Richmond,  Calif 100,000 

Total 200,000 


5.  SAN  PABLO  BAY  AND  MARE  ISLAND  STRAIT.  CALIF.      (A5.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

This  being  a  new  project  work  has  not  been  commenced  as  yet,  but 
under  the  previous  project  the  Government  seagoing  dredge  San 
Pablo  was  at  work  dredging  in  the  channel  across  Pinole  Shoal  at  the 
beginning  of  the  fiscal  year  and  continued  on  this  work  until  October, 
1919,  when  it  was  transferred  to  other  work.  The  San  Pablo  was 
returned  to  this  work  in  February,  1920,  but  again  about  the  middle 
of  April  it  was  transferred  to  other  work.  The  dredge  returned  to 
this  work  again  in  June,  1920,  but  after  working  about  a  week  it 
went  on  the  dry  dock  for  repairs  and  remained  there  for  the  rest  of 
the  fiscal  year.  During  the  year  1,046,560  cubic  yards  of  material 
was  removed  from  the  channel  in  the  dredge's  hoppers  and  deposited 
in  shoal  water  about  1  mile  distant  from  the  channel.  Full  project 
dimensions  have  been  maintained  in  this  channel  throughout  the 
year,  but  no  work  was  done  in  Mare  Island  Strait.  This  waterway 
was  also  patrolled  by  the  Government  survey  cruiser  Suisun  to 
enforce  War  Department  fishing  regulations,  etc.  The  total  expendi- 
tures for  the  above  work  amounted  to  $70,322.36,  all  under  the  pre- 
vious project. 

CONTRACJTS   IN  FORCE. 

None. 
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APPR0PRIATI0K8. 

Total  of  appropriations  prior  to  adoption  of  present  project  (see 
n.  Doc.  1491.  63d  Cong.,  8d  sess.,  p.  560) $363,168.41 

Present  project: 

Feb.  27,  IMl $400,000.00 

Aug.  24,  1912 122,000.00 

Mar.  4,  1913 40,000.00 

June  23,  1913 238, 000. 00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 15,000.00 

Mar.  4,  1915  (deficiency  act) 22,422.40 

July  27,  1916 105,500.00 

Aug.  8, 1917 398, 000. 00 

Mar.  2,  1919 107,300.00 

1,448,222.40 

Total 1, 801, 390. 81 

Receipts  from  sales,  etc.,  $477.26. 


6.  SUISUN  BAY  CHANNEL,  CALIF.     (A6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Under  this  project  a  channel  was  dredged  during  the  year  through 
Suisun  Bay  from  Martinez  to  Antioch,  Calif.  The  work  was  done  by 
hired  labor  with  the  Government  dredges  San  Pciblo^  a  seagoing  hop- 
per dredge  belonging  to  this  district,  and  the  Scuyramento^  a  hydrauhe 
pipe-line  dredge  belonging  to  the  third  San  Francisco  district.  The 
San  PcMo  did  the  work  in  deep  water  in  the  lower  reaches  of  the 
channel,  while  in  the  shallow  reaches  of  the  channel  in  Suisun  Bay 
and  New  York  Slough  the  work  was  done  with  the  dredge  Sacror 
mento,  A  total  of  421,600  cubic  yards  was  dredged  by  the  San  Pablo 
and  a  total  of  602,140  cubic  yards  was  dredgea  by  the  SacrawientOy 
making  a  total  of  1,023,740  cubic  yards  dredged  during  the  year.  All 
new  work  under  the  approved  project  was  flius  completed  in  Febru- 
ary, 1920.  This  waterway  was  also  patrolled  occasionally  by  the 
survey  cruiser  Suia-wn  to  enforce  War  Department  fishing  regula- 
tions, etc.  The  total  expenditures  for  the  above  work  amounted  to 
$111,606.53. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

UNITED  STATES   FUNDS. 

Mar.  2,  1919 $64,500 

CONTRIBUTED    FUNDS. 

Sept.  19,  1919 $64, 500 

Dec.  24, 1919 500 

65,000 

Total 129,500 

Receipts  from  sales,  etc.,  $150. 
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7.  SUISUN  CHANNEL,  CALIF.    (A7.) 
OPERATIONS  DURING  THE  FISCAL.  TEAR. 

On  the  last  day  of  the  fiscal  year  work  was  commenced  under  con* 
tract  on  the  removal  of  the  subaqueous  rock  in  the  main  channel  about 
two  miles  below  Suisun,  the  head  of  navigation.  Only  preliminary 
work  was  accomplished  by  the  contractor  on  this  day.  The  water- 
way was  also  patrolled  occasionally  by  the  survey  cruiser  Suisun  to 
enforce  War  Department  regulations  for  the  protection  of  navigable 
waters.  The  total  expenditures  for  the  above  woric  amount^  to 
$543.25. 

CONTRACTS  IN  FORCE. 

Name  of  contractor :  American  Dredging  Co. 

Amount  and  character  of  work:  Removing  1,150  cubic  yards  of  subaqueous 
rock. 
Price:  $5,400. 

Date  of  approval :  Emergency  contract. 
Date  of  commencement :  June  30,  1920. 
Date  of  expiration :  September  6, 1920. 
Percentage  of  completion :  10  per  cent. 


APPROPRIATIONS. 

June  25,  1910 $12,500 

Mar.  4,  1913 14, 500 

Total 27, 000 


8.  NAPA   RIVER,    CALIF.     (A8.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

No  dredging  work  was  done  during  the  year.  The  necessary  office 
work  was  attended  to  in  connection  with  the  collection  of  commercial 
statistics,  and  the  conduct  of  negotiations  with  local  interests  for  fur- 
nishing title  to  the  land  needed  for  the  new  cut-oflFs  recently  incor- 
porated in  the  project.  The  total  expenditures  for  the  above  work 
amounted  to  $167.05. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Aug.  11,  1888 $7,500.00 

Sept.  19,  1890 10,000.00 

Aug.  18,  1894 4,000.00 

June  3,  189<1 4,000.00 

June  13,  1902.1 3,.000.00 

Apr.  28.  1904   (allotted) 4,429.36 

Mar.  3,  1905 1,000.00 

Mar.  2,  1907  (allotted  Mar.  24,  1907) 6,000.00 

June  25,  1910    (allotted  July  25,  1910) 5,000.00 


Digitized  by  VjOOQIC 


RIVERS  AND  HARBORS — 1ST  SAN  FRANCISCO,  CAUF.,  DISTRICT.      2907 

Mar.  3,  1909  (allotted  Apr.  12, 1909) $5,000.00 

Feb.  27,  1911  (allotted  Mar.  16,  1911) 4,000.00 

July  25,  1912  (allotted  Sept.  26,  1912) -.^  3,000.00 

Mar.  4,  1913  (allotted  Apr.  11.  1913) 5,000.00 

Mar.  4,  1915  (ultott^  Ai^r.  2,  1915) 1,000.00 

July  27,  1916  (allottetl  Sept.  19,  1916) 9,000.00 

Mar.   2,   1919 . 20.000.00 

Total 91, 929.  30 

Deduction  on  account  of  amount  transferred  to  Petaluma  Creek 10, 614. 04 

Net  total 81,315.  32 


9.  PETALUMA  CREEK,  CALIF.     (A9.) 
OPERATIONS  DI'RING  THE  FISCAL  YEAR. 

During  the  year  a  survey  of  the  waterway  was  made  to  determine 
its  present  condition,  extent  of  shoaling,  and  for  the  purpose  of  pre- 
paring specifications  preparatory  to  entering  into  a  contract  for 
dredging  in  the  channel  of  the  creek.  In  addition  commercial  sta- 
tistics were  collected  and  occasional  inspection  trips  were  made  over 
the  waterway  with  the  survey  boat.  The  total  expenditures  during 
the  year  amounted  to  $256.85 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

UNITED  STATES  FUNDS. 

Total  appropriations  prior  to  adoptioiT  of  existing  project  (see  H. 

Doc.  No.  1491,  63d  CJong.,  3d  sess.,  p.  525) $70,000.00 

Present  project : 

Mar.  2,  1907  (allotted  Apr.  24, 1907) $15,239.00 

Mar.  3,  1909  (allotted  Apr.  12, 1909) 10, 000. 00 

Mar.  12, 1909  (allotted  by  transfer  of  funds) 2, 000. 00 

June  25,  1910  (allotted  July  25,  1910) 5,000.00 

Feb.  27,  1911  (allotted  Mar.  16,  1911) 7,000.00 

Mar.  3,  1909  (allotted  Feb.  17,  1912) *  15, 354. 40 

July  25,  1912  (allotted  Sept.  26,  1912) 6,000.00 

Mar.  4,  1913  (allotted  Apr.  11,  1913) 13, 000. 00 

Mar.  4, 1915  (allotted  Apr.  2, 1915) 14, 000. 00 

July  27, 1916  (allotted  Sept  19, 1916) 21, 500. 00 

July  18,  1918 20, 000. 00 

Mar.  2,  1919  (allotted  Apr.  3,  1919) 17, 500. 00 

June  5,  1920 6, 000. 00 

152, 593. 40 

Total 222, 593. 40 

Transferred  from  Napa  River 10, 614. 04 

Grand  total 233, 357. 44 

CONTRIBUTED  FUNDS. 

July  10,  lftl4,  contributed  by  local  Interests 2, 500. 00 

June  23,  1920,  contributed  by  local  Interests 6, 150. 00 

8, 650. 00 

Grand  total 242,007.44 

^AUotment  of  $16,669  of  wblch  $1,804.60  was  returned  to  the  Treaanry.      j 
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10.  SAN  RAFAEL  GREEK,  CALIF.     (AlO.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

During  the  fiscal  year  negotiations  have  been  carried  on  with  local 
interests  looking  to  the  acquirement  of  title  to  the  land  needed  for 
the  purpose  of  improvement  as  required  by  the  terms  of  the  project. 

00NTRACT8  IN  FORGE. 

None. 


APPROPRIATIONS. 

UNITED  STATES  FUNDS. 

Mar.  2,  1919 $27,800 

CONTBIBUTED  FUNDS. 

Contributed  by  local  interests : 

Mar.  25,  1920 $14, 800 

Apr.  17. 1920 12, 500 

27,300 

Grand  total 54,  eOO 


11.  MONTEREY  HARBOR,   CALIF.     (A  11.) 
OPERATIONS  DURING   THE   FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

July  26,  1912 $200,000 

Deduction  on  account  of  transfer  to  other  works,  under  authority  of 
the  river  and  harbor  act  approved  Mar.  4, 1916 .    200, 000 


12.  HUMBOLDT  HARBOR  AND  BAY,  CALIF.     (A  12.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

During  the  latter  half  of  the  fiscal  year  preparations  were  made 
to  resume  work  of  rebuilding  the  jetties.  This  project  has  been 
carried  on  heretofore  by  obtaining  stone  under  contract  and  placing 
it  in  the  jetties  by  hired  labor  with  Government  plant.  The  Govern- 
ment plant  has  been  laid  up  since  July,  1917,  and  during  the  latter 
half  of  the  fiscal  year  it  was  overhauled  and  such  repairs  as  were 
necessary  were  made  to  put  the  plant  in  condition  for  receiving  and 
placing  stone. 
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In  January,  1920,  bids  were  received  for  furnishing  and  deliver- 
ing stone  to  the  north  ietty,  but  being  considered  excessive,  were 
rejected.  The  cause  of  tne  high  bids  was  the  excessive  cost  of  trans- 
portation from  local  quarries  to  the  jetties.  As  there  was  an  exist- 
ing railroad  connecting  with  local  quarries  and  extending  to  within 
4  miles  of  the  north  jetty,  it  was  decided  that  the  excessive  cost  of 
transportation  could  be  overcome  by  building  these  4  miles  of  rail- 
road to  connect  the  north  ietty  with  the  quarries.  Arrangements 
were  therefore  made  to  make  this  connecting  link  of  railroad,  the 
road  bed  to  be  graded  by  contract,  the  Government  to  furnish  rails, 
ties,  etc.,  and  the  same  to  be  placed  by  contract  or  hired  labor  as  may 
be  most  advantageous.  At  the  end  of  the  fiscal  year  negotiations 
were  under  way  for  obtaining  a  right  of  way  for  the  railroad  by 
leases  from  the  individual  propertv  owners.  Two  of  these  leases 
have  actually  been  entered  into,  and  terms  agreed  upon  for  at  least 
two  other  leases.  Eights  of  way  across  the  remaining  properties 
will  be  obtained  by  condemnation  proceedings  if  it  is  impossible  to 
make  arrangements  for  satisfactory  leases. 

At  the  end  of  the  year  a  contract  had  been  entered  into  for  grad- 
ing a  road  bed  for  the  railroad  and  the  materials  and  supplies  needed 
for  the  superstructure  have  been  purchased  and  part  of  them  de- 
livered at  the  site. 

A  survey  of  the  channel  between  the  jetties  and  across  the  bar  at 
the  entrance  was  made  during  the  latter  end  of  the  fiscal  year,  and 
the  channel  between  the  jetties  and  across  the  bar  was  found  to  be  in 
practically  the  same  condition  as  it  was  in  1917,  there  having  been 
some  improvement  in  both  width  and  depth  of  channel.  The  total 
expenditures  during  the  year  were  $8,029.92,  of  which  $2,980.90  was 
for  new  work  and  $5,049.02  for  maintenance. 

CONTRACTS  IN  FORCE. 

Name  of  contractor :  Mercer-Frasor  Co. 

Amount  and  character  of  work:  Clearing,  excavating,  filling,  and  grading 
< 28,000  cubic  yards)  a  railroad  bed  from  Samoa  to  North  Jetty,  Humboldt 
County,  Calif. 

Price :  49i  cents  per  cubic  yard ;  8  cents  per  cubic  yard  per  100  feet  of  dis- 
tance hauled  in  excess  of  300  feet. 

Date  of  approval:  Emergency  contract  not  requiring  approval  of  the  Chief 
of  Engineers. 

Date  of  commencement :  July  26,  1920. 

Date  of  expiration :  October  26,  1920. 

Percentage  of  completion :  Work  not  commenced. 

Name'of  lessor :  McCann  Realty  Co.  and  Mrs.  David  Hornleln. 
Amount  and  character  of  work:  Lease  of  right  of  way  for  railroad  from 
Samoa  to  North  Jetty  across  property  of  lessor. 
Price :  $20.20  per  annum. 

bate  of  approval :  Lease  not  requiring  approval  of  the  Chief  of  Engineers. 
Date  of  commencement :  July  1,  1920. 
Date  of  expiration :  June  30,  1925. 

Name  of  lessor :  John  McKay. 

Amount  and  character  of  work:  Lease  of  right  of  way  for  railroad  from 
Samoa  to  North  Jetty  across  property  of  lessor. 
Price :  $118.90  per  annum. 

Date  of  approval :  Lease  not  requiring  approval  of  the  Chief  of  Engineers. 
Date  of  commencement :  July  1,  1920. 
Date  of  expiration :  June  30,  1926. 
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APPROPRIATIONS. 
UNITED  8TATS8  FUNM. 

Totiil  of  appropriatios8  prior  to  adoption  of  prcsent  project  (see 
H.  Dae.  N©.  1491,  63d  Cong.,  3d  sess.,  p.  m) $2,187,015.00 

Present  project : 

Mar.  2,  1907  (for  channel  in  front  of  Evreka)—  $83, OCX).  00 

June  25,  1910 150,000.00 

Feb.  27,  1911 170,000.00 

Feb.  27,  1911  (for  channel  in  front  of  Eureka )~-.    15,000.00 

Aug.  24,  1912 250, 000. 00 

Mar.  4,  1913  (for  channel  in  front  of  Eureka)—    20,000.00 

June  23,  1913 407.400.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 200,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915,  and  Mar.  21, 

1910) 350, 000. 00 

July  27,  1910 450,000.00 

Aug.  8,  1917 371,000.00 

2,620,400.00 

4.714,015.00 

CONTRIBUTED  FUNDS. 

Dec.  21,  1914  (for  channel  in  front  of  Eureka) 9,000.00 

Grand  total 1 4, 723, 015. 00 

Receipts  from  sales,  etc.,  $2,321.03. 


13.  CRESCENT  CITY  HARBOR,  CALIF.     (A  13.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

With  funds  in  the  sum  of  $2(X),000,  all  contributed  by  local  in- 
terests, work  was  commenced  under  contract  in  April,  1920,  build- 
ing a  breakwater  at  this  locality,  in  accordance  with  approved 
project.  Up  to  the  end  of  the  fiscal  year  the  contractor  had  placed 
6,122  tons  of  stone,  and  had  completed  250  feet  of  the  breakwater. 
The  total  amount  expended  during  the  fiscal  year  was  $4:,842.72. 

CONTRACTS  IN  FORCE. 

Name  of  contractor :  Wm.  B.  Arndt. 

Amount  and  character  of  work:  Furnishing  and  delivering  82,500  tons  of 
stone  and  constructing  a  breakwater  at  Crescent  City,  Calif. 
Price :  $2.20  per  ton. 
Date  of  approval :  March  20,  1920. 
Date  of  commencement :  May  20,  1920. 
Date  of  expiration :  Indefinite. 
Percentage  of  completion :  12  i)er  cent. 


APPROPRIATIONS. 
UWrrED  STATES  FUNDS. 

No  appropriation  has  been  made  by  Congress  as  yet 

CONTRIBUTED   FUNDS. 

Mar.  10.  1920 $200,000 
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1.  San    Joaquin    RiYer,    Oalif. 
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2.  Stockton  and  Mormon  Oban- 

nels      (diverting      canal), 
Calif.  (A2) 2913 
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FOB  DESCRIPTION  OF  IMPROVKMENTH  IN  THIS  DISTRICT,  SI-IE  PACKS   1782  TO  1802. 


SACRAMENTO,  FEATHER.  SAN  JOAQUIN,  AND  MOKELUMNB  RIVERS, 
AND  STOCKTON  AND  MORMON  CHANNELS  (DIVERTING  CANAL), 
CALIF.    (GROUP  A). 

1.  SAN  JOAQUIN  RIVER,  CALIF.     (Al.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging. — ^The  United  States  20-inch  hydraulic  dredge  Sacra- 
mento^ transferred  from  another  improvement,  in  June  began  dredg- 
ing a  channel  of  project  dimensions  9  feet  deep  by  200  feet  wide  m 
Stockton  Channel,  just  below  Stockton,  advancing  1,460  feet  and 
excavating  143,90()  cubic  yards,  all  new  work.  Total  expenditure 
was  $3,296.74,  and  total  cost,  including  surveys,  shore  work,  superin- 
tendence, etc.,  was  $10,944.82,  or  $0,076  per  cubic  yard. 

The  hired  clamshell  dredge  Trojan^  under  contract  with  the  Olym- 
pian Dredging  Co.,  upon  an  hourly  basis  of  payment,  during  Janu- 
ary to  March,  inclusive,  was  excavating  a  channel  of  project  dimen- 
sions in  the  river  from  just  below  Black  Slough  Landing,  about 
6  miles  below  the  mouth  of  Stockton  Channel,  upstream,  advanc- 
ing 8,650  feet  and  excavating  362,900  cubic  yards,  all  new  work. 
Cost  and  expenditure  under  the  contract  was  $13,410.73,  or  $0,037 
per  cubic  yard.  Additional  overhead  cost  and  expenditure,  includ- 
ing inspection,  surveys,  necessary  shore  work,  superintendence,  etc., 
was  $2,685.50.  Total  cost  and  expenditure  was  $16,096.23,  or  $0,044 
per  cubic  yard. 

The  dredge  Trojan^  on  contract  as  above,  in  January,  cut  a  channel 
9  feet  deep  by  100  feet  wide,  in  the  river  near  Black  Slough  Landing, 
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advancing  600  feet  and  excavating  87,100  cubic  yards,  for  mainte- 
nance. Cost  and  expenditure  under  the  contract  was  $1,857.06,  or 
$0,060  per  cubic  yard.  Additional  overhead  cost  and  expenditure, 
including  inspection,  surveys,  superintendence,  etc.,  was  $371.41. 
Total  cost  and  expenditure  was  $2,228.47,  or  $0,060  per  cubic  yard. 
$260  was  expended  for  liabilities  of  the  fiscal  year  1919,  for  mainte- 
nance. 

Retaining  embankments. — The  United  States  16-foot  whirler,  trans- 
ferred from  another  improvement,  during  February  to  April,  in- 
clusive, was  building  embankments  to  retam  hydraulic  dredge  spoils 
on  the  south  side  of  Stockton  Channel  from  the  city  limits  of  Stock- 
ton to  a  point  a  mile  westerly  therefrom,  advancing  4,960  feet  and 
placing  14,150  cubic  yards,  all  new  work,  at  a  total  cost  and  expendi- 
ture of  $4,105.88,  or  $0,290  per  cubic  yard.  In  May  and  June  the 
whirler  was  building  retaining  embankments  preparatory  to  clam- 
shell dredging,  on  both  sides  of  the  proposed  Lindlev  Cut-oflF  in  the 
river  just  below  Stockton  Channel,  advancing  8,900  feet  and  placing 
16,140  cubic  yards,  all  new  work,  at  a  total  cost  and  expenditure  of 
$2,871.62,  or  $0,178  per  cubic  yard. 

CONTRACTS  IN  FORCE. 

See  this  heading  under  "  Control  of  floods,  removal  of  debris,  and  improve- 
ment of  Sacramento  River,  Calif.!' 

APPROPRIATIONS. 


Date  of  rivers  and  barbors  act. 


Aug.  14, 1878 , 

June  14, 1880 , 

Mar.  3, 1881 , 

Aug.  2, 1882 , 

July  5, 1884 

Aug.  6, 1886 

Aug.  11,  1888 

Sept.  19, 1890 

July  13, 1892 

Aug.  18, 1894 

June  3, 1896 , 

Mar.  3, 1899 

June  13, 1902 , 

Apr.  28, 1904 

Mar.  3, 1905 

Mar.  2, 1907 

Mar.  3, 1909 

June  25, 1910 , 

Feb.  27, 1911 

July  25, 1912 , 

Mar.  4, 1913 , 

Do , 

July  27, 1916 , 

Mar.  2, 1919  (allotted  Mar.  10, 1919). , 


Total 

Transferred  under  act  of  Mar.  4, 1915. 


Net  total. . 


Maintenance. 


S20, 
20, 
40, 
40, 
20, 
18, 
25, 
75, 
65, 
50, 
67, 
20, 
18, 

135, 
20, 
30, 

«20, 
35, 
25, 
40, 


000. 
000. 
000. 
000. 
000. 
750. 
000. 
000. 
000. 
000. 
760. 
000. 
000. 
170. 
000. 
000. 
000. 
000. 
000. 
000. 


«25, 
11, 


722,170.00 


722,170.00 


9-foot 

channel  and 

rut-offs. 


S40,000.00 


159,632.00 

"35,*666!66" 


Improvement 

Fremont 

Channel 

andMcLeod 

Lake,  arms 

of  Stockton 

Harbor. 


111,000.00 


234,632.00  [        11,000.00 
30,000.00  I 


Total. 


$20,000.00 
20,000.00 
40,000.00 
40,000.00 
20,000.00 
18,750.00 
25,000.00 
75,000.00 
65,000.00 

50,ooaoo 

57,750.00 

20,ooaoo 
i8,ooaoo 

35,170.00 
20,000.00 
30,000.00 
20,000.00 
75,000.00 
25,000.00 
51,000.00 
159,632.00 
•25,500.00 
11,000.00 
46,000.00 


967,802.00 
30,000.00 


204,632.00  11,000.00'       937,802.00 


1  Allotted  May  31, 1904. 
«  Allotted  Apr.  10, 1909. 


ects  i 

lotted    ilUBl  .   y,    AOAV,    W         t^CKlX  tfUCkVlULU    X>1V«1 OMuaiUU 

*  Includes  Fremont  Channel  and  McLeod  Lake. 


which  provides  for  three  separate  proU 
ton  Hwhor— Mahitenance"  and  real- 


Digitized  by  VjOOQIC 


BIVEBS  AND  HABBOKS — ^3D  SAN  FBANCISOO,' CALIF.,  DISTBIOT.      2913 

2.  STOCKTON  AND  MORMON  CHANNELS  (DIVERTING  CANAL), 

CALIF.     (A2.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Removal  of  obstructions. — During  October  to  February,  inclusive, 
a  party  of  15  men  removed  brush,  overhanging  trees,  stumps,  logs, 
and  snags  from  the  channel  and  banks.  Total  cost  and  expenditure 
was  $8,044.06  for  clearing  6  miles  of  portions  of  the  canal  and  Cala- 
veras River  sections,  or  $1,340.68  per  mile,  the  unit  cost  being  larger 
than  usual  as  no  work  was  done  in  the  preceding  fiscal  year. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Date  of  river  and  harbor  acts. 


Jane  13, 1002.. 
Mar.  3. 1908... 
Apr.  28, 1904.. 
Mar.  3, 1905... 
Mar.  4, 1909... 
Mar.  4, 1913... 
July  27, 1910.. 

Total... 


Improve- 
ment. 


$50,000.00 
50,000.00 
76,000.00 
49,316.00 
56,079.00 


280,305.00 


Maintenance. 


111,000.00 
10,000.00 


11,000.00 


Total. 


S50,000.00 

50,ooaoo 

75,000.00 
49,316.00 
66,079.00 
1,000.00 
10,000.00 


291,395.00 


1  Allotted  from  126,500  appropriation  of  Mar.  4, 1913,  which  provided  for  three  projects  in  Imnp  sum. 
3.  MOKBLUMNE  RIVER,  CALIF.     (AS.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


July  5,  1884 $8, 500 

Aug.  5,  1886 2,500 

Aug.  11,  1888 2,000 

July  13,  1892 2, 500 

Aug.  18,  1894 2,500 

Mar.  3,  1905 2,500 

Mar.  2,  1907 2,500 

June  25,  1910 2,000 

Feb.  27,  1911 5,000 


Mar.  4,  1913 $1,000 

July  27,  1916 500 

Aug.  8,  1917 1,000 

July  18,  1918  (allotted  July  23, 

1918) 1,500 

Mar.  2,  1919  (allotted  Mar.  10, 

1919) 1, 000 

•   Total 35,000 
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4.  SACRAMENTO  RIVER,  CALIF.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Removal  of  obstructions. — ^This  was  carried  on  by  the  U,  S.  snag 
boat  Seizer  during  July,  August,  and  September,  with  a  crew  vary- 
ing from  30  to  40  men,  assist^  by  a  shore  party  in  July  and  August; 
and  by  the  U.  S.  piledriver  Tackle  in  June,  with  a  crew  of  13  men. 
A  tabulation  of  operations  follows : 


Section  of  the  river. 

Length 
iniiyer 
mUes. 

Log8,tiee«, 
stumps, 

snags,  etc., 

removed 

from 

channel  or 
blasted. 

Trees  and 
logs  on 

buksand 

sandbars 
cut  and 

destroyed. 

1^3!?  oper- 
ated upon 
by  mag- 
boat,  or 
snagging 
crews. 

80.7 
86.2 
61  3 

574 
332 

881 
1,062 

M 

OoUiM  to  Chico  I/ftnding 

33 

Total 

106  2  1                QHA 

1,943 

127 

Total  expenditure  was  $18,544.57.  Total  cost  was  $17,240  for  re- 
moving 2,849  obstructions,  or  $6.05  per  obstruction. 

Wing  dams. — Two  wing  dams  were  repaired,  both  a  short  distance 
below  Sacramento,  in  August  at  a  total  cost  and  expenditure  of  $210, 
or  $105  per  wing  dam. 

Dredging. — In  restoring  and  maintaining  project  depths,  chan- 
nels were  dredged  and  in  some  cases  redredged  through  bars  or 
shoals  as  follows :  (a)  between  Sacramento  and  a  point  4  miles  be- 
low— at  Edwards  Break,  Sacramento  Swimming  Baths,  Y  Street 
Bend,  and  M  Street  Bridge,  total  84,850  cubic  yards;  (6)  between 
Sacramento  and  Colusa,  86.2  miles  above — at  mouth  of  American 
Kiyer,  Brytes  Bend,  Salmon  Bend,  Doyles,  mouth  of  Feather  River, 
Kinneys-Wild  Irishman  Cut-off,  ^ortu^ese  Bend,  Monkey  Tricks, 
Busters,  20-mile  Bar,  Sacramento  Weir,  Merkeleys,  Vin,  Kiesels, 
Grand  Island  Mills.  Butte  Slough,  and  Carpenters,  total  510,610 
cubic  yards;  and  (<?)  between  Colusa  and  Hamilton  Bend,  7  miles 
above — at  Colusa  Bridge,  Bear  Trap,  Cobbs  Bend,  Sailor  Bend,  and 
Hamilton  Bend,  total  30,710  cubic  yards.  The  above  work  was  done 
under  contract,  partly  by  the  Olympian  Dredging  Co.  on  an  hourly 
basis  of  payment,  witli  the  clamshell  dredges  Attas,  Hercules.  Thor, 
and  Troja7i  (for  details  of  contracts,  see  "  Contracts  in  force,  under 
"  Control  of  floods,  removal  of  debris,  and  improvement  of  Sacra- 
mento River,  Calif.,"  of  California  Debris  Commission  report),  and 
partly  by  the  Ajax  Dredging  Co.  with  the  clamshell  dredge  iJelta, 
imder  a  similar  arrangement.  Total  expenditure  under  the  former 
contract  was  $19,023.27,  and  under  the  latter  was  $8,682.10.  Total 
cost  under  the  former  was  $28,004.50  for  537,575  cubic  yards,  or 
$0,052  per  cubic  yard,  and  under  the  latter  was  $8,682.10  for  88,595 
cubic  vards,  or  $0,098  per  cubic  yard.  Total  cost  under  both  con- 
tracts was  $36,686.60  for  the  total  of  626,170  cubic  yards,  or  $0,059 
])er  cubic  yard.  Additional  overhead  expenditure,  including  inspec- 
tion, surveys,  superintendence,  etc.,  was  $5,374.65.  Additional  over- 
head cost  was  $4,766;  and  total  cost  of  the  clamshell  dredging  and 
additional  overhead  was  $41,452.60,  or  $0,066  per  cubic  yard. 
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Surveys, — Soundings  to  determine  the  location  of  shoals  and  bars 
and  the  amount  of  work  necessary  to  restore  project  depths,  were 
taken  where  necessary  between  Vernon,  21  miles  above  Sacramento, 
and  P'reeport,  13  miles  below  Sacramento;  in  all  17  miles  of  river 
were  sounded,  at  a  total  cost  and  expenditure  of  $1,360,  or  $80  per 
mile.  A  detailed  survey  was  made  near  Butte  City  in  September 
and  October,  5  miles  of  river  beinp  surveyed  at  a  total  cost  and  ex- 
penditure of  $1,150,  or  $230  per  mile. 

CONTRACTS  IN  FORCE. 

See  "  Contracts  in  force,"  "  Control  of  floods,  removal  of  debris,  and  improve- 
ment of  Sacramento  River,  Calif." 

LEASE  OF  KOOM  AT  SACRAMENTO. 

Name  of  contractor:  Frank  Meyer. 

Amount:  $270. 

Price  per  unit :  $22.50  per  month. 

Date  of  approval:  Not  required — emergency  contract. 

Date  of  commencement:  November  1,  1918. 

Date  of  expiration :  October  31,  1919. 

Percentage  of  completion  at  end  of  fiscal  year :  100  i^er  cent. 

CONSTBT'CTION  AND  DEI  IVERY  OF  SNAG  BOAT  **  BEAR." 

Name  of  contractor:  Schultze  &  Schultze. 

Amount:  $121,308. 

Date  of  approval :  July  2,  1919. 

Date  of  commencement:  July  15,  1919. 

Date  of  expiration:  Originally  March  5,  1920;  reasonable  extension  granted. 

Percentage  of  completion  at  end  of  fiscal  year :  27  per  cent 


APPROPRIATIONS. 

Previous  projects    (acts  of  Mar.  3,  1875,  to  Aug.   18,  1904,  in- 
clusive; see  H.  Doc.  No.  1491,  63  Cong.,  3d  sess.,  p.  540) $760,000.00 

Present  projects : 

Mar.  3,  1899 $30,000.00 

June  6,  1900 60,000.00 

June  13,  1902 25,000.00 

Apr.  2S,  1904  (allotted  May  23  and  31,  1904) 22,000.00 

Mar.  2.  1907 50,000.00 

Mar.  3,  1919  (allotted  Apr.  9,  1909) 25, 000.  00 

June  25,  1910 30, 000. 00 

Feb.    27,    1911 25,000.00 

July  25,  1912 65,000.00 

Mar.  4,  1913 40,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 60,000.00 

July  27,  1916 105,000.00 

Aug.  8,  1917 30,000.00 

July  18,  1918  (allotted  July  23,  1918) 9,  000.  (K) 

Mar.  4,  1915  (allotted  Oct.  10   1918) 30,000.00 

Mar.  2, 191!)  (allotted  Mar.  10,  1019) 175, 000.  (K) 

Mar.  4,  1915  (allotted  Aug.  8,  1919) 61.13 

Mar.  4,  1915  (allotted  Dec.  16,  1919) .70 

Mar.  4,  1915    (allotted  Dec.  17,  1919) 14,000.00 

June  5,  1920  (allotted  June  8,  1920) 100,000.00 

805.  061 .  83 

Total    1,655,061.83 

Receipts  from  sales,  etc,.  $2,644.76. 
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5.  FEATHER  RIVKU,  GAI.IF.   (A5.) 
OPERATIONS  DURING  THE  FISCAL  YK.\R. 

None. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

United  States  funds:  July  27,  1916 $10,000 

State  of  California  funds:  May  2.  1917 10,000 

Total 20,000 
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REPORT  OF  LIFAT.  VOL.  ./.  li.  VAVANAl  (ill,  VORPi^  OF  FNOIXFKRH. 


•  IMPKOVEMKXTS. 

[The  letters  and  flKures  in  parentheKes  after  the  titles  indicate  the  group,  and  the 
namerical  order  In  the  group,  to  which  the  respective  improvements  belong  for 
purposes  of  appropriation.] 


Page. 

1.  Coquille  River,  Oreg.  (Al)-_  2917 

2.  Coos  Bay,  Oreg.  (A2) 2919 

3.  Coos  River.  Oreg.  (A3) 2922 

4.  Siuslaw  River,  Or^.  (A4)—  2922 
5   Yaqiilna  River,  Oreg.  (A5)-  2923 

6.  Taquina   Bay    and    Harbor, 

Oreg.    (A6) 2924 

7.  Tillamook  Bay,  Oreg.  (A7)_  2924 

8.  Nehalem  Bay,  Oreg.   (A8)—  2926 

9.  Cascades    Canal,     Columbia 

River,  Oreg.  (Bl) 2927 

10.  The     Dalles  -  Celilo     Canal, 

Oreg.  and  Wash.   (B2) 2027 


Page 

11.  Columbia   River    and    tribu- 

taries above  Celilo  Falls  Ut 
the  mouth  of  Snake  River, 
Oreg.  and  Wash.  (B3) 292S 

12.  Snake   River,   Oreg.,   Wash. 

and  Idaho   (B4) 292i) 

18.  Operating  and  care  of  the 

Cascades  Canal 2932 

14.  Operating  and   care  of   the 

Dalles-CelUo    Canal 2933 


FOR    DESCRIPTION    OF    IMPKOVKMKNTS    IN    THIS    DISTRK  T.    SEE    PAGES     1802    TO    1851. 


COQUILLE,    COOS,     SIUSLAW,    AND    YAQUINA    RIVERS,    AND    COOS. 
YAQUINA,  TILLAMOOK,  AND  NEHALEM  BAYS,  OREG.     (GROUP  A.) 

1.  COQUILLE  RIVER,  OREG.     (Al.) 


OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  done  by  the  United  States  on  the  river  above  Bandon 
during  the  year.  The  port  of  Coquille  River  restored  the  channel 
between  Myrtle  Point  and  the  mouth  of  the  North  Fork,  about  1.} 
miles  below,  and  finished  this  work,  which  was  in  progress  at  the  be- 
ginning of  the  year,  in  September,  1919.  removing  74,010  cubic  yards 
of  Sana  and  76  snags  from  the  channel.  This  work  was  done  with 
the  U.  S.  bucket  dredge  No.  2^  wliich  was  operated  by  the  port  on  a 
rental  basis,  the  port  paying  all  expenses,  amounting  to  $5,893.09. 
The  port  resumed  operations  in  redredging  the  channel  below  Myrtle 
Point  on  the  North  Fork,  in  May,  1920,  using  the  U.  S.  bucket 
dredge  No.  2  as  before,  and  at  the  close  of  the  fiscal  year  had  re- 
moved 32,590  cubic  yards  of  sand  and  31  snags,  at  a  cost  of  $2,396.05. 
The  total  expenditure  for  dredging  by  the  port  for  the  year  was 
$8,289.14. 

The  U.  S.  pipe-line  dredge  Oregon  and  the  new  U.  S.  grapple 
dredge  were  transferred  from  Coos  Bav  in  June,  1920,  for  work  on 
the  project  for  deepening  the  channel  from  the  entrance  to  Bandon. 
This  project  was  adopted  by  the  act  of  March  2,  1919,  but  no  work 
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was  (lone  thereon  until  local  interests  had  guaranteed  one-half  the 
cost  of  the  project,  as  required  by  the  act.  The  local  interests  de- 
posited $64,000  to  cover  the  contribution  in  August,  1919.  The  work 
was  deferred  until  the  ^apple  dredge,  which  was  under  construction 
at  Coos  Bay,  and  the  pipe-line  dredge  Oregon  were  available  for  this 
work. 

A  survey  made  in  June,  1920,  from  the  ocean  to  Bandon,  shows  a 
controlling  depth  of  8  feet  in  a  channel  400  feet  wide,  from  Bandon 
to  a  point  about  one-third  mile  inside  of  the  outer  end  of  the  jetties, 
on  a  sand  shoal  between  the  jetties.  The  depth  on  the  ocean  bar  (400 
feet  outside  of  the  jetties)  was  14  feet  in  a  channel  400  feet  wide.  No 
survey  was  made  of  the  river^above  Bandon,  but  it  is  reported  that 
there  is  a  controlling  depth  of  about  6  feet  in  a  channel  1(X)  feet  wide 
between  Bandon  and  Coquille,  and  about  2  feet  in  a  channel  50  feet 
wide  between  Coquille  and  Myrtle  Point. 

Other  work  for  which  expenditures  are  shown  below  consisted  of 
repairs  to  bucket  dredge  No.  S  and  pipe-line  dredge  Oregon^  caring 
for  Government  plant,  and  in  the  work  of  placing  in  readiness  for  a 
sea  voyage  and  transferring  plant  from  Coos  Bay  to  Coquille  River. 

The  total  expenditures  were  $19,156.20,  of  which  $2,880.83  from 
United  States  funds  and  $8,240  from  contributed  funds  was  for  new 
work,  and  $8,035.37  for  maintenance,  from  United  States  funds. 

OONTRACTTS  IN  FORCE. 

Name  of  lessor :  A.  McNalr. 

Date  of  lease :  June  16,  1919. 

Cliaracter:  Rent  of  two  office  rooms. 

Price :  $10  per  month. 

Authorized :  June  19,  1918. 

Date  of  beginning:  January  20,  1919. 

Date  of  expiration :  January  19,  1920. 


APPROPRIATIONS. 
UNITED  STATES  FUNDS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  436).  $386,000.00 

Present  project : 

June  25,  1910 $56,000.00 

Mar.  4,  1913 6,000.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 26,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 76,000.00 

July  27,  1916 6,000.00 

Mar.  2,  1919 64,000.00 

284,000.00 

Total  of  appropriations 620, 000. 00 

CONTRIBUTED  FUNDS. 

Contributed  by  port  of  Bandon : 

Feb.  5,  1916 4,000.00 

Mar.  23,  1916 5,000.00 

Aug.  5,  1919 64,000.00 

73, 000. 00 
Refunded  to  port  of  Bandon  Jan.  30,  1917 108.  80 

72, 891.  20 

Grand  total  of  receipts  from  all  sources 692, 891.  20 

Receipts  from  sales,  etc.,  $13,259.15. 
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2.  COOS  BAY,  OREG.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Dredging  of  Coos  Bay  Bar,  which  was  in  progress  at  the  close  of 
the  last  fiscal  year,  was  continued  with  the  U.  S!  dredge  Colonel  P. 
S.  Michie  until  September  6,  1919,  when  the  dredge  left  Coos  Bay 
for  Grays  Harbor,  Wash.,  owing  to  a  fuel  shortage  at  Coos  Bay. 
The  Michie  worked  on  Grays  Harbor  Bar,  under  the  Seattle  District, 
until  September  26,  1919,  and  resumed  dredging  on  Coos  Bay  Bar 
on  September  28,  1919.  Dredging  Coos  Bay  Bar  was  suspended  for 
the  season  on  November  13,  1919,  when  the  Michie  was  sent  to  Port- 
land, Oreg.,  dry-docked  for  minor  repairs,  and  transferred  to  Grays 
Harbor,  where  she  worked  until  January  16,  1920,  and  then  trans- 
ferred to  Portland,  Oreg.,  for  a  general  overhauling. 

From  the  beginning  of  the  fiscal  year  to  the  end  of  the  dredging 
season,  November  13, 1919,  the  Michie  worked  on  the  ocean  bar  parts 
of  52  days  (458  hours  29  minutes  effective  working  time),  removing 
428,529  cubic  yards  of  sand  at  a  field  cost  of  $31,025.78,  or  a  unit 
cost  of  7.24  cents  per  cubic  yard.  The  dredged  material  was  dumped 
about  1  mile  to  seaward  of  the  bar.  The  dredging  work  of  the 
season  (Apr.  4  to  Nov.  13,  1919)  resulted  in  securing  a  channel  over 
the  bar  about  200  feet  wide  with  a  controlling  depth  of  29  feet  at 
low  water. 

From  January  17, 1920,  until  April  5, 1920,  the  Michie  was  at  Port- 
land, Oreg.,  undergoing  a  general  overhauling.  This  work  consisted 
of  rebuilding  the  dredge  arm,  cleaninj^  and  painting  the  hull,  clean- 
ing and  painting  the  interior  of  the  ship,  overhauling  the  machinery 
and  boilers  and  the  dredging  plant.  The  cost  of  the  repairs,  exclud- 
ing the  services  of  the  crew,  etc.,  was  $9,543.79. 

The  Michie  left  Portland  on  completion  of  the  repairs,  and  re- 
sumed dredging  on  Coos  Bay  Bar  on  April  7,  1920.  P  rom  that  date 
to  June  30,  1920,  actual  dredging  w\as  done  parts  of  45  days  (470 
hours  51  minutes  effective  working  time),  removing  375,315  cubic 
yards  of  sand  from  the  bar,  at  a  field  cost  of  $27,772.87,  or  a  unit 
cost  of  7.4  cents  per  cubic  yard. 

During  the  month  of  April,  when  the  weather  was  unfavorable 
for  bar  work,  the  Michie  worked  on  the  bay  channel  parts  of  8  days 
(35  hours  46  minutes  effective  working  time),  and  removed  5,013 
cubic  yards  of  sand  from  the  channel  in  front  of  the  public  wharf 
at  North  Bend,  where  the  channel  had  shoaled,  and  deposited  the 
material  into  deep  water  in  the  lower  part  of  the  bay,  at  a  field  cost 
of  $1,194.69,  or  23.8  cents  per  cubic  yard.  On  account  of  the  shoal 
water,  work  could  only  be  carried  on  at  high  tide. 

During  the  fiscal  year  the  Michie  worked  on  the  bar  a  total  of  97 
days  (929  hours  20  minutes  effective  working  time),  and  removed 
802,844  cubic  yards,  at  a  field  cost  of  $58,798.65,  or  7.32  cents  per 
cubic  yard. 

The  U.  S.  pipe-line  dredge  Oregon  was  transferred  from  Ya- 
quina  River  to  Coos  Bay  on  June  2,  1919,  for  work  on  the  22-foot 
project  from  the  entrance  to  Marshfield.  Before  beginning  the 
dred^ng  extensive  repairs  were  made  to  the  hull  of  the  Oregon^  the 
machinery  was  overhauled  and  all  auxiliary  plant  placed  in  good 
working  condition,  at  a  cost  of  $13,749.18,  exclusive  of  the  crew. 
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The  repairs  were  finished  August  6,  1919,  active  dredging  began  on 
the  22-foot  project  August  11  and  was  finished  Mav  20,  1920.  After 
minor  repairs  were  made,  the  Oregon  was  transferred  to  Coquille 
River.  A  total  of  910,334  cubic  yards  of  sand,  mud,  and  oyster  shells 
were  removed  from  Coos  Bay,  at  a  field  cost  of  $57,605.65,  or  6.33 
cents  per  cubic  yard,  exclusive  of  repairs,  etc. 

In  addition  to  the  work  on  the  22- foot  project,  the  Oregon  dredged 
34,000  cubic  yards  of  material  from  in  front  of  the  wharf  and  fined 
in  the  low  ground  behind  the  bulkhead  for  the  oil-fuel  station  at  the 
Government  mooring  at  Empire,  on  tlie  lower  bav,  at  a  field  cost  of 
$2^72.86. 

The  Oregon  worked  30  days  for  the  local  interests  during  the  year, 
and  dredged  89,081  cubic  yards  of  sand  from  in  front  of  sawmills 
at  North  Bend  and  Marshfield,  to  enable  ships  to  reach  their  wharves. 
The  cost  of  this  work,  amounting  to  $9,538.31,  was  paid  for  by  the 
local  interests. 

The  construction  of  the  fuel-oil  station  at  the  (lovernment  moor- 
ings fit  Empire,  which  was  bemm  at  the  end  of  the  last  fiscal  year, 
was  continued  until  the  end  ot  Augiist,  1920,  when  the  wharf,  bulk- 
head, and  fill  were  completed.  Owing  to  the  lack  of  funds,  the  oil 
tank  was  not  installed,  nor  were  any  superstructures  constructed. 
The  expenditures  during  the  year  for  the  fuel  station  were  $14,503.78. 

The  U.  S.  grapple  dredge  (*oo!<.  for  which  a  C(mtra(»t  was  let 
to  the  Scandia  Shipbuilding  Co.,  of  Marshfield,  Oreg.,  for  the  hull 
and  house,  was  finished  in  May,  1920,  and  after  the  installation  of 
the  machinery  was  transferred  to  Coquille  River.  The  cost  of  the 
dredge  complete,  including  dredging  machinery,  equipment,  ^ii\^  was 
$27,574.85,  which  was  charged  to  appropriations  for  Coos  Bav  and 
Coquille  Bar  and  Harl)or,  $16,454.02  and  $11,120.83,  respectively,  all 
for  new  work. 

A  survey  made  on  June  5,  1920  (after  the  Mickie  had  dredged  for 
a  period  of  two  months),  shows  that  the  winter  storms  had  shoaled 
the  ocean  bar  to  about  its  normal  condition  before  anv  dredging  had 
been  done.  After  the  jetty  was  finished,  and  before  dredging  began, 
the  controlling  deptli  varied  between  18  and  22  feet.  On  June  5, 
1920,  the  controlling  depth  on  the  channel  range  was  22  feet  with  25 
feet  in  a  channel  about  200  feet  wide  to  the  south  of  the  channel  ranee 
across  the  ocean  bar  (about  1,200  feet  outside  of  the  outer  end  of  the 
jetty),  and  a  controlling  depth  of  27  feet  in  a  channel  300  feet  wide, 
on  the  shoal  about  1  mile  inside  of  the  bar,  off  Coos  Head.  The 
shoalest  part  of  the  ocean  bar  was  about  1,300  feet  wide  on  the  channel 
axis,  between  the  24-foot  contours,  and  about  1,800  feet  wide  between 
the  30-foot  contours. 

Although  the  depth  of  the  bar  channel  has  varied  from  year  to 
year,  the  axis  of  this  channel  has  been  fixed  by  tlie  construction  of  the 
jetty  and  only  slight  variations  of  the  i>osition  of  the  axis  have  been 
observed  from  year  to  year. 

The  U.  S.  dredge  Oregon  dredged  the  bay  diannel  from  Pigeon 
Point  to  Smiths  Mill  to  a  depth  of  22  feet  at  mean  lower  low  water. 
The  controlling  depth  l)etween  the  entrance  and  the  upper  end  of 
Marshfield  is  now  18  feet  on  tlie  rocky  reef  off  Pigeon  Point. 

A  boring  and  hydrographic  survey  of  the  rocky  reef  off  Pigeon 

oint  was  made  between  September  and  December  to  ascertain  the 

•>th  of  the  rock  surface.     The  cost  of  the  survey  was  $1,968.63. 
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The  amount  expended  for  the  fiscal  year  was  $233,072.09,  of  which 
$123,089.31  was  for  the  maintenance  of  the  bar  and  18-foot  channels 
by  the  operation  of  the  dredge  Col.  P.  S.  Michie^  including  repairs, 
contraction  of  fuel  oil  station,  office  expenses,  surveys,  etc.,  and 
$109,982.78  for  new  work,  which  included  dredging  the  22- foot  chan- 
nel, making  hydrographic  and  boring  surveys  of  tne  reefs  at  Pigeon 
Point,  etc. 

(U)XTRA(TS  IN  FORCE. 

Name  of  lessor:  Southern  Oregon  Co. 

Pnte  of  leuso:  May  17,  1919. 

('haracter:  Wharf  frontage  for  rtcK-klii}?  di-odpe  Col.  P.  F>.  Michie. 

Price :  $100  per  month. 

Authorized :  .Taiuiary  22.  1910. 

Date  of  besinnliiK:  April  1,  1919. 

Date  of  exninitlon:  September  30.  1919. 

Name  of  lessor :  Annie  M.  Tower. 

Date  of  lease :  Septeniber  30,  1918. 

Character:  Hire  of  two  ofHce  rooms  at  Empire,  Ore^. 

Price:  $10  per  month. 

Anthorizo<l:  June  19,  1918. 

Date  of  heKlnnlnjr:  September  1.  1918. 

Dsite  of  expiration:  August  31,  1919. 


.VPPROPRTATIONS. 


TNTTKl)    STATKS    FKNDS. 


Previous  prnjt^<'ts   (see  H.  Do<'.  No.  1491,  63(1  Con?:.,  2fl  ses.s.,  p 

436) ._-     _.      V$981. 166.76 

Present  proje<ft : 

June  25,  1910  .    $400,000.00 

F^eb.  27,  ion 40,000.00 

Mar.  4.  1913 80,000.00 

Oct.  2,  1914  (allotted  Dct.  7, 1914) 70,000.00 

Mar.  4.  1915  (allotted  Apr.  2,  1915) 70,000.00 

July  27,  1916 70,000.00 

Aujr.  8.  1917 80,000.00 

July  IS.  1918 40,000.00 

Mar.  2,  1919 130.000.00 

Mar.  2.  1.919  (allotted  Mar.  25, 1919)   115,000.00 

June  5,  1920  (allotted  Juno  15,  1920) __     _.  _   ..__     125,-000.00 


—  1,220,000.00 


T<»tal  of  appropriations    2,201,166.76 


CONTRTni'TFD  FrNDR. 


July  28.  1914 3,300.00 

Aup.  7,  1914    3,800.00 

Au^'.  22,  1914 2,000.00 

Sept.   8.   1914 2,000.00 


11,100.00 


TotHl  of  I'nlted  Stntes  and  contributed  funds 2,  212,  266.  76 

UeceiptH  from  sales,  etc.,  $45,852.92. 

»Not  including  |8.000  allotted  Apr.  6,  1905.  to  Coos  River  and  $473.24  unexpended 
balance  of  allotment  of  |R.000  from  act  of  Mar.  8,  1905.  which  was  returned  to  the 
Treasury. 
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3.  COOS  RIVER,  OREG.     (A3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  work  of  restoring  the  channels  to  the  project  depth  began  July 
1,  1919,  and  was  finished  in  September,  1919.  This  work  consisted 
of  the  removal  of  8,592  cubic  yards  of  sand  and  gravel  and  464  cubic 
yards  bowlders  from  the  channel  of  the  South  Fork  from  head  of 
navigation  to  Chandler  Shoal,  a  distance  of  4  miles.  The  work  was 
done  by  a  1^  yard  bucket  dredge,  hired  at  a  cost  of  $6  per  hour, 
including  all  expenses  of  operation,  etc.  This  work  resulted  in  a 
channel  50  feet  wide  and  4  feet  deep  at  low  water. 

The  channels  shoaled  to  such  an  extent  that  in  June,  1920,  the 
channels  were  redredged  by  the  same  dredge,  at  $8  per  hour,  and  was 
finished  in  June^  1920.  A  total  of  $3,324.69  was  expended  during  the 
fiscal  year,  applied  to  maintenance.    The  project  was  finished  in  1899. 

The  controlling  depth  at  the  end  of  the  year  was  about  4  feet  in  a 
channel  50  feet  wide,  from  the  mouth  of  the  river  to  the  head  of  navi- 
gation on  both  forks. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

June  3,  1896 $5,000 

Mar.  3,  1899 3,000 

June  13,  1902 2,000 

Mar.  3, 1905  (allotted  Apr.  5,  1905,  from  "  Improvement  of  Coos  Bay  and 

Harbor,  general  improvement") 3,000 

Mar.  2,  1907 3,000 

June  25,  1910 3,000 

July  25,  1912 3,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 3,000 

July  27,  1916 ^ 3,000 

Aug.  8,  1917 3.000 

Mar.  2,  1919  (allotted  Mar.  25.  1919) 3,000 

Total 34,000 


4,  SIl^SLAW  RIVER,  OUEG.      (A4.) 
Ot^ERATIONS  DURING  THE  FISCAL  YEAR. 

Xo  work  was  in  prv)gress  during  the  year,  as  all  work  in  connec- 
tion with  the  project  was  finished  in  1917. 

A  survey  made  of  the  entrance  in  June,  1920,  shows  a  controlling 
depth  of  12  feet  in  a  channel  200  feet  wide  close  to  the  outer  end 
of  the  jetties.  The  controlling  depth  on  the  ocean  bar  (about  1,000 
feet  to  seaward  from  the  ends  of  the  jetties)  was  about  14  feet  in 
a  channel  400  feet  wide.  The  present  conditions  are  about  the 
same  as  they  were  at  the  end  of  the  last  fiscal  year.  Tlie  total  ex- 
penditure for  the  fiscal  year  was  $767.36,  for  surveys,  care  of  plant, 
etc.,  applied  to  maintenance. 

CONTRACTS    IN    FORCE. 

None. 
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APPROPRIATIONS. 
UNITED   STATES   FUNDS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  555)  _  $187,  OoO.  00 

Present  project : 

June  25,   1910 $50,000.00 

Mar.  4,  1911  (sundry  civil  act) 50,000.00 

July  25,  1912 5,000.00 

Aug.  24,  1912  (sundry  civil  act) 35, 000. 00 

Mar.  4,  1913 5,000.00 

June  23,  1913  (sundry  civil  act) 80,500.00 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 5,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 117,500.00 

July  27.  1916 5.000.00 

'  353.  000.  00 

Total  of  appropriations 540,000.00 

June  30,  1908.  carried  to  suit)1us  fund  of  Treasury 24, 838. 00 

Net  total 515,162.00 

CONTRIBUTED   FUNDS. 

Funds  contributed  by  tbe  iK)rt  of  Siuslaw  (including 
$100,000  credited  for  useful  work  performed) 215,500.00 

Funds  contributed  by  the  port  of  Siuslaw,  June  7, 

1915 - 112. 500. 00 

328,000.00 

Returned  to  t)ort  of  Siuslaw 5.468.41 

322,  531.  59 

Total  of  United  States  and  contributed  funds 837,693.59 

Receipts  from  sales,  etc.,  $3,019.10. 


5.  YAQUINA  RIVER,  OREG.     (A5.) 
OPERATIONS  DURING  FISCAL  YEAR. 

Xo  active  operations  were  carried  on  during  the  year,  as  no  funds 
were  available.  The  channel  was  restored  to  its  project  dimensions 
of  10  feet  deep  and  150  feet  wide,  in  April,  1919.  Some  shoaling  of 
the  channel  between  the  bay  and  Toledo  has  taken  place,  but  not 
sufficient  to  seriously  inconvenience  navigation. 

A  survey  made  in  March,  1920,  shows  a  controlling  depth  of  11 
feet  in  a  channel  150  feet  wide. 

The  total  amount  expended  (outstanding  liabilities  for  the  pre- 
vious fiscal  year)  was  $1,278.28,  all  for  maintenance. 


APPROPRIATIONS. 

•UNITED   STATES  FUNDS. 

Mar.  4.  1913 .$28,800.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 3,000.00 

Aiijc.  8,  1917  (allotments) 8,0(K).00 

Mar.  2,  1919 3.000.00 

Total  of  United  States  funds $42,800.00 

^The  amount  ($5,000)  heretofore  reported  as  allotted  from  the  act  of  Aug.  8,  1917,  has 
been  transferred  to  Yaqulna  River,  Oreg. 
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CONTRIBUTED   FUNDS. 

Funds  contributed   by    the  port  of  Toledo    (including 

$87,430.57  cieditetl  for  useful  work  i)erforine<l) $43,200.(10 

Funds  contributed  by  the  port  of  Newport 3,000.00 

$40.  200.  00 

Total  of  United  States  and  contributed  funds 89,000.00 

Received  from  damages,  etc.,  $49.27. 

0.  YAQrixVA  BAY  AND  HAUi;OK,  OIIKG.   (A6.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  active  operations  were  carried  on  bv  the  Government  during 
the  year.  The  river  and  harbor  act  of  March  2,  1919,  adopted  the 
existing  project  on  condition  that  half  of  the  cost  should  be  borne  by 
local  interests.  The  conditions  have  not  been  met  in  whole,  but  the 
ports  of  Newport  and  Toledo  have  sold  bonds  to  the  extent  of 
$458,625,  and  under  permit,  approved  by  the  Secretary  of  War 
August  11,  1917,  the  ports  entered  into  a  contract  to  the  extent  of 
$405,351.50,  to  construct  the  extension  of  the  south  jetty  in  accord- 
ance with  the  existing  project  (H.  Doc.  No.  109,  65th  Cong.,  1st 
sess.),  and  have  completed  the  jetty  wharf,  tramway  from  wharf  to 
outer  end  of  old  jetty,  and  about  1,975  feet  of  jetty  extension  tram- 
way, and  have  placed  165,587  tons  of  stone  in  the  jetty  enrockment. 
The  ports  have  also  excavated  the  18-foot  bay  channel  in  accordance 
with  tlie  existing  project.  The  total  expenditure  by  the  ports,  in 
connection  with  the  existing  project,  is  $382,053.16.  The  local 
interests  have  not  furnished  the  necessary  guaranty  that  they  would 
hear  one-half  of  the  cost  of  the  existing  project  as  required  by  law, 
but  it  is  understood  that  a  guarantee  will  be  furnished  and  a  claim 
for  useful  work  performed  be  made  at  an  early  date.  No  survey  of 
the  bar  was  made  during  the  year,  but  it  is  understood  that  the  con- 
trolling mean  lower  low  water  depth  in  the  entrance  channel  is  about 
12  feet.  No  expenditures  by  the  United  States  were  made  during 
the  year  under  the  existing  project,  as  the  funds  appropriated  are  not 
available  for  expenditure  until  local  interests  qualify  for  their  pro- 
portion. 

CONTRACTS  IX  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  582 )_* $713, 338. 96 
Existing  project,  act  of  Mar.  2,  1919 100,000.00 


Total *  813, 338. 96 

Tlecelpts  from  sales,  etc.,  $1,889.06. 


7.  TILLAMOOK  BAY  AND  BAR,  GREG.    (A7.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  active  operations,  except  watching,  care,  and  repair  of  Govern- 
ment plant,  were  in  progress  during  the  year. 

The  north  jetty  at  the  entrance  to  the  bay  was  completed  in  Octo- 
ber, 1917,  and  the  16- foot  project  channel  from  the  entrance  to  Bay 

^  Not  iQcludlng  the  balance  of  $1,661.04  reverting  to  the  Treasury  June  80,  1908. 
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City  was  completed  in  August,  1917.  The  maintenance  of  the  chan- 
nel from  Bay  City  to  Tillamook  was  abandoned  by  act  of  March 
2,  1919. 

The  U.  S.  bucket  dredge  No.  7,  operated  by  hired  labor,  was  em- 
ployed throughout  the  year  by  local  interests,  who  met  all  the  operat- 
ing expenses  and  also  paid  a  rental  for  the  use  of  the  dredge.  The 
work  done  was  outside  of  the  project  limits,  and  consisted  mostly  of 
dredging  Tillamook  River  and  the  south  shore  of  the  bay  to  obtain 
material  for  a  roadway  from  Tillamook  to  Bay  Ocean. 

A  suvey  of  the  entrance,  made  in  June,  1920,  shows  a  controlling 
depth  in  the  bar  channel  of  21  feet  at  mean  lower  low  water  in  a 
channel  1,000  feet  wide  across  the  ocean  ban  1,000  feet  outside  of  the 
^tty,  and  a  channel  26  feet  deep  and  300  feet  wide  along  the  jetty. 
The  outer  end  of  the  jetty  enrockment  has  subsided  so  that  for  a 
distance  of  about  900  feet  the  top  of  the  enrockment  is  at  the  low- 
water  plane,  and  for  an  additional  1,500  feet  the  top  of  the  enrock- 
ment is  between  low  and  high  water.  The  remainder  of  the  enrock- 
ment is  above  high  water,  but  has  subsided  somewhat  for  the  entire 
<listance  to  shore. 

A  survey  of  the  main  channel  in  the  bay,  made  in  Jime^  1919,  shows 
that  the  16-foot  channel  deteriorated  and  has  a  controlling  depth  of 
8  feet  in  the  lower  end  and  8  feet  near  the  upper  end  of  the  cut  near 
Bay  City,  but  a  depth  of  7  feet  is  now  reported.  The  100-foot  channel 
leading  to  Bay  City  wharf  and  the  basin  at  the  wharf,  dredged  to 
16  feet,  lias  shoaled  to  between  6  and  7  feet.  There  is  a  controlling 
depth  of  8  feet  in  a  channel  60  feet  wide  at  mean  lower  low  water 
from  Bay  City  to  Tillamook. 

The  total  expenditure  for  the  work  of  repairs  to  plant  and  build- 
ings, surveys,  transfer  of  property,  etc.,  was  $9,248.12,  of  which 
$3,917.05  (adjustment  between  ITnited  States  and  contributed  funds) 
was  for  new  work  and  $5,331.07  for  maintenance,  from  United  States 
funds.  The  unexpended  balance,  amounting  to  $12,917.30,  of  funds 
contributed  for  the  construction  of  the  north  jetty  and  dred^ng  a 
16-foot  channel  to  Bay  City,  was  returned  to  the  port  of  Bay  City. 


APPROPRIATIONS. 

I'MTKI)    STATKS    ITXHS. 

Previous   projects    (set*  H.   Doc.    No.    1491.   OHd   (VniK-,   3(1   sess.. 
p.   mi) '$141. 1)91).  S6 

I*resent  project : 

.Tiilv  25,   1912-   - J?10.1,  000,  (M) 

Mur.  4,  1913 1<H),000.00 

Mar.  3,  1915  (sundry  civil  act) 172,000.00 

.Tulv  1,  1910  (sundry  civil  act) 35,000.00 

.TulV  27.  1916 5.000.00 

Auk.  S,  1917   (allotted) 13,000.00 

430, 000.  00 

Total  of  appropriations 571,999.86 

'  Does  not  Include  $200.14  unexpend*»d  balance  of  allotment  from  act  of  Mnrch  3,  IftOO, 
which  wa»  rcturne<i  to  the  Treasiirj-. 
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CONTBIBUTED    FUNDS. 

Contributed  by  local  interests  and  guaranteed  by  th.e 
port  of  Bay  City  by  tripartite  agreement  dated 

May  5.  1913 $407,000.00 

Deposited  by  port  of  Bay  City,  1916 3,300.00 

Deposited  by  port  of  Tillamook,  1916 2, 150.00 

Deposited  by  city  of  Bay  City,  1917 4, 750. 00 

$417,  20(\  0<> 

417, 200.  00 

i(eturned  to  the  port  of  Bay  City 12.917.30 

404.  2S2.  70 

Total  of  United  States  and  contributed  funds 976.  2S2.  oG 

Receipts  from  sales,  etc.,  $19,956.81. 


8.  NEHALEM  BAY,  OREG.     (A8.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  was  in  progress  during  the  year,  as  the  project  was 
finished  in  December,  1918. 

A  survey  of  the  entrance,  made  at  the  end  of  the  year,  shows  a 
controlling  depth  between  the  jetties  of  19  feet  in  a  channel  200  feet 
wide  along  the  south  jetty  and  extending  to  the  outer  ends  of  the 
jetties.  Tne  controlling  depth  on  the  ocean  bar,  1,000  feet  outside 
of  the  jetties,  is  13  feet  m  a  channel  about  400  feet  wide,  which  turns 
to  the  northwest  from  the  ends  of  the  jetties.  The  conditions  are 
somewhat  better  than  they  were  last  year  on  account  of  the  greater 
channel  depths  between  the  jetties  and  on  the  ocean  bar. 

The  total  amount  expended  during  the  year  was  $8,800.93,  all  for 
new  work,  one-half  of  which  was  contributed  by  local  interests,  for 
outstanding  liabilities  at  end  of  last  fiscal  year,  surveys,  minor  repairs 
to  plant  and  office  expenses. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
UNITED  STATES   FUNDS. 

Previous  project,  Sept.  19,  1890 $10,000.00 

Present  project : 

July  25,  1912 $100,000.00 

Mar.  4,  1913 100,000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 116, 175. 00 

316, 175.  00 

Total  of  appropriations 326,175.00 

Returned  to  surplus  fund  of  Treasury 9,314.32 

Net  total 316, 860. 68 

CONTRIBUTED   FUNDS. 

Contributed  by  local  interests,  and  pnia  ran  teed  by  tripartite  agree- 
ment with  the  port  of  Nehalem,  dated  Apr.  29,  1913  (including 
$82,000  credited  for  useful  work  performed) 316,175.00 

Total  of  United  States  and  contributed  funds 633, 035.  68 

Receipts  from  sales  $1,619.97. 
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CASCADES  AND  DALLES-CELILO  CANALS,  OREG.;  COLUMBIA  RIVER 
AND  TRIBUTARIES  ABOVE  CELILO  FALLS  TO  THE  MOUTH  OF 
SNAKE  RIVER,  OREG.,  AND  WASH.;  AND  SNAKE  RIVER,  OREG., 
AVASH.,  AND  IDAHO  (GROUP  B). 

9.  CASCADES  CANAL.  COLUMBIA  RIVER.  OREG.     (Bl.) 
OPERATIONS   DURING    THE    FISCAL   TEAR. 

Xo  work  was  in  progress  during  the  fiscal  year,  and  no  expendi- 
tures were  made. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


Existing?  project: 

Aug.  14,  1876 $90.  000 

June  18,  1878 150,000 

Mar.  3, 1879 100,  000 

June  14, 1880 100, 000 

Mar.  3, 1881 100, 000 

Aug.  2,  1882 265,000 

July  5,  1884 150, 000 

Aug.  5,  1886 187,500 

Aug.   11,  1888 300,000 

Sept.  19,  1890 435,000 

July  13,  1892 ar26, 250 

Receipts  from  sales,  etc.,  $13,607.39. 


Existing  project — Continued. 

Mar.  3,  1893 $1,239,653 

June  3.  1896 50, 000 

June  11,  1896 179,597 

Mar.  3,  1899 75,000 

Junfe  13,  1902 30,  000 

Mar.  3,  1905 30,000 

Mar.    3,    1905    (allot- 
ment)   1, 000 

June  25.  1910 5,000 

Mar.  4,  1913 100,000 

3, 914, 000 


10.  THE  DALLES-<3ELIL0  CANAL,  OREG.  AND  WASH.   (B2.) 


OPERATIONS  DURING  THE  FISCAL  YEAR. 

Xo  actual  construction  work  was  in  progress  during  the  year.  The 
main  construction  work  was  finished  in  1915.  Some  unfinished  work 
was  left  to  be  done  by  the  canal  operating  crew  as  time  permitted.  A 
small  quantity  of  black-filling  behind  the  canal  walls  was  done,  and 
a  timber  cribbing  was  constructed  for  the  repair  of  Government 
floating  plant  in  the  boat  basin  near  the  foot  oi  the  canal.  Drilling 
and  blasting,  preparatory  to  deepening  the  lower  entrance  of  the 
canal  to  project  depth  began  December  1,  1919,  but  on  account  of 
cold  weather  and  ice  was  suspended  a  few  days  later  until  the  next 
low-water  season.  A  small  crew  taken  from  the  operating  force  was 
used  from  time  to  time  collecting  and  shiping  the  canal  construction 
plant  that  was  sold  or  transferred  to  other  works,  during  the  year. 
Only  minor  repairs  (made  by  the  canal  operating  crew)  were 
necessary.  The  leakage  which  gave  trouble  when  the  canal  was 
opened  to  navigation  has  nearly  ceased,  and  it  is  believed  that  it  will 
cause  no  further  trouble.  The  freshets  of  1919  and  1920  were  below 
the  normal  height  and  did  not  "  drown  out "  the  canal.  No  apparent 
damage  was  done  by  the  last  freshet.  The  total  expenditure  tor  the 
fiscal  year  was  $4,397.31,  for  new  work. 
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<X)NTRACTS  IN  FORCE. 

Name  of  lessor:  Seiifert  Bros.  Co. 

Date  of  lease :  February  1,  1915. 

Character:  Rent  of  land  f(»r  cunal  ]mriK»ses  at  or  near  Big  Kddv,  Oreg. 

Price:  $20  per  annum. 

Authorized:  January  27,  1015. 

Date  of  beginning:  February  1,  1915. 

Date  of  expiration :  January  31,  1920. 

Completed. 

Name  of  lessor:  Seufert  Bros.  Co. 

Date  of  lease :  February  1,  1920. 

Character:  Rent  of  land  for  canal  purixwes  at  or  near  Big  Eddy,  Oreg. 

Price :  $20  per  annum. 

Authorized:  January  27,  1915. 

Date  of  beginning:  February  1,  1920. 

Date  of  expiration :  January  31,  1925. 


APPROPRIATIONS. 

Previous  project  (see  II.  Doc.  No.  1401,  G3<1  Cong.,  3d  st*ss.,  p.  432)  —  -     $370,000 

Present  project: 

Mar.  3,  1905 $50,000 

June  30,  1906 250,000 

Mar.  2,  1907 100,000 

May  27, 1908 336, 000 

Mar.  4,  1909 164,000 

June  25,  1910 600,000 

Feb.  27, 1911 '.      600,000 

July  25, 1912 700, 000 

Mar.  4,  1913 1,200,000 

Oct.  2.  1914  (allottcHl  Oct.  7.  1914) 525,000 

4, 525. 000 

Total  of  appropriations 1 4,895,000 

Receipts  from  sales,  $98,313.49. 


11.     COLI'MBIA    UIVKK    AND    TRIBrTAUIKS    ABOVK    CELlLO    FALLS 
TO   THE    MOI'TH    OF    .SNAKE    UIVEU,   ORE(;.   AND   AVASH.      (B3.) 

OPERATIONS   DURING   THE    FISCAL   YEAR. 

No  active  field  work,  except  repairing  and  caring  for  Government 
plant,  was  in  progress  during  the  year,  on  account  of  shortage  of 
funds.  Surveys  made  during  the  past  year  indicate,  however,  that 
the  channels  through  the  gravel  shoals  have  not  seriously  deterio- 
rated, and  that  the  controlling  depth  is  4  feet  at  low  water  (lowest 
15-day  period)  in  a  channel  75  feet  wide  at  the  narrowest  point, 
which  permits  continuous  navigation  throughout  the  year,  as  the 
usual  draft  of  boats  navigating  the  upper  rivers  does  not  exceed  4 
feet. 

Commercial  navigation  on  this  stretch  of  river  was  practically  sus- 
pended on  December  15,  1917,  when  the  only  boat  line  operating 
above  The  Dalles  suspended  operations.  Four  round  trips  as  far 
as  Arlington,  Oreg.,  40  miles  above  Celilo,  were  made  in  1918,  and 
two  round  trips  between  Portland,  Oreg.,  and  I^wiston,  Idaho,  on 
the  Snake  River,  were  made  in  June,  1919.    A  new  company  began 
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service  between  Portland  and  Lewiston  on  May  27,  1920,  and  at  the 
close  of  the  year  had  made  three  round  trips  to  Lewiston. 

The  I^.  S.  S.  UvuitUla  was  used  on  surveys  in  P'ebruary  and 
March,  1920,  and  since  then  has  been  undergoing  extensive  repairs 
to  the  hull  on  ways  in  The  Dalles-Celilo  Canal.  The  repairs  to  the 
UmatUla  are  about  90  per  cent  complete.  Other  items  of  plant  were 
also  repaired. 

The  total  expenditure  for  the  fiscal  year  was  $10,621.35,  of  which 
approximately  $8,000  was  for  repairs  of  the  steamer  VnmtUla.  and 
the  balance  for  minor  repairs  and  watching  and  care  of  plant,  all  for 
maintenance. 

Severe  cold  weather  conditions  prevailed  during  the  past  winter, 
and  occurred  about  one  month  earlier  than  usual.  The  river  was 
filled  with  ice  from  December  5,  1919,  to  January  20,  1920,  with  2 
feet  of  snow  and  temperature  to  26  degrees  below  zero  in  December, 
1919. 

CONTRACTS  IN  FORCT.. 

None. 


APPROPRIATIONS. 
UNITED   8T\TES   FUNDS. 

Previous  projects  (see  H.  Doc.  No.  1491,  (Qd  Cong.,  3(1  sess.,  p.  433).  $120,  (JOO.  00 

Present  project: 

Mar.  2,  1907__, $120,000.00 

June  25.  1910 90,000.00 

Feb.  27,  1911 25,000.00 

July  25,  1912 50,000.00 

Mar.  4,  1913 60,000.00 

Oct.  2, 1914  (allotted  Oct.  7, 1914) 10,000. 00 

Mar.  4. 1915  (allotted  Apr.  2,  1915) 37,000.00 

July  27, 1916 '«.  000.  00 

Aug.  8,  1917 45,000.00 

475,000.00 

Totiil  of  appropriations 595, 000. 00 

CONTRIBUTED    FUNDS. 

Appropriated  by  State  of  Wa.shington _•_ $25,000.00 

Total  of  United  States  and  contributed  funds 620,000.00 

Receipts  from  sales,  $315.70. 


12.  SNAKIC   UIVKU,  <)KK(i.,  WASH.,  AND   IDAHO.      (H4.) 
OPERATIONS   DURING  THE   FISCAL  YEAR. 

Operations  during  tlie  year  were,  on  account  of  the  shortage  of 
funds,  confined  to  tlie  river  l>etween  the  mouth  and  the  head  of 
Five  Mile  Bapids,  a  distance  of  6  miles,  and  consisted  of  drilling 
and  bhisting  dangerous  rocks  and  reefs  from  the  channel. 
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The  U.  S.  S.  Asotin  began  operations  early  in  September, 
1919,  and  worked  in  Perrines  Defeat  Rapid,  Potato  Patch,  and  Five 
Mile  Raj)ids.  The  river  was  at  a  very  low  stage,  making  work  in 
the  rapids  comparatively  easy.  The  Asotin  finisned  work  for  the 
season  on  November  21.  1019,  and  was  transferred  to  survey  work 
on  the  Columbia  River  between  Celilo  and  the  Snake  River.  While 
on  survey  duty  the  Asotin^  on  December  4,  1919,  tied  up  on  the  river 
bank  at  Arlington,  40  miles  above  Celilo,  as  small  iceoegan  to  run, 
but  there  was  no  indication  of  severe  weather.  On  Decemoer  8, 1919, 
the  ice  was  running  strong  and  the  Asotin  was  moved  across  the  river 
to  a  safer  place,  and  moored  with  steel  cables  and  a  6-ton  channel 
rake.  The  weather  turned  cold  and  the  temperature  fell  in  a  few 
days  to  26°  below  zero,  with  a  heavy  fall  of  snow.  It  turned  warmer 
suddenly  and  at  8  p.  m.  on  December  21,  1919,  the  whole  ice  field 
moved  downstream  and  tore  the  Asotin  from  its  mooring,  carrying 
it  downstream  about  4  miles  below  Arlington,  where  it  was  slowly 
crushed  in  the  ice  jam  and  became  a  total  wreck.  The  crew  escaped 
during  the  night  over  the  ice  on  which  the  boat  was  carried  down- 
stream. Very  little  property  was  saved  from  the  wreck  and  the 
gasoline  launch  Coyote^  which  was  lashed  to  the  deck  of  the  Asotin^ 
was  also  lost.  When  the  river  cleared  of  ice,  it  was  found  that  the 
Asotin  had  turned  turtle  in  about  25  feet  of  water  with  the  house 
gone  and  the  hull  badly  damaged.  No  attempt  was  made  to  salvage 
the  wreck  as  the  hull  had  moved  downstream  and  the  machinery  was 
probably  scattered  along  the  bottom  of  the  river  and  no  doubt  badly 
damaged  by  freezing.  The  expense  of  trying  to  salvage  the  wreck 
would  not  have  been  warranted,  as  very  little  of  value  could  have 
been  recovered.  The  Asotin  was  constructed  in  November,  1904,  as 
the  U.  S.  dredge  Wallowa^  and  renamed  the  Asotin  in  November, 
1913,  when  a  new  hull  was  constructed  for  the  boat,  using  the  house 
and  boiler  and  machinery  of  the  Wallowa, 

There  was  no  commercial  navigation  on  the  Snake  River  between 
its  mouth  and  Riparia  (68  miles)  from  July,  1917,  until  June  14, 
1919,  when  a  new  boat  line  established  a  weekly  boat  service  between 
Portland,  Oreg.,  and  Lewiston,  Idaho  (142  miles  above  the  mouth  of 
the  Snake  River).  Two  round  trips  were  made  and  the  company 
suspended  operations.  A  new  company  began  operating  between 
Portland  and  Lewiston  on  May  28,  1920,  and  at  the  close  of  the  year 
had  made  three  round  trips  to  Lewiston.  Between  Riparia  and 
Lewiston,  74  miles,  the  only  commercial  navigation  was  the  transfer 
of  grain  from  the  left  bank  to  the  railroad  on  the  right  bank  by 
railroad-owned  steamboats.  Above  Lewiston  gasoline  boats  operated 
during  favorable  stages  to  the  head  of  navigation  (about  100  miles), 
and  the  railroad-owned  boats  transferred  grain  from  points  as  far 
as  17  miles  above  Lewiston  during  the  wheat-shipping  season. 

Soundings  of  the  shoals  made  during  the  summer  of  1919  show  the 
controlling  depth  between  the  mouth  and  Riparia  to  be  2  feet  (at 
Long  Crossing  Bar),  and  between  Riparia  and  Lewiston  2i  feet  (at 
Log  Cabin  Island  fiapids),  at  adopted  low  water  (lowest  15-day 
period).  The  controlling  depths  are  on  the  gravel  shoals,  where  no 
work  has  been  done  for  several  years.  There  has  been  very  little 
deterioration  of  the  channels. 
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The  following  is  a  summary  of  the  work  done  during  the  year : 


Distance 
Locality.  ,      from 

I    mouth. 


Rock 
blasted. 


'  MiU$. 

Parrince  Defeat  Rapid |  5.00 

Potato  Patch 1  532 

Five  Mile  Rapids 5.94 


Cubkyardt. 
22 
10 

n7 


Total- 


US 


The  total  amount  expended  during  the  fiscal  year  was  $7,061.33, 
of  which  $4,453.32  was  applied  to  new  work  and  $2,608.01  to  main- 
tenance. 

CONTRACTrS  IN  FORCE. 

None. 


APPROPRIATIONS. 


UNITED   STATES   FUNDS. 


Previous  project  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  550)-  $168, 500. 00 

Present  project : 

June  13.  1902 $40,250.00 

June  13,  1902  (emergency  allotment) 5,500.00 

June  13,  1902  (transferred  from  Clearwater  River, 

Idaho) 12,294.41 

Mar.  3,  1905 25,000.00 

Mar.  2,  1907 10,000.00 

Mar.  3,  1909— 

Allotted  Mar.  30,  1909 5. 000. 00 

Allotted  Oct  7,  1909 *  9,  389.  59 

June  25,  1910 . 25,  000.  00 

Feb.  27,  1911 15,000.00 

July  25,  1912 25,000.00 

Mar.  4,  1913 25,000.00 

Oct.  2.  1914  (allotted  Oct.  7,  1914) 5.000.00 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 20,000.00 

July  27,  1916 25,000.00 

Aug.  8,  1917 25,000.00 

272,  443.  00 

Total  of  appropriations 440, 943.  00 

CONTRIBUTED  FUNDS. 

Appropriated  by  the  State  of  Washington  ($100,000  minus  $15,(X)0 

which  reverted  to  State  treasury) 85.000.00 

Total  of  United  States  and  contributed  funds 525,943.00 

Receipts  from  sales,  etc.,  $825,70. 

»An  allotment  of  $10,000.  of  which  $601.41  was  retnrned  to  the  Treasury. 
9030— END  1920— PT  2 54 
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13.  OPERATING  AND  CARE  OF  THE  CASCADES  CANAL. 
OPERATIONS  PURINO  THE  FISCAL  YEAR. 

The  canal  was  in  commission  throughout  the  year.  There  was  no 
traffic  through  the  canal  from  Decemter  8  to  25,  and  January  1  to  6, 
on  account  of  ice  in  the  river.  The  winter  was  one  month  earlier 
than  usual  and  the  temperatui*e  fell  to  9  degrees  below  zero  in  Decem- 
ber, 1919,  with  a  heavy  fall  of  snow.  The  river  was  not  clear  of  ice 
until  January  20,  1920.  The  summer  freshets  of  1919  and  1920  were 
below  the  normal  and  did  not  rise  high  enough  to  close  the  canal 
to  navigation.  The  deposit  of  silt  by  the  freshet  of  1919  was  not 
sufficient  to  require  the  usual  dredging,  but  the  bucket  dredge  Coi- 
cades  was  used  for  a  few  days  in  March,  1920,  to  deepen  the  upi>er 
entrance  during  a  very  low  stage  of  river.  The  dredged  material 
was  dumped  alongside  the  cut,  as  the  quantity  was  small. 

In  addition  to  the  usual  care  and  operation  of  the  canal,  minor 
repairs  were  made  to  the  operating  plant.  The  cleaning  and  paint- 
ing of  the  lock  ^ates,  which  was  in  progress  at  the  end  of  the  last  fiscaJ 
year,  was  continued  throughout  the  year  when  river  and  weather 
conditions  permitted,  by  a  small  extra  force  employed  for  that 
purpose.  During  the  year  38,217.39  square  feet  of  gate  surface  was 
cleaned  by  sandblasting  or  wire  brushing,  38,471.39  square  feet 
painted  first  coat,  and  35,417.90  square  feet  painted  second  coat.  The 
field  cost  of  this  work  for  the  year  was  $4,617.98.  The  total  quantities 
to  date  since  beginning  this  work  in  March,  1919,  are  55,695  square 
feet  cleaned,  55,525  square  feet  painted  first  coat,  and  42,406  square 
feet  painted  second  coat.  The  total  field  cost  to  date  is  $7,054.26.  The 
unit  costs  are  9.1  cents  per  square  foot  for  sandblasting,  2.13  cents  per 
square  foot  painting  first  coat,  and  1.88  cents  painting  second  coat. 

CONTRACTS  IN  FORCE. 

None. 


EXPENDITURES. 


Items. 


Office  expenses,  superintendence  and  oont  ingencies. 

T^bor,  opemtlon.  and  care 

Ton-inch  pumping  outfit  for  dredge  Cascades 

Material  for  repairs,  etc.  (general) 

Tools,  fuel,  oil,  supplies,  etc.  (operating  and  care) . 

Dredging  operations,  labor  and  material 

Sandblasting  and  painting  lock  gates  (labor  and  material). 

Total 


Amoimt 
authorized. 

Amount 
expended 

$3,000.00 
7,780.00 
5,000.00 
2,000.00 
600.00 
7,000.00 
8,000.00 

$1,823.94 

8,108.17 

0.00 

1,077.58 

737.74 

235.89 

terial) 

5,332.91 

33,380.00 

17,315.93 

Tlie  difference  in  the  amount  aiitliorized  and  the  expenditures  is 
due  to  tlie  omission  of  the  pumping  outfit  for  the  dredge  Cascades^ 
and  to  the  omission  of  the  usual  dredging  operations  during  the  year, 
as  the  quantity  of  river  deposit  was  small.  Owing  to  the  difficulty 
of  getting  labor  for  sandblasting  and  painting  lock  gates  and  un- 
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favorable  weather,  this  work  was  delayed  and  less  done  than  esti- 
mated. 

Total  expemlitiires  to  M«r.  -I.  3915  (see  H.  Dtx*.  No.  14i>l,  GiW  t*on^'.. 

3d  8688.,  p.  431) JJJ189,  7r>1.05 

1915  (Mar.  4  to  June  30) 2,98;j.  i:i 

1916 12,284.(r> 

1917 13.422.80 

1918 16,005.29 

1919 20, 477.  95 

1920 17,315.93 

Total 272.190.  SO 


14.     OPEUATING  AND  ('ARE  OF  THF.  DALr^KS-CKLlLO  CANAL. 
OPERATIONS  DI'RING   THE   FISCAL  YEAR. 

The  canal  was  in  commission  throughout  the  year.  The  June 
freshets  of  1919  and  1920  did  not  reach  a  stage  high  enough  to. close 
the  canal.  Navigation  was  stopped  by  ice  blockades  from  December 
4,  1919,  to  January  20,  1920.     The  freshet  of  1919  deposited  a  small 

auantity  of  sand  in  the  canal  entrances,  which  was  removed  by 
redgiiig.  The  U.  S.  pipe-line  dredge  Celilo^  operated  bv  the  canal 
operating  crew,  removed  3,578  cubic  yards  of  river  deposit  from  the 
canal  entrances  during  the  year,  at  a  field  cost  of  $1,502.70,  or  42 
cents  per  yard,  wliich  includes  freeing  4he  lock  fjates  at  lower  en- 
trance of  the  canal,  where  the  river  deposit  settles  and  interferes 
with  the  oi>eration  of  the  gates  of  the  locks  at  the  lower  entrance 
to  the  canal. 

In  addition  to  the  usual  care  and  operation  of  the  canal,  minor 
repairs  were  made  to  the  canal  plant.  The  canal  operating  crew 
was  used  at  times  for  some  unfinished  construction  work,  and  for 
collecting  and  shipping  canal  construction  plant  sold  or  transferred 
to  other  works  during  the  year. 

On  June  12,  1919,  a  weekly  service  between  Portland,  Oreg.,  and 
Ijewiston,  Idaho,  was  established  by  a  water  transportation  company 
using  one  boat  of  about  200  tons  capacity.  During  June,  1919,  two 
round  trips  were  made  when  this  service  was  discontinued.  A  new 
company  was  organized  which  reestablished  the  weekly  service  be- 
tween Portland  and  Lewiston,  making  the  first  trip  through  the 
canal  May  28,  1920,  and  at  the  end  of  the  fiscal  year  three  round 
trips  had  been  made,  using,  the  same  boat  that  was  used  in  1019 
by  the  former  company. 

CONTKAarS  IN  FORCK. 

None. 


EXPENDITURES. 


Items. 


Amount 
authorized. 


OflBoe  superintendence  and  oontineencies I  $5,000.00 

Labor  (operation  and  oare,  including  dredging) I  16,000.00 

Materials  for  repairs ,  etc. ,  general I  1 ,  000. 00 

Tools,  ftiel,  oil,  supplies,  etc.  (opemting  and  care) 1,500.00 

Tools,  iuel,  oil,  supplies,  etc.  (dredging) j  2,000. 00 


Total 25,590.00 


Amount 
expended. 


»,200.72 

11,514.57 

610.  JW 

621.02 

877. 13 


L/iyiLi^eu  uy   ' 


15,S27.»2 


"e>'^ 
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The  difference  in  the  total  amount  authorized  and  the  expenditures 
is  due  to  using  a  smaller  operating  force  than  was  estimated.  The 
dredging  operations  were  also  less  than  estimated,  as  the  quantity 
of  river  deposit  was  smaller  than  usual. 

The  total  expenditures  are  as  follows : 

1915.  Apr.  1  to  June  30 $3,810.3S 

1916 25.  618.  23 

1917 24, 159. 25 

1918 24,  526. 68 

1919 16,  746. 94 

1920 15,  827. 32 

Total 110, 688. 75 
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RJJPORT  OF  MAJ.  J.  R.  FLATTERY,  CORPS  OF  FXCJXKFRS. 


IMPRO\'KM£!9T8. 


[The  l^'tters  and  figures  in  parentheses  after  the  titles  indicate  the  gronp,  and  the 
nnmerlcal  order  In  the  group,  to  which  the  respective  improvements  belong  for 
purposes  of  appropriation.] 


Bage. 

1.  Columbia  River  at  the  mouth, 

Oreg.  and  Wash.  (Al) 2035 

2.  Columbia  and  Lower  Willam- 

ette Rivers  below  Vancou- 
ver, Wash.,  and  Portland, 
Oreg.   (A2) 2937 

3.  Clatskanle  River,  Oreg.  (Bl).    2041 

4.  Willamette        River        above 

Portland^  and  Yamhill 
River,  Oreg.  (B2) 2941 

5.  Willamette    River    at    Willa- 

mette Falls,  Oreg.  (B3) 2942 


Page. 

6.  Lewis  River,  Wash.  (B4) 2943 

7.  Cowlitz  River,  Wash.  (B5)—     2944 

8.  Skamokawa    Creek,    Wash. 

(B6) 2945 

9.  Grays  River,  Wash.  (B7)__.    2945 

10.  Operating  and  care  of  canal 

and    locks    at    Willamette 
Falls,  Oreg 2945 

11.  Operating  and  care  of  lock 

and  dam  in  Yamhill  River, 
Oreg 21Mt; 


FOR  DESCRIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES    1851   TO   1883. 


COLUMBIA  AND  LOWKR  WILLAMETTE  RIVERS  BELOW  VANCOrVER, 
WASH..  AND  I»ORTLANI),  OREO.,  AND  MOUTH  OF  COLUMBIA  RIVER, 
ORE<;.  AND  WASH.     (GROUP  A.) 

L  COLU^fBIA  RIVER  AT  THE  MOUTH,  OREG.  AND  WASH.     (Al.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  work  consisted  only  in  care,  sale  or  transfer  of  plant  and  ma- 
terials used  in  connection  with  construction  of  the  north  jetty.  Xa 
dred^jing  was  done  during  the  year,  the  dredge  Chinook  being  loaned 
to  the  Charleston,  S.  C,  and  Jforfolk,  Va.,  districts  for  operation. 

A  survey  of  the  mouth  of  the*  Columbia  was  made  in  June,  1920, 
at  a  cost  of  $1,411.16.  The  survey  shows  the  depth  over  the  bar 
about  the  sdine  as  in  June,  1919,  i.  e.,  40  to  42  feet,  l)ut  that  the 
channel  has  widened  to  the  westward  to  a  width  of  4.5lX)  feet,  w'ith 
least  depth  of  40  feet.  For  survey  of  June,  1920,  see  map  herewith. 
An  examination  of  the  north  jetty  in  June  shows  but  little  change 
over  condition  found  last  year,  except  near  the  end  where  there  is 
some  settlement  along  the  south  side. 

The  jetty  is  in  good  condition.  The  south  jetty  has  settled  to  about 
mean  tide  level,  for  about  12,000  feet,  except  for  the  outer  3,000  feet 
which  slopes  down  gradually  into  deep  water.  It  appears  that  it  may 
be  advisable  to  retop  the  south  jetty. 
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A  total  of  $8,618.71  was  expended  during  the  fiscal  year  account 
of  other  appropriations,  of  which  $7,311.24  has  been  reimbursed, 
and  the  balance,  $1,304.47,  is  carried  as  reimbui-sable. 

(CONTRACTS  IN  FORCE. 
LFA8ES. 

Iv^2:^8ee:  Coluiubia  Uiver  Packers'  Association,  Astoria,  Oreg. 

Date  of  lease:    April  28,  1919. 

Dates  of  approval:  Chief  of  Engineers,  May  17,  1919;  Third  Assistant  Secre- 
tary of  War,  May  23,  1919. 

Date  fixed  for  comnieuceuient :  May  1,  1919. 

Date  fixed  for  expiration :  April  30,  1922. 

Character:  I^a.se  for  three  years  of  certain  Unlttni  States  land  on  Sand 
Island,  mouth  of  Columbia  River,  Oreg.  and  Wash. 

Price:  .$9,25(J  per  annum. 

Lessee:  Sauboni-Cutting  Co..  Astoria,  Oreg. 

Date  of  lease :  April  28,  1919. 

Dates  of  approval :  Chief  of  Engineers,  May  17,  1919 ;  Third  A&sistant  Secre- 
tary of  War,  May  23,  1919. 

Date  fixed  for  commencement :  May  1,  1919. 

Date  fixed  for  expiration :  April  30,  1922! 

(Character:  I^ease  for  three  years  of  certain  United  States  land  <m  Sand 
Lsland.  mouth  of  Columbia  River,  Oreg.  and  Wash. 

Price:  $4,153  per  annum. 

lessee:  W.  E.  Tallant,  Astoria,  Oreg. 

Date  of  lease:  April  28,  1919. 

Dates  of  approval :  Chief  of  Engineers,  May  17.  1919 ;  Tliird  Assistant  Seci«- 
tary  of  War,  May  23,  1919. 

Date  fixed  for  coumiencemeut :  May  1,  1919. 

Date  fixed  for  expiration :  April  30,  1922. 

Character:  Lease  for  three  .years  of  certain  United  States  land  on  Sand 
Island,  mouth  of  Columbia  River,  Oreg.  and  Wash. 

Price:  $5,000  per  annum. 

APPROPRIATIONS. 
IGNITED   STATES   FUNDS. 

Previous  i)rojects  (see  IL  Doc.  No.  1491,  63d  Cong.,  3d  sess., 
p.  432) *  $1.998, 180. 00 

Present  project: 

June  6,  1900 •$250,000.00 

June  13,  1902 '500.000.00 

Mar.  3,  1903 "1,000,000.00 

Mar.  3.  1905 400,000.00 

Apr.  23,  1906 400,000.00 

.Tune  30.  1906 300,000.00 

.Mar.  2,  1907 750.244.00 

May  27,  1908 1,450,000.00 

Mar.  3,  1909  (allotted  Apr.  20,  1909) 700,000.00 

Mar.  4.  1909 250,000.00 

June  25,  1910 !i 1, 200, 000. 00 

Feb.  27,  1911 950,000.00 

.Tuly  25,  1912 1,000,000.00 

Mar.  4,  1913 1,000,000.00 

Oct.  2,  1914  (allotted  Oct.  7, 1914) 1, 000, 000. 00 

Mar.  4,  1915  (allotted  Apr.  1, 1915) 1, 500, 000. 00 

July  27,  1916 1,200,000.00 

13,850,244.00 

Total  of  appropriations 15,843,424.00 


^  Docs  not  Include  $50,000  transferred  to  improvement  below  Tongue  Point  (river  and 
harbor  act  of  June  3,  1896). 
s  Appropriated  for  repairs  and  prosecution  of  Jetty  work  pending  adoption  of  deflnlta 
roJect.    Report  of  Board  of  Engineers  dated  JaxL  24,  1908,  was  adopted  by  the  river  and 
arbor  act  of  Mar.  8.  1905. 


hi 
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i:ONTRIBUTED  FUNDS. 

Contributed  by  port  of  Portland .$475,000.00 

Contributed  by  port  of  Astoria 25,000.00 

$500, 000.  00 


Total  of  United  States  and  contributed  funds 16,343,424.00 

Receipts  from  sales,  etc.,  $05,  518. 18. 


2.  COLUMBIA  AND  LOWER  WILLAMETTE  RIVERS.   BELOW    VAN- 
COUVER, WASH.,  AND  PORTLAND,  OREG.     (A2.) 

OPERATIONS  DURING'  THE  FISCAL  YEAR. 

Operations  during  the  fiscal  year  consisted  in  maintenance  dredg- 
ing under  the  existing  project  with  the  U.  S.  dredges  Mvltnoinah^ 
Wahkiakum^  and  Clatsop ;  in  the  construction  of  one  dike  at  Willow 
Bar,  two  at  Martin  Bar,  and  extending  the  Walker  Island  Dike  at 
Slaughters  Bar;  repairs  to  plant  at  United  States  moorings;  surveys 
and  dredging  operations  by  the  port  of  Portland. 

The  U.  S.  dredge  MvltTWviah  worked  at  Vancouver,  Morgans,  St. 
Helens,  Henrici,  Martin,  Kalama,  and  Dobelbower  Bars,  excavating 
2,502,500  cubic  yards  at  a  gross  unit  cost  of  $0.0479. 

The  U.  S.  dredge  Wahkiakum  worked  at  Kalama,  Dobelbower, 
Slaughters,  La  Dil  Walker  Island,  Fisher,  Eureka,  Pancake  Point, 
Puget  Island^  and  Skamokawa  Bars,  excavating  2,126,070  cubic  yards 
at  a  gross  umt  cost  of  $0.06147. 

The  U.  S.  dredge  Clatsop  worked  at  St.  Helens,  Pillar  Bock,  Har- 
rington Point,  Beacon  No.  2,  Tongue  Point,  Upper  Sands,  Flavel, 
and  Desdemona  Bars,  excavating  1,352,125  cubic  yards  at  a  gross 
unit  cost  of  $0,082. 

The  total  excavation  for  all  United  States  dredges  on  maintenance 
was  5,980,695  cubic  yards  at  a  cost  of  $361,654.51. 

Table  No.  1  herewith  gives  details  of  the  work  and  Tables  Nos.  2, 
3,  and  4  are  summaries  for  dredges  Multnomah^  Wahkiakum^  and 
Clatsop,  respectively. 

The  dike  at  Willow  Bar  is  1,340  feet  long  and  cost  $23,748.91.  The 
dikes  at  Martin  Bar  are  on  opposite  side^  of  the  river  and  are  about 
three  miles  apart.  The  dike  on  the  Oregon  side  of  the  Hver  is  1,050 
feet  long  and  cost  $18,594.78,  and  the  dike  on  the  Washington  side 
of  the  river  is  800  feet  long  and  cost  $23,973.85.  The  dike  at  Slaugh- 
ters consists  of  an  extension  to  the  Walker  Island  Dike  of  1,500  feet 
and  cost  $20,685.21.  All  dikes  are  of  two  rows  of  piling  close  to- 
gether, with  piling  staggered  in  the  rows.  The  shore  and  bottom 
is  protected  by  riprap  except  at  Slaughters  Bar  where  there  is  no 
shore  connection.  The  total  length  of  all  dikes  constructed  during 
the  year  is  4,650  feet,  and  total  cost  $87,002,75.  Materials  for  the 
work  were  purchased  under  sealed  proposals  and  work  done  with 
Government  plant  and  hired  labor.  In  connection  with  the  construc- 
tion of  dikes  a  derrick  scow  and  barge  were  purchased  from  appro- 
priation "  Willamette  River  at  Willamette  Falls,"  at  a  cost  of  $10,300. 

Work  done  at  United  States  moorings  consisted  in  making  repairs 
and  alterations  of  plant  in  the  district,  care  of  property  and  handling 
materials  and  supplies. 
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Surveys  were  made  in  the  Columbia  River  before  and  after  dredg- 
ing and  at  other  times  when  necessary. 

Channel  dredging  done  by  the  port  of  Portland  in  the  Willamette 
River,  the  cost  of  which  was  borne  bv  the  commission,  amounted  to 
629,000  cubic  yards,  nearly  all  of  which  was  placed  on  shore.  In 
addition  the  commission  excavated  3,551,975  cubic  yards  in  harbor 
improvements  and  at  water  terminals. 

A  total  of  $16,232.31,  less  $1,666.55  carried  in  error  as  reimbursable 
the  previous  j[ear,  was  expended  during  the  fiscal  year  account  of 
other  appropriations,  etc.,  of  which  $15,340.10  has  been  reimbursed 
and  the  balance,  $892.21,  is  carried  as  reimbursable. 

Table  No.  1.— Worfc  done  by  V.  S.  dredges  '*  MuUnonvih,''  **Wahkiakumr  and 
"  Clatsop  "  on  channel  work  during  the  fiseal  year  ending  June  SO,  1920. 


Location. 


Dredffe  Multnomah: 

Vancouver  Bar. . . 

MoKan  Bar 

St.  HelonsBar.... 

Henrld  Bar 

DobelbowerBar.. 

Martin  Bar 

KalaraaBar 

Dredffe  Wahkiakum: 

Slaughters  Bar 


Fisher  Bar 

Walker  Island  Bar. 

Dobelbower  Bar 

La  Du  Bar 


Pancake  Point  Bar . 
Skamokawa  Bar. 

Eureka  Bar 

Puffet  Island  Bar.... 

Kabma  Bar , 

Dredge  Clatsop: 

Ilarrington     Point 

Bar. 
FlavelBar 


St.  Helens  Bar 

Upper  Sands  Bar.. 
Beacon  2  Bar 


Desdemona  Bar 

Tongue  Point  Bar. . 
Pillar  Rock  Bar.... 


Total.. 


Period  at  work. 


July  23  to  31;  Aug.  21  to  25 

Aug.  6  to  20;  Nov.  11  to  30 

Aug.  26  to  Sept.  2;  Dec.  1  to  Jan.  7. 

Sept.  24  to  Nov.  4 

Sept.3to24 

Jan.  8  to  Feb.  4 

Feb.  4  to  Apr.  30 


*r  ♦--I  /  Least  depth  at 
Material  t     lo^  water, 
dredged, | 
maint«- 

°^*^«-     Before.    Aft«r. 


Aug.  11  to  ?2;  Nov«  2«  to  Jan.  28; 

Apr.  5ta7.  | 

Aug.  23  to  Sept.  2 

Sept.3to27 ! 

Sept.  27  to  Nov.  26 

Jan.  28  to  29;  Mar.  10  to  13;  Mar.  19 

to  31. 

Mar.ltolO 

Feb.  24  to  Mar.  1 

Feb.  1  to  10:  Mar.  16  to  10 

Feb.  10  to  24 

Apr.7to20 

July  1  to  14;  Deo.  8  to  16;  Jan.  11  to 
31;  Feb.  1  to  8;  June  14  to  24. 

Aug.  30  to  Sept.  23;  Apr.  1  to  3; 
Apr.  21  to  May  6. 

Nov.  18  to  29 

Dec.  l7toJan.  11 

Feb.  9  to  29;  May  27  to  31;  June  1  to 
13. 

Mar.lto31 

May  7to26 

Jtme  24  to  30 


Cu,  yd*. 
145,600 
330,700 
230,600 
429,800 
188,000 
210,900 
966.900 

462,930 

94,780 
227,610 
573,650 
131,600 

186,400 
88,700 
121,600 
140,300 
99,500 

342,036 

200,686 

60,336 
129,581 
286,871 

116,894 
147,464 
68,257 


5,980,696 


FeH. 
20 
30J 
31 
304 
31 
30 
30J 

30i 

30 
32 
31 
30 

32 

30 
31 
31 
304 

31 


30 
30 
31 

30 
32 


Miles 

Length 

below 

of  cut. 

Port- 

land. 

Feet. 

2,000 

17 

6,410 

14 

3,750 

27 

9,450 

23 

2,500 

44 

10,330 

32 

17,000 

39 

12,200 

49 

2,430 
3,500 
17,000 
5,670 

3,000 
2,400 
5,000 
4,140 
1,500 

3,500 

3,000  , 

1,000 
3,000 
4,000 

4,-iOO 
2.000 
1,000  , 


62 
53 
44 

50 

70 
78 
63 
76 
39 

89 

108 

27 
100 
93 

107 
9ft 
8i 


.1129,880 


Table  No.  2. — Cost  of  dredging  by  V.  S.  dredge  ^'Multnomah  **  during  the  fiseal 
year  ending  June  SO,  li)20. 

Material  dredged  on  project  work cubic  yiirds__     2,  i502, 500 

Wages,  subsistence,  supplies,  repairs,  renewals,  etc J?07, 933.  80 

Hog  fuel  consumed  in  boilers,  at  5()  cents  per  100  cul)ic  feet 10,  617.  72 

Fuel  oil  consumed  by  tender,  at  $1.85  and  $2.10  i)er  barrel 2, 863. 93 

Office  expenses,  superintendence,  surveys,  etc 8,493.16 

Total  expense 119, 9<XS.  61 


Digitized  by  VjOOQIC 


RIVERS  AND  HARBORS — SECOND  PORTLAND,  OREG.,  DISTRICT.      2939 

Field  cost  per  cubic  yard  dredged $0.  04452 

Total  cost  per  cubic  yard  dredged $0.  0479 

Cost  per  cubic  yard  for  hog  fuel $0.  00424 

Average  amount  dredged  per  day  working  (1.  e.,  209)— cubic  yards__  11, 973 


Excavation  by  dredge  Multnomah  since  placed  in  commission  Apr. 
10,  1914 : 

Total  to  June  30,  1919 cubic  yards__  10,r).S3.  745 

Total  for  fiscal  year  ending  June  30,  1920 do 2,  502,  5<K) 


Total  on  project  work do 13,086.245 

Dredgeii  for  private  partic*-' do 1.S6, 900 

Grand  total 13,  273, 145 


Table  No.  3. — Cost  of  dredgin{;  hy  V.  8.  dredge  "  Wahkiakum  "  during  the  fiscal 
year  ending  June  SO,  1920. 

Material  dredged  on  project  work cubic  yards—      2, 126.  070 


Wages,  subsistence,  supplies,  repairs,  renewals,  etc $109, 863.  55 

Hog  fuel  consumed  in  boilers,  at  50  cents  per  loio  cubic  feet 9, 244. 27 

Fuel  oil  consumed  by  tender,  at  $1.85  and  $2.10  per  barrel 3, 119.  35 

Office  expenses,  sui)erintendence,  surveys,  etc 8,  503. 31 


Total  expense 130,  685.  48 


Field  cost  per  cubic  yard  dredged -  $0.05747 

Total  cost  per  cubic  yard  dredgetl , _  $0. 06147 

Cost  iwr  cubic  yard  for  hog  fuel $0.00435 

Average  amount  dredged  per  day  working  (i.  e.,  186) .cubic  yards__  11, 430 


Excavation  by  dreilge  Wahkiakum  since  placed  in  commission  Apr. 
20,  1914: 

Total  to  June  30, 1919 cubic  yards—    10,  813, 2G3 

Total  for  year  ending  June  30,  1920 do 2, 126,070 


Total  on  project  work do 12, 939, 333 

Dredged  for  private  parties do 475,665 

Grand  total 13, 414, 998 


Table  No.  4.--Cost  of  dredging  by  V.  S.  dredge  "  Clatsop  "  during  fiscal  year 

ending  June  30,  1920. 

Material  dre<lged ^cubic  yards. _  1.352,125 

Wages,  subsistence,  supplies,  repairs,  etc $61,648.41 

Fuel  oil  consumed,  20,923.71  barrels,  at  $1.85  and  $2.10  per  barrel.-  40, 788. 18 

Office  expenses,  superintendence,  surveys,  etc 8,  523.  83 

Total  exi)enses 110,960.42 

Field  cost  per  cubic  yard  dredgetl $0.  07502 

Total  cost  per  cubic  yard  dredged $0. 08206 

Oil  consumed  per  cubic  yard  di-edged barrel.s__  0.01547 

Cubic  yards  dre<lged  per  barrel  of  oil cubic  yards.-  64.  6216 

Cubic  yards  dredged  i)er  day  working  (i.  e.,  195) do 6, 933.  974 

Excavation  bv  dredge  CUitHop  since  her  construction  In  1909: 

Total  to  June  30,  1919 cubic  yards,.  20,632,4611 

Total  for  fiscal  year  ending  .Tune  30,  1920 do 1.  352, 125 

Grand  total 21,084,594 
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CONTRACTS  IN  FORCE. 

LE.V8E8. 

liCssor:  George  W.  Sanborn,  Astoria,  Oreg. 

Date  of  lease :  June  10,  1918. 

Date  of  approval :  Renewal  of  lease.    Original  lease  authorised  June  20,  1912. 

Date  fixed  for  oonimencenient :  Augu.<t  J,  1918. 

I>ate  fixed  for  expiration :  July  31,  1921. 

('baracter:  Lease  of  portion  of  one  dock. 

Price :  $30  per  month. 

APPROPRIATIONS. 
('olumbia  and  Wilamctte  Rivers  below  Porilandj  Oreg, 

I'NITED   8TATE8   Fl'NDR. 

Ppovious  projects  (set*  H.  Doc.  No.  1491,  03d  Cong.,  3d  sess.,  p. 
430) $2,  720,  365.  00 

Existing  project : 

.luly  27*  1912 $180,000.00 

Aug.  24,  1912 200,000.00 

Mar.  4, 1913 160, 000. 00 

June  23,  1913 J 120,000.00 

Oct.  2,  1914  (allotted  Oct.  7.  1914) 200,000.00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 450,000.00 

July  27,  1916 _,    360,000.00 

Aug.  8,  1917  (allotted  Sept.  4,  1917) 310,000.00 

July  18,  1918 2.30,000.00 

Mar.  2,  1919  (allotted  Mar.  22,  1919) 595.000.00 

June  T).  1920  (allotted  June  15,  1920) 226, 000. 00 

3,051,000.00 

Total  of  T'nited  States  funds v— _     5,771,365.00 

CO^'TRIB^'TED   KVXDS. 

Contributed  by  i)ort  of  Portland 16,819.82 

Total  of  United  States  and  contributed  funds 5,788,184.82 

Mouth  of  WUamcite  to  Vancouver. 

irNITED   STATES   FUNDS. 

Previous  projec»ts  (see  H.  Doc.  No.  1491,  63d  CJong.,  3d  sess.,  p. 

432) $110,  000.  44 

Present  project : 

Mar.  3,  1905 $30,000.00 

Mar.  30,  1906 13,000.00 

Mar.  3,  1909  (allotted* Mar.  30,  1909) 5,000.00 

June  25,  1910 10,000.00 

Feb.  27,  1911 3, 000. 00 

61,-000. 00 

Total  of  appropriations 171.000.44 

Returned  to  surplus  fund  of  Treasury 1,869.05 

Withdra\\Ti  for  allotment  elsewhere 13, 000. 00 

14, 869.  05 

Net  total  of  appropriations 156,131.89 

CONTHIBUTEa)  FUNDS. 

Contributed  by  the  port  of  Vancouver 7,500.00 

Grand  total  of  receipts  from  all  sources .\  951, 816. 21 

Receipts  from  sales,  etc.,  $41,069.63. 


Digitized  by  VjOOQIC 


RIVEBS  AND  HABBORS — SECOND  PORTLAND,  OREG.,  DISTRICT.      2941 


avillamettb:  uivbr  above  Portland  and  at  Willamette 
falls,  yamhill,  and  clatskanib  riveus,  oreg. ;  lewis,  cow- 
litz,  and   grays   rivers,  and   skamokawa  creek,   wash. 

(GROUP  B.) 

3.  CLATSKANIE  RIVER,  OREG.     (Bl.) 

There  were  no  operations,  as  no  funds  were  available.  The  expend- 
itures, except  about  $400,  which  was  for  repairs  to  and  maintenance 
of  plant,  were  on  account  of  outstanding  liabilities  from  the  previous 
jear. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATION8. 

Previous  projects  (See  H,  Doc.  No.  1491, 63d  Gong.,8d  sess.,p.428)-  $13,000.00 

Existing  project : 

June  26,  1910— $5,200.00 

July  25,  1912 . 1,000.00 

Mar.  4, 1915  (allotted  Apr.  1,  1915) 1,000.00 

July  27,  1916 1,000.00 

Aug.  8,  1917  (allotted  Sept.  4,  1917) 1,000.00 

July  18,  1918  (allotted  Aug.  8,  1918) 1,000. 00 

Mar.  2, 1919  (allotted  Mar.  22.  1919) 2. 000. 00 

12,200.00 

Total 1 25,  200.  00 

Reverted  to  surplus  fund  (act  of  Mar.  4,  1909) 324.53 

Net  total . 24, 875.  47 

Receipts  from  sales,  etc.,  $1,586.83. 


4.  WILLAMETTE    RIVER    ABOVE    PORTLAND    AND    YAMHILL    RIVER, 

OREG.     (B2.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Operations  consisted  in  dredging  and  snag^ng  in  the  Willamette 
and  Yamhill  Rivers  and  installing  a  new  w)iler  in  the  hull  of  the 
snaff  boat  Mathloma. 

The  amount  of  material  dredged  from  the  bars  where  work  was 
carried  on  by  the  dipper  dredge  Champoeg  and  the  combined  dredge 
and  snag  boat  Mathloma  was  as  follows  f 


Name  of  bar. 


riSS^"^!  Material 


I 

Willamette  River: 

Mcldmms 

Magoons 

Ciackamas ■ 

^>regon  City ; 

Ash  Island 

RauKhman 

Weston ; 

Lamberts 

Mat  honey , 

Simons 

McTall 

l^inooln 

East  Salem 

Eola I 

'iray  Eai^le I 

Buads  Chute ' 

Independence i 

Murphy ' 

Judson 


Miln.       Cu.  yds. 


11,4.53 

21,081 

2.290 

165 

880 

4,600 

23,611 

1,921 

5,474 

703 

745 

4,563 

1,604 

427 

1,267 

1,352 

904 

162 

617 


10 

11 

12 

14  , 

37 

44 

46 

52 

58 

62 

63 

66 

71 

75 

77 

79 

83 


Name  of  bar. 


Willamette  River— Cont'd. 

Whiteman 

Long  Crossing 

Wells 

Santiam 

Salisbury 

Tice 

Conser 

Deadman 

Pinctree 

Albany 


Distance 

above 
Portland. 


Miles. 

90 
91 
92 
96 
96 
99 
103 
103) 
104 
106 


Material 
removed. 


Cv.  yds. 

1,172 
1,106 
1,944 

690 
2,191 
1,661 
2,390 

290 
1,860 
1,573 


Total. 


98,686 


Yamhill  River: 

Snells 

Yamhill  Lock. 


491 


975 
62 


Total. 


1,037 
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Of  the  above,  the  dredfje  Mathloma  removed  64,899  cubic  yards 
at  a  field  unit  cost  of  $0.15  and  the  dredore  (liampoeq  34,824  cubic 
yards  at  a  field  unit  cost  of  $().35.  Total  field  cost,  $22,197.22.  The 
Mathloma  also  removed  2,239  snags  and  overhanging  trees  from  the 
Willamette  and  Yamhill  Rivers  at  a  field  unit  cost  of  $2.83.  Total 
field  cost,  $6,331.40. 

A  new  boiler,  purchased  last  year  at  a  cost  of  $7,320,  was  installed 
in  the  hull  of  the  snag  boat  ^lathloma.  The  cost  of  removing  the 
old  boiler  and  installing  the  new  boiler  was  $2,515.97. 

During  the  fiscal  year  83,387  cubic  yards  of  ijravel  were  removed 
by  private  parties  for  commercial  puqwses  from  the  Willamette 
River  in  the  vicinity  of  Ross  Island,  2  miles  above  Portland. 

A  total  of  $2,425.36  was  expended  account  of  other  appropria- 
tions, etc.,  all  of  which  has  been  reimbursed. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  ('oiig.,  3d  sess.,  p.  578).  $248, 500.  OO 

Existing  project : 

Junes.  1890 $40,000.00 

June  4,  1897 160.000.00 

June  6,  1900  (allotted  from  emergency  act) 5,(X)0. 00 

June  13.  1902 6S,0(X).00 

Apr.  28,  1904  (allotted  June  3,  1904) 12,000.00 

Mar.  3,  1905 riO.OOO.OO 

Mar.  2,  1907 60,000.00 

Mar.  3,  1909    (allottetl  Mar.  30,   1909,  and   Mar. 

9,    1910) 25,000.00 

July  25,  1910 60,0(X).00 

Feb.  27,  1911 20,000.00 

July  25,  1912 32,000.00 

Mar.  4,  1913 52,000.00 

Mar.  4,  1913   (allotted  Jan.  19,  1914) 2,000.00 

Oct  2,  1914  (allotted  Oct.'7,  1914) 25,500.00 

Mar.  4.  1915  (allotted  Apr.  1,  1915) 25,000.00 

July  27,  1916 47.000.00 

Aug.  8,  1917  (allotted  Sept.  4,  1917) 36,300.00 

Mar.  2,  1919  (allotted  Mar.  22,  1919) 54,000.00 

June  5,  1920  (allotted  June  15,  1920) 21,000.00 

7ai,800.0O 

Total 1, 043.  300. 00- 

Receipts  from  sales,  etc.,  $5,502.98. 


5.  WILLAMETTE  RIVER  AT  WILLAMETTE  FALLS,  OREG.      (B3.) 
OPERATIONS   DURING  THE  FISCAL  YEAR. 

Subaqueous  rock  excavation  in  the  lock  canal  was  continued  and 
783  cubic  yards  of  solid  rock  were  removed.    The  plant  used  con- 
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sistecl  of  the  clipper  dredge  Champoeg^  the  bucket  dredge  Mathloma^ 
and  scoAv  Xo.  P,  upon  which  four  IngersoU  drills  and  a  steam-driven 
air  compressor  were  temporarily  installed. 

The  dredge  Champoeg  excavated  713  cubic  yards  and  the  Math- 
Imna  20  cubic  yards  of  solid  rock.  The  drill  scow  drilled  2,002  linear 
feet  in  hard  rock  at  a  cost  of  $2,496.98,  or  about  $1.25  per  linear 
foot.  The  total  field  cost  of  this  work  was  $4,540.50,  or  about  $6.19 
per  cubic  vard  of  solid  rock.  Remodeling  of  the  locks  was  con- 
tinued, and  old  fenders  and  other  timber  work  were  renewed.  The 
total  field  cost  of  this  work  was  $632.45. 

A  total  of  $1,416.55  was  expended  account  of  other  appropria- 
tions, etc.,  all  of  which  has  been  reimbursed. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 


BY  FEDIERAL  GOVERNMENT. 


June  25,  1910 $300,000 

Aug.  8,  1917 80.000 

$380,000 

BT   STATE  OF  OREGON. 

Feb.  23,  1909 300>00Q 

Total ^^»  ^^^ 

Receipts  from  sales,  etc.,  $10,499.42. 


6.  LEWIS  RIVER,  WASH.     (B4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

During  August,  September,  and  October  dredging  operations  were 
carried  on  by  the  bucket  dredge  Monticello  on  the  east  fork  between 
its  mouth  and  La  Center  (3  miles).  A  total  of  39  snags  and  40,407 
cubic  yards  of  material  were  removed  at  a  field  unit  cost  of  $0.13 ; 
total  field  cost,  $5,313.10.  .  .   .       ,., 

During  December  and  January  three  pile  training  dikes  were  con- 
structed on  the  north  fork  about  2^  miles  below  Woodland,  one  at 
Harris  Bar  100  feet  in  length  and  two  at  Griffiths  Bar,  the  upper  one 
60  feet  and  the  lower  90  feet  in  length,  at  a  field  cost  of  $12.65  per 
linear  foot  of  dike;  total  field  cost  $3,166.30. 

A  total  of  $836.74  was  expended  account  of  other  appropriations, 
all  of  which  has  been  reimbursed. 

C50NTRACT8  IN  FORCE. 

None. 
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APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Ck)ng.,  3d  sess.,  p.  476)—  130,350 

Existing  project : 
Receipts  from  sales,  etc.,  $1,598.82. 

Mar.  4,  1913  (allotted  Apr.  11,  1913) $10,000 

Oct.  2,  1914  (allotted  Oct.  7,  1914) 2,000 

Mar.  4, 1915  (allotted  Apr.  1, 1915) 10, 000 

July  27, 1916  (allotted  Aug.  16, 1916) 11, 500 

Aug.  8,  1917 13,500 

Aug.  8, 1917  (allotted  Sept.  4,  1917) 4,500 

July  18,  1918 18,500 

July  18, 1918  (allotted  Aug.  8, 1918) 4, 500 

Mar.  2. 1919  (alloted  Mar.  22,  1919) 7.500 

June  5,  1920  (allotted  June  15,  1920) 6,000 

83,500 

Total 113, 850 


7.  COWLITZ  RIVER,  WASH.     (B5.) 
OPERATIONS  DX7RING  THE  FISCAL  TEAR. 

Dred^n^  operations  were  carried  on  with  the  U.  S.  dredge  MorUi- 
ceUo^  whien  in  addition  to  removing  some  snags,  dredged  3,173  cubic 
yards  of  material  from  a  bar  1,200  feet  in  length  at  the  mouth  of 
the  river,  at  a  unit  field  cost  of  20  cents,  and  15,304  cubic  yards  of 
material  in  Monticello  Bend  4  miles  above  the  mouth  at  a  unit  field 
cost  of  14  cents  per  cubic  yard.  The  cost  of  removing  the  snags  is 
included  in  the  above.  A  pile  wing  dam  200  feet  lon^  was  buUt  at 
Hills  Bar  approximately  5  miles  above  the  mouth  of  uie  river,  at  a 
unit  field  cost  of  $10.14  per  linear  foot  of  dike.  The  total  field  cost 
of  the  above  work  was  $2,027.99. 

A  total  of  $203.04  was  expended  account  of  other  appropriations, 
all  of  which  has  been  reimbursed. 

OONTRAOTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Ck)ng.,  3d  sess.,  p.  437)—  $52,650 

Existing  project: 

June  25.  1910  (aUotted  Aug.  4,  1910) $31,600 

July  25, 1912  (allotted  Sept  3,  1912) 3,000 

Mar.  4, 1913  (allotted  Apr.  11, 1913) 13, 600 

Oct.  2.  1914  (allotted  Oct.  7, 1914) 4,000 

Mar.  4.  1915  (allotted  Apr.  1,  1915) 4,500 

July  27. 1916  (allotted  Aug.  16. 1916) 6. 000 

Mar.  4,  1915  (allotted  Aug.  8,  1917) 5,000 

Aug.  8,  1917  (allotted  Sept.  4,  1917) 6,000 

July  18,  1918  (allotted  Aug.  8,  1918).. 6,000 

Mar.  2,  1919  (allotted  Mar,  22,  1919) 6,600 

June  5,  1920  (allotted  June  15.  1920) 5,000 

91,200 

Total 143.S.50 

Receipts  from  sales,  etc.,  $2,186.83. 
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8.  SKAMOKAWA  CREEK,  WASH.     (B6.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  dredge  Monticello  removed  11,864  cubic  yards  of  ma- 
terial from  a  channel  1,600  feet  in  length  between  Brooks  Slough  and 
Steamboat  Slough  at  a  field  unit  cost  of  $0.13;  total  field  cost, 
$1,624.97. 

CONTRACTS   IN   FORCE. 

None. 


APPROPRIATIONS. 

Mar.  2,  1919 $1,800 

Mar.  2,  1919  (allotted  May  15.  1919) 600 

Total : 2, 400 


9.  GRAYS  UIVEU,  WASH.     (B7.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  U.  S.  dredge  MatJdoma  removed  nine  snags  and  2^55  cubic 
vards  of  material  from  shoal  places  along  the  channel  of  the  river 
between  its  mouth  and  the  town  of  Grays  River,  8  miles,  at  a  field 
unit  cost  of  $0.28 ;  total  field  cost,  $640.04. 

CONTRACTS   IN  FORCE. 

None. 


APPROPRIATIONS. 

Existing  project : 

Mar.  2,  1907 1 $2,500 

June  26,  1910 500 

Feb.  27,  1911 500 

Mar.  4,  1913 500 

July  27,  1916 500 

Aug.  8,  1917  (allotted  Sept.  4,  1917) 500 

July  18, 1918  (allotted  Aug.  8.  1918) 500 

Total /- 5,  500 


10.  OPERATING  AND  CARE  OF  CANAL  AND  LOCKS  AT  WILLAMETTE 

FALLS.  OREG. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  locks  have  been  operated,  the  canal  and  locks  kept  in  repair, 
the  grounds  policed,  and  the  Government  plant  and  property  cared 
for. 

The  locks  were  operated  2,196  times,  were  closed  one  day  on  ac- 
count of  construction  work,  improvement  of  Willamette  Kiver  at 
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Willamette  Falls,  and  four  days  on  account  of  high  water.    The 
locks  were  available  for  traffic  during  the  remainder  of  the  year. 

Summary  of  expenditures  made  in  operating  and  caring  for  canal  and  locks  in 
Willamette  River,  Oreg.,  during  the  fiscal  year  ending  June  30,  1920, 

CSubmitted  in  oompliance  with  rivef  and  harbor  act  of  July  5.  1884,  and  as  amended  by 
see.  6  of  the  river  and  harbor  act  of  Mar.  3,  1909.] 

Salaries  and  wages  for  regular  force $5,322.12 

Miscellaneous  supplies  and  services 442.21 

Renewing  about  300  linear  feet  of  rock-flUed  timber  cribbing 1—  2.085. 00 

Miscellaneous. repairs  to  loclts.  buildings,  etc 6,108.37 

Ck)nting€ncies 1, 062. 64 

Total 15. 010. 34 

A  total  of  $56.25  was  expended  during  the  year  in  replacing  a 
broken  fender,  all  of  which  has  been  reimbursed. 

CONTRACTS   IN  FORCE. 

None. 


EXPENDrrURES. 

Fiscal  year  1915 $344, 22 

Fiscal  year  1916 4,750.08 

Fiscal  year  1917 5,149.01 

Fiscal  year  1918 6;  083. 82 

Fiscal  year  1919 8,111.25 

Fiscal  year  1920 15,010.34 

Total ^ 39, 448. 72 


11.  OPERATING  AND  CARE  OF  LOCK  AND  DAM  IN  YAMHILL  RIVER, 

OREG. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

During  the  year  the  lock  has  been  operated,  the  lock  and  dam 
kept  in  repair,  the  grounds  policed,  and  the  Government  plant  and 
property  cared  for. 

The  lock  was  operated  19  times,  was  closed  to  traffic  on  account 
of  high  water  25  days  and  on  account  of  lock-gate  construction  29 
days,  and  was  available  for  traffic  during  the  remainder  of  the  year. 

Construction  of  new  gates  for  the  locks  was  completed  at  a  cost 
of  $3,590.71.    The  total  cost  of  this  work  was  $7,220.05. 

Summary  of  expenditures  made  in  operating  and  caring  for  lock  and  dam  in 
YamhUl  River,  Oreg.,  during  the  fiscal  year  ending  June  30,  1920. 

[Submitted  In  compliance  with  riyer  and  harbor  act  of  July  5,  1884.  and  as  amended  by 
Bee.  6  of  the  river  and  harbor  act  of  Mar.  3,  1909.] 

Salaries  and  wages  for  regular  foroe___ _ $1,080.00 

Miscellaneous  supplies  and  services 102.  Od 

Completing  construction  and  Installation  of  new  gates 3, 590.  71 

Miscellaneous  repairs  to  locks,  buildings,  etc 164.  50 

Contingencies 626.07 

Total 5,  563. 34 


Digitized  by  VjOOQIC 


RIVERS  AND  HARBORS — ^SECOND  PORTLAND,  ORBG.,  DISTRICT.      2947 
CONTRACTS   IN   FORCE. 

None. 


EXPENDITURES. 


Fiscal  year — 

1901 |2. 8ia  40 

1902 22, 479. 27 

1903 4,067.88 

1904 1,256.21 

1905 922. 13 

1906 1, 801. 68 

1907 1, 666. 14 

1908 1. 687. 10 

1909 1, 188. 66 

1910 1. 025. 89 

1911 999.  20 

9030— ENO 1920— PT  2 56 


Fiscal  year — 

1912 $895. 63 

1913 1, 800. 88 

1914 867.  79 

1915 966. 29 

1916 1, 177. 72 

1917 1, 266. 16 

1918 1.280.47 

1919 4,  227. 91 

1920 5, 663. 84 

Total 56, 942.  55 
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IMPROVEMENT  OF  HIVEKS  AND  HAKBORS  IN  THE  SEATTLE.  WASH., 

DISTRICT. 


REPORT  OF  LIEUT.  COL,  J.  A.  WOODRUFF,  CORPS  OF  EyOfNEERS, 


IMPBOVEMENTS. 


[The  letters  and  figures  In  parentheses  after  the  titles  Indicate  the  group  and  the  numeri* 
cal  order  in  the  group  to  which  the  respective  Improvements  belong  for  pur];>08efl  of 
appropriation.] 


Page. 

1.  WiUapa   River    and   Harbor, 

Wash.   (Al) 2949 

2.  Grays    Harbor   and    bar   en- 

trance, Wash.   (A2) 2950 

3.  Grays  Harbor,  inner  portion, 

between  Aberdeen  and  the 
entrance  to  said  harbor,  and 
Chehalis  River,  Wash.  (AS)  -    2951 

4.  Hoquiam     River,     Wash. 

( A4 ) 2951 

5.  Puget  Sound  and  its  tributary 

waters,  Wash.  (Bl) 2952 

6.  Waterway   connecting   Port 

Townsend  Bay  and  Oak 
Bay,  Wash.    (B2) 2953 

7.  Port  Gamble  Harbor,  Wash. 

(B3) ^ 2953 

8.  Olympia      Harbor,      Wash. 

4B4) 2954 

9.  Tacoma     Harbor,     Wash. 

(B5) 2954 


Page. 

10.  Seattle  Harbor,  Wash.  (B6)_    2955 

11.  Lake      Washington      Ship 

Canal,  Wash.  (B7) 2955 

12.  Snohomish      River,      Wash. 

(B8) 2956 

la  Skagit  River,  Wash.   (B9).-    2957 

14.  Swinomiah     Slough,     Wash. 

(BIO) 2957 

15.  Anacortes     Harbor,     Wash. 

(BID----, 2958 

16.  Bellingham    Harbor,    Wash. 

(B12) 2958 

17.  Ck)lumbia  River  between  We- 

natchee  and  Kettle  Falls, 
Wash.  (B13) 2959 

18.  Operating  and  care  of  Lake 

Washington     Ship    Canal, 
Wash 2969 

19.  Apoon     Mouth     of     Yukon 

River,  Alaska  (CI) 2961 

20.  Nome  Harbor,  Alaska  (C2)-    2961 


FOB   DESCRIPTION    OF    IMPBOVEMENTS    IN    THIS    ^^STBICT,    SEE    PAGES    188H    TO    193a. 


WILLAPA  RIVPIR  AND  HARBOR,  CHEHALIS   AND   HOQUIAM  RIVERS, 

WASH.     (GROUP  A.) 

1.  WH.LAPA  RIVER  AND  HARBOR,  WASH.   (Al.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Bid  for  dredging  opened  December  19, 1919,  was  rejected  as  exces- 
sive and  irregular.  Arrangements  were  made  to  commence  work 
with  the  United  States  dredge  Oregon  when  available  during  the 
fiscal  year  1921.  The  sum  of  $459.39  was  expended  for  inspections 
and  office  expenses  and  charged  to  maintenance  under  the  previous 
project. 

CONTRACTS  IN  FORCE. 


None. 


2949 
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APPROPRIATIONS. 

Previous  project  (see  H.  Doc.  No.  1491,  63d  Gong.,  3d  sess.,  p.  579).  $289,482.00 
Present  project :  July  27,  1916 100, 000. 00 


Total  of  appropriations 859,482.00 

Received  from  sales.  $89.10. 


2.  GRAYS  HARBOR  AND  BAR  ENTRANCE,  WASH.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  U.  S.  dredge  Colonel  P,  S.  Michie  was  operated  on  the  bar  chan- 
nel for  brief  periods  when  weather  conditions  permitted  during  Sep- 
tember, November,  and  December,  1919,  and  removed  55,234  cubic 
irards,  increasing  the  controlling  depth  from  19  to  21  feet  at  mean 
ower  low  water.  The  total  cost  of  this  work  was  $29,863.57 ;  unit  cost 
54  cents  per  cubic  yard.  The  sum  of  $7,357.65  was  expended  for 
survey,  care  of  plant,  and  repair  of  tug  Wilson.  The  total  expendi- 
ture was  $37,221.22,  all  of  which  was  for  maintenance. 

OONTRACTS  IK  FORCE. 

None. 


APPROPRIATIONS. 

UNITED    STATES    FUNDS. 

June  3,  1896 $20,000.00 

Juue  4,  1897 350,000.00 

Mar.  3,  1899—   285,000.00 

June  6,  1900--_   50.000.00 

Mar.  3,  1901_-_     138.225.00 

June  28.  1902 156,775.00 

Mar.  3.  1905 30,0W.O0 

Mar.  2,  1907 200,000.00 

May  27,  1908 300,000.00 

Mar.  3.  1909  (allotment) 100,000.00 

June  25.  1910 m 75,000.00 

Feb.  27,  1911 300,000.00 

Aug.  24,  1912 655,000.00 

Oct.  2,  1914 110,000.00 

Mar.  4,  1915 460,000.00 

Aug.  8,  1917 92,500.00 


Total   appropriations ' 3, 322, 500. 00 

CONTRIBUTED  FUNDS. 

Dec.  7,  1915 $16,000.00 

Nov.  2,  1916 10,000.00 

25,000.00 

Sept.  5, 1916,  returned $933. 05 

Sept.  17,  1917,  returned 1,177.50 

2, 110. 65 


Net  total  of  contributed  funds 22,889.45 


Grand    total 3,345,389.45 

Receipts  from  sales,  etc.,  $14,607.16. 
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3.  GRAYS  HARBOR  (INNER  PORTION)  BETWEEN  ABERDEEN  AND  THE 
ENTRANCE  TO  SAID  HARBOR  AND  GHEHALIS  RIVER,  WASH.    (A3.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

A  portion  of  the  channel  at  Grays  Harbor  City,  3,500  feet  long, 
was  redredged  in  October,  1919,  increasing  the  controlling  depth 
from  14  feet  to  20  feet  at  mean  lower  low  water.  The  total  cost  of 
this  work  was  $27,038.15,  of  which  $25,000  was  contributed  by  local 
interests.  The  sum  of  $3,866.78  was  expended  from  Federal  funds 
for  dredging,  inspections,  etc.,  and  charged  to  maintenance. 

CONTRACTS  IN  FORCE. 
DREDGING    (EMEBGENCY). 

Contractor :  Puget  Sound  Bridge  &  Dredging  Co. 

DjjLte  of  contract :  September  19,  1919. 

Date  of  commencement :  October  6,  1919. 

Date  of  completion :  October  27,  1919. 

Amount  of  contract  (actual)  :  115,142  cubic  yards  (including  43,814  cubic 
yards  overdepth). 

Unit  price :  29  cents  per  cubic  yard,  place  measurement ;  half  price  for  over- 
depth. 

Complete<l  to  June  30,  1920 :  100  i^er  cent. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  sess.,  p.  459)—  $174,000 

Present  project : 

Mar.  2,  1907 $177, 000 

Mar.  3,  1909  (allotment  Apr.  23,  1909) 25,000 

Mar.  3,  1909  (allotment  Nov.  20.  1912) 20,000 

June  25,   1910 32.500 

Feb.  27,  1911  (Ghehalls  River) 10,000 

Mar.  4,  1913 30,000 

Oct.  2,  1914 15, 000 

July  27,  1916 30,000 

339,500 

Total  of  appropriations 513,500 

CONTRIBUTED  FUNDS. 

Aug.  22,  1919 25,000 

Grand    total 538, 500 

Received  from  sales,  $2,331.05. 


4.  HOQUIAM  RIVER,  WASH.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations  during  the  year.  The  sum  of  $200  was 
expended  for  inspections  and  office  expenses  and  charged  to  mainte- 
nance. 

CONTRACTS  IN  FORCE. 

'  None. 
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APPROPRIATION. 
July  25,  1912 $12,000 


FUGET  SOUND  AND  ITS  TRIBUTARY  WATERS,  OLYMPIA,  SEATTLE, 
ANACORTES.  PORT  GAMBLE,  TACOMA,  AND  BELLINGHAM  HAR- 
BORS, LAKE  WASHINGTON  SHIP  CANAL,  SNOHOMISH,  AND  SKAGIT 
RIVERS,  SWINOMISH  SLOUGH,  WATERWAY  CONNECTING  PORT 
TOWNSEND  BAY  AND  OAK  BAY,  COLUMBIA  RIVER,  BETWEEN 
WENATCHEE  AND  KETTLE  FALLS,  WASH.      (GROUP  B.) 

5.  PUGET  SOUND  AND  ITS  TRIBUTARY  WATERS,  WASH.      (Bl.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  sna^  boat  Sinnomi^f*  was  operated  during  the  year  in  Skiiigit, 
Snohomish,  Stilagiiamish,  and  Duwamish  Rivers,  Lake  Washington 
Canal,  Swinomish  Slough,  and  Steamboat  Slough.  The  work  con- 
sisted of  removing  snags  and  obstructive  piling,  cutting  overhanging 
trees,  dredging,  inspection  trips,  etc.  During  the  year  2,270  snags, 
aggregating  50,168  linear  feet;  29  overhanging  trees,  aggregating 
3,^0  feet;  and  113  obstructive  piles,  aggregating  4,215  linear  feet, 
were  removed;  36  buoys  were  shifted  or  set;  and  14,161  cubic  yards 
of  material  dredged. 

Unit  coats,  fiscal  year  1920, 


Details  of  work. 


Unit. 


Qoan- 
tlty. 


Total  008t. 


Unit 
cost. 


Snagging 

Removing  trees , 

Remaing  piles 

Dredging  (clamshell) 
Setting  buoys , 


Snag 

Tree 

Pile 

Cubic  yard 
Buoy 


2,270 

29 

113 

14,161 


$15,436.00 

101.50 

237.30 

1,982.54 

514.80 


18,272.14 


16.80 

3.50 

3.10 

.18 

14.30 


The  sum  of  $18,071.20  was  expended  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  63d  Cong.,  3d  .sess.,  p.  532) $69,  .500 

Present  project : 

July  13,  1892 $15,000 

Aug.  18,  1894 14, 000 

June  3,  1896 75,000 

Mar.  3,  1899 20,000 

June  13,  1902 35,000 

Apr.  28,  1904  (allotment) 12,000 

Mar.  3,  1905 20.000 


Digitized  by  VjOOQIC 


RIVERS  AND  HARBORS — SEATTLE,  WASH.,  DISTRICT.  2958 

Present  project— Ck>ntiniied. 

Mar.  3,  1905  (aUotment) $4,500 

Mar.  3,  1905  (allotment) 4,500 

Mar.  2,  1907 75,000 

Mar.  3.  1909  (aUotment) 25,000 

June  25,  1910 100,000 

Feb.  27,  1911 20,000 

July  25,  1912 25. 000 

Mar.  4,  1913 25,000 

Aug.  8,  1917 25,000 

July  18,  1918 10, 000 

Mar.  2,  1919 27, 000 

June  5,  1920  (allotment  June  15,  1920) 20,000 

$547,500 


Total  of  appropriations 617,000 

Received  from  sales,  $5,047.58. 


e.  WATERWAY  CONNECTING  PORT  TOWNSEND  BAY  AND  OAK  BAY, 

WASH.     (B2.) 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

A  portion  of  the  channel  was  redredged  by  hired  plant  in  April 
and  May,  1920.  A  total  of  Sl^60  cubic  yards  was  removed,  increasing 
the  controlling  depth  from  about  9  to  15  feet  at  mean  lower  low 
water.  The  imit  cost  of  this  work  was  about  62  cents  per  cubic  yard. 
The  sum  of  $19,266.65  was  expended  for  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Mar.  4,  1913 $62,500 

Mar.  4,  1915  (allotment  Apr.  2,  1915) 15,000 

Aug.  8,  1917  (allotment  Oct  6,  1917) 5,000 

Mar.  4,  1915  (allotment  May  1,  1918) »— 2,400 

Mar.  2,  1919  (aUotment  June  30,  1919) 12.000 

Mar.  4,  1915  (allotment  Apr.  22,  1920) 6,000 

Total 102,900 

Received  from  sales,  $1.50. 


7.  PORT  GAMBLE  HARBOR,  WASH.     (B3.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations  during  the  year,  and  no  money  was 
expended. 

CONTRACTS  IN  FORCE. 

None. 
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APPBOPRIATTON. 

Mar.  2,  1919 $12, 000 


a  OLYMPIA  HARBOR.  WASH.     (B4.) 
0PERATI0K8  DURING  THE  FISCAL  YEAR. 

There  were  no  operations.    The  sum  of  $247.40  was  expended  for 
inspections,  office  expense,  etc.,  and  charged  to  maintenance. 

CONTRACTS  IN  FORCE. 

None, 


APPROPRIATIONS. 


July  13.  1892 —  $35,000.00 

Aug.  18,  1894 40.000.00 

June  3,  1896 32,000.00 

Mar.  3,  1899 15,000.00 

June  13,  1902 25,000.00 

Receipts  from  sales,  $0.30. 


June  25,  1910 $15.  OOa  00 

Feb.  27,  1911 43,000.00 


Total  of  appropriations-  205, 000. 00 


9.  TACOMA  HARBOR,  WASH.     (B5.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations.    The  sum  of  $1,776.60  was  expended  for 
inspections  and  harbor-line  survey  and  charged  to  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 
UNITED  STATES  FUITDS. 

City  waterway: 

June  13,  1902 $75,000.00 

Mar.  3,  1903 100.000.00 

$175, 000. 00 

Puyallup  waterway : 

Mar.  3,  1905 40,000.00 

June  30,  1906 160. 000. 00 

Mar.  4,  1909 40,000.00 

240,000.00 

Total  of  appropriations 415, 000. 00 

Transferred  to  other  works 75. 000. 00 

Net  total 340, 000. 00 
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C0NTBIBX7TED   FUNDS. 

By  city  of  Tacoma $5,000.00 


Grand  total 345, 000. 00 

Received  from  sales,  $3.90. 


10.  SEATTLE   HARBOR,    WASH.     (B6,) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Soundings  were  taken  in  the  East  and  West  Waterways,  which 
lowed  the  project  depth  still  availabl 
expended  and  cnarged  to  maintenance. 

CONTRACTS  IN  FORCE. 

None. 


showed  the  project  depth  still  available.    The  sum  of  $85.33  was 
cna 


APPROPRIATIONS. 
EAST  AND  WEST  WATERWAYS. 

Mar.  2,  1919 $40,000 

DUWAMISH   WATERWAY. 

Mar.  2,  1919 40, 000 

Total 80,000 

/-  

11.  LAKE    WASHINGTON    SHIP    CANAI.,    WASH.     (B7.) 
OPERATIONS  DURING  THE  FISCAL  TEAR. 

Surveys. — By  hired  labor  and  Government  plant  surveys  were 
made  in  connection  with  the  removal  of  bridges  at  Sixth  Avenue  * 
N.  E.  and  the  completion  of  the  channel  at  this  point.  Soundings 
were  taken  before  and  after  dredging  at  the  site  of  the  two  bridges. 
The  removal  of  the  bridges  and  dredging  of  the  channel  were  satis- 
factorily completed  by  the  city  of  Seattle. 

Revetment  of  hanks. — Frequent  inspections  were  made  of  the  canal 
banks  between  the  head  of  Salmon  JBay  and  Fremont,  and  where 
danger  of  erosion  extending  beyond  the  right  of  way  developed  the 
bank  was  protected.  Brush  and  roct  were  placed  at  the  ends  of  the 
concrete  walls  at  the  portage  to  protect  the  banks  from  erosion. 

Emergency  dam. — Plans  of  emergency  dams  are  being  prepared 
for  the  large  lock  and  small  lock.  The  preparation  of  plans  and 
specifications  is  90  per  cent  completed. 

General  and  miscellaneous. — Plans  showing  details  of  the  locks  and 
dam  as  actually  constructed  are  being  made.  Two  barges  were  re- 
paired and  painted.  Soundings  were  taken  along  the  center  line  of  the 
canal  between  Puget  Sound  and  Lake  Washington  to  determine 
whether  any  shoaling  is  taking  place. 


Digitized  by  VjOOQIC 


2956        REPORT  OF  CHIEF  OF  ENGINEERS,   U.   S.   ARMY,  1930, 

Expenditures  from  Federal  funds  during  the  year  were  $4,618.41 
for  new  work  and  $2,572.41  for  maintenance,  a  total  of  $7,190.82.  No 
expenditures  from  contributed  funds  were  made  by  this  office. 

CONTRACTS  IN  FORCE. 

None. 


AFPROPRIATIONS. 

Previous  projects  (see  H.  Doe.  No.  1491,  63d  Cong.,  3d  seas.,  p.  532) >.     $485,000 

Present  projects: 

June  25, 1910 $155. 000 

Feb.  27, 1911 150, 000 

Aug.  24,  1912 500, 000 

Mar.  4.  1913 ^ 5,000 

June  23.  1913 1,100,000 

Mar.  4,  1913  (allotment  of  Mar.  30,  1914) 10,000 

Aug.  1,  1914 375,000 

Mar.  3,  1915 17,500 

July  27,  1916 348, 000 

Aug.  8,  1917 200, 000 

2, 860, 500 

Total  of  appropriations 3,345,500 

Received  from  sales,  $22,682.42. 

12.  SNOHOMISH  RIVER,  WASH.     (B8.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

There  were  no  operations.  The  sum  of  $244.78  was  expended  for 
inspections  and  charged  to  maintenance. 

Shoaling  has  continued  in  the  upper  end  of  the  harbor  basin  and 
river  channel.  The  controlling  depths  are  but  little,  if  any,  greater 
than  before  dredging. 

CONTRACTS    IN    FORCE. 

None. 


APPROPRIATIONS. 
EVERETT   HARBOll. 

Aug.  18,  1894 $10,000.00 

June  3,  1896 20, 000.  00 

Mar.  3,  1899 50,000.00 

June  6,  1900 135,000.00 

Mar.  3,  1901 90,000.00 

June  28,  1902 117,000.00 

Total  of  appropriations $422,000.00 

Withdrawn 4, 422.  23 

Net  total 417, 577. 77 
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SNOHOMISH  BIVEB. 

June  25,  1910 z $25,000.00 

Feb.  27.  1911 75,000.00 

Aug.  24,  1912 75, 000. 00 

June  23,  1913 105,000.00 

Total  of  appropriations . $280,000.00 

Total  Everett  Harbor  and  Snohomish  River 097, 577. 77 

Received  from  sales,  $23. 


13.  SKAGIT  RIVER,  WASH.     (B9.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

Brush  and  earth  were  placed  on  the  dams  in  several  of  the  small 
sloughs  leading  oflF  from  Steamboat  Slough,  and  61  cords  of  brush 
was  cut  for  use  in  raising  the  dams  in  Old  Eiver  and  North  Fork. 
The  work  was  done  with  Government  plant  and  hired  labor.  The 
sum  of  $971.29  was  expended  for  maintenance. 

CX)NTRACTS  IN   FORCE. 

None. 


APPROPRIATIONS. 

June  25,  1910 $100,000 

July  25,  1912 15.000 

Mar.  4,  1913 10.000 

Mar.  2,  1919 30,000 

Total 155,000 

Received  from  sales,  $4,782.67. 


14.  SWINOMISH  SLOUCJH.  WASH.  (BIO.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  sum  of  $200  was  expended  for  inspections,  etc.,  and  charged 
to  maintenance. 

COTRACT8  IN  FORCE. 

None. 


APPROPRIATIONS. 

July  33. 1892 $25,000.00 

Aug.  18,  1894 25,000.00 

June  3,  1896 25,000.00 

Mar.   3,    1899 20,000.00 
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June  13,  1902 $HO,000.00 

Mar.  3.  1905 5,000.00 

Mar.   2,   1907 75,000.00 

Mar.  3, 1909  (allotment) 10,000.00 

June  25,  1910 10.000.00 

Total  of  appropriations 225,000.00 

Amount  returned  to  surplus  fund  of  Treasury 397.64 

Net  total 224, 002. 36 

Received  from  siiles,  $27.55. 


15.  ANACORTKS  HARBOR,  WASH.   (Bll.) 
OPERATIONS  DURING  THE  FISCAL  YEAR, 

There  were  no  operations  during  the  year,  and  no  money  was  ex- 
pended. 

C<)NTR.\CTS  IN  FORCE. 

None. 


.APPROPRIATION. 
Mar.  2,  1919 $80,000 


16.  BELIJNOHAM  HARBOR,  WASH.     (B12.) 
OPERATIONS  niRINO  THE  FI.SCAL  YEAR. 

There  were  no  operations  during  the  year,  and  no  money  was  ex- 
pended. 

CX)NTRACr8  IN  FORCE. 

None. 


APPROPRIATIONS. 

Previous  projects  (see  H.  Doc.  No.  1491,  aSd  Cong.,  .3d  sess.,  p.  405) __  $60,000 

Present  project: 

June  25,  1910 $15,000 

Feb.  27,  1911 25,000 

Aug.  24,  1912 J 52,250 

Mar.  4,  1913  (emnrgency  allotment  Aug  6,  1018) 6,000 

June  5,  1920  (allotment  June  15,  1920) 4,000 

102,250 

Total  of  appropriations 162,2.50 

Received  from  sales,  $3.30. 


Digitized  by  VjOOQIC 


RIVERS  AND  HARBORS — SEATTLE,  WASH.,  DISTRICT.         2959 

17.  COLUMBIA  RIVER  BETWEEN  WENATCHBE  AND  KETTLE  FALLS, 

WASH.     (B13.) 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

There  were  no  operations  during  the  year  except  disposition  of 
plant  and  property.  The  sum  of  $13.15  was  expended  for  main- 
tenance. 

CONTRACn'S  IN  FORCE. 

None. 


APPROPRIATIONS. 

Wenatchee  to  Bridgeport,  Wash.: 

Aug.  18,  1894  (allotment) $8,005.20 

Mar.  2,  1907 42,000.00 

Juue  25,  1910 25.  (XK).  00 

$75, 005.  20 

Bridgeport  to  Kettle  Falls,  Wash. : 

June  25,  1910 100,000.00 

July  25,  1912 25,000.00 

Mar.  4,  1913 40,000.00 

Oct.  2,  1914  (allotment  Oct  7,  1914) 35, 000. 00 

Mar.  4, 1915  (allotment  Apr.  39,  1916) 10, 000. 00 

Mar.  4,  1915  (allotment  June  3,  1918) 1,000.00 

Mar.   4,   1915    (allotment   Nov.   1,  1918) 2,500.00 

213, 500. 00 

Total  appropriations 288,  505.  20 

Receipts  from  sales,  etc.,  $9,208.53. 


18.  OPERATING  AND  CARE  OF  LAKE  WASHINGTON  SHIP  CANAL,  WASH. 
OPERATIONS  DURING  THE  PISCAL  YEAR. 

The  locks  were  operated  in  three  8-hour  shifts  throughout  the  year. 
Maintenance  of  machinery,  buildings,  and  grounds  was  continued. 
The  following  painting  was  done  by  hired  labor :  Spillway  gates,  re- 
flectors of  light  standards,  gate  latches,  railings,  cover  plates,  snub- 
bing buttons,  operating  machinery,  pumps  and  steel  beams  in  pump 
well,  windows  and  doors  of  warehouse  and  machine  shop.  The  out- 
side woodwork  of  office  building  was  varnished  and  some  painting 
was  done  at  the  residence.  New  work  and  repairs  to  machinery  and 
valves  were  done  as  follows :  Two  broken  gate  cable  sheaves  were  re- 
placed with  new  sheaves,  30  new  gate  operating  cables  were  installed, 
36  pins  for  gate  cable  sheaves  were  made,  1,150  pounds  bronze  bush- 
ings for  gate  cable  sheaves  and  roller  trains  was  made  and  installed, 
two  roller  trains  for  Stoney  gate  valves  were  repaired  and  two  new 
roller  trains  made,  six  Stoney  gate- valve  machines  were  overhauled, 
sump  pump  in  pump  well  was  repaired,  friction  blocks  on  two  gate 
machines  were  adjusted,  skylights  at  office  buildings  were  recalked, 
spillway  gate  operating  machine  was  overhauled  and  repaired,  ob- 
structions were  removed  from  the  entrance  to  salt-water  discharge 
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pipe,  minor  repairs  to  residence  were  made,  the  timber  guide  walls 
were  repaired,  and  six  concrete  benches  were  made  for  the  groimds. 
Necessary  painting  of  lock  gates  was  done  by  a  local  firm.  The  guard 
gates  were  removed  and  replaced  again  after  being  painted,  the 
cleaning  of  the  exterior  surfaces  and  work  of  removing  and  replacing 
being  (lone  by  hired  labor  and  Government  plant.  Two  acres  of 
ground  at  the  Portage  was  graded  and  seeded.  Five  3-pile  dolphins 
were  constructed  below  the  locks  by  a  local  firm  for  log  rafts  to  tie  to 
while  waiting  to  be  locked  through. 

Navigation  through  the  large  lock  was  delayed  77  hours  and  5 
minutes  and  through  the  small  lock  192  hours,  due  to  the  following 
causes: 

Large  lock :  Hra.    Mlns. 

Replacing  broken  cables 44        25 

Painting  lock  gates  and  general  repairs  to  machinery 32        40 

Total ^jn  5 

Small  lock: 

Replacing  cables 24        45 

Painting  and  general  repairs  to  machinery 167        15 

Total 102 

CONTRACTS  IN  FOBGE. 

None. 


EXPENDITUBES. 

Summary  of  expenditures  during  the  fiscal  year. 

Salaries $43. 183. 32 

Electrical  current  for  power  and  light 4,409.62 

General  supplies,  including  water,  fuel,  oils,  etc 2, 378. 41 

General  repairs  to  structures  and  machinery 13.549.05 

Care  of  grounds 3, 617. 75 

Twelve  dolphins,  etc 400. 00 

Contingencies,  etc 4,394.98 

Total *  71, 933. 13 

List  of  expenditures  since  the  work  was  placed  under  operating  and  care, 

1916 - $664.00 

1917 53, 641. 53 

1918 94, 258.  57 

1919 71, 349.  58 

1920 71, 933. 13 

Total "  291. 846. 81 

^  Not  including  receipts  from  sales  amountlog  to  $97.67. 
*  Not  inclnding  receipts  from  sales  amountlog  to  $105.67. 
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NOME  HARBOR  AND  APOON  MOUTH  OF  YUKON  RIVER,  AI^SKA. 

(GROUP  G.) 

19.  APOON  ^lOUTH  OF  YUKON  RIVKIi,  ALASKA.     (CI.) 
OPERATIONS    nirRING    THE   FISCAL   YEAR. 

No  work  was  done  and  no  money  was  expended.    The  unexpended 
balance  of  $43,960.13  was  transferred  to  Nome  Harbor,  Alaska. 

OOXTFACTS   IN   FORCE. 

None. 


APPROPRIATIONS. 

July  25,  1912 $130,000.00 

Au^.  8,  1917 45.000.00 


Total  of  appropriations 175,000.00 

Transferred  to  other  works 4<^,950. 13 


Net  total 131, 049.  87 


20.  NOME  HARBOR,  ALASKA.     (0  2.) 
OPERATFONS    DX.TIINO   THE    FISCAL   YEAR. 

The  revetment  of  the  banks  of  the  Snake  River  was  completed 
under  contract,  and  the  east  jetty  was  constructed  by  hired  labor. 
About  75  per  cent  of  the  dredging  was  completed  under  contract. 
The  sum  of  $122,395. 05  was  expended  for  improvement. 

CONTRACTS   IN   FORCE. 
DBi!J>GINO. 

(Contractor:  W.  J.  Rowe,  Nome,  Alaska. 

Date  of  contract:  June  38,  1919. 

Date  of  approval :  July  16,  1919. 

Date  fixed  for  commencement :  June  20,  1919. 

Date  fixed  for  completion :  October  25,  1919. 

Amount  of  contract  (estimated)  :  27,500  cubic  yards. 

Unit  price:  98  cents  per  cubic  yard,  place  measurement. 

Completed  to  end  of  June,  1920:  75  per  cent. 

REVETMENT. 

Contractor :  Guinan  &  Ames,  Selah,  Wash. 
Date  of  contract:  April  11,  1919. 
Date  of  approval :  May  15,  1919. 
Date  fixed  for  comrmencement :  June  20y  1919. 
Date  fixed  for  completion :  October  25,  1919. 
Amount  of  contract :  925  linear  feet  of  revetment. 
Contract  price  (estimated)  :  $40,824.10. 
Completed  to  end  of  June,  1920 :  100  per  cent. 
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APPROPRIATIONS. 

Aug.  8,  1917 $105,000.00 

Mar.  2,  1919  (allotment  May  19»  1919) 43,000.00 

Aug.  8,  1917  (allotment  Apr.  19,  1920) *  43, 950. 13 

Mar.  2.  1919  (allotment  Apr.  19.  1920) 60,000.00 

Total  appropriations 251, 950. 13 

Receipts  from  sales,  etc.,  $728.88.     . 

^  TraDBf erred  from  Apoon  mouth  of  Yukon  River. 
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IMPROVEMENT    OF    RIVERS    AiND    HARBORS    IN    THE    HONOLULU, 

HAWAII,  DISTRICT.       . 


REPORT  OF  COL,  H,  C.  NEWCOMER,  CORPS  OF  ENGINEERS, 


IMPROVEMENTS. 


(The  letters  and  figures  In  parentheses  after  the  titles  indicate  the  group  and  the  numeri- 
cal  order  in  the  group  to  which  the  respectiye  improyements  belong  for  purposes  of 
appropriation.] 
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FOB    DESCBIFTION    OF    IMPBOVEMENTS    IN    THIS    DISTRICT,    SEE   PAGES    1933    TO    1944. 

HONOLULU,  KAHULUI,   HILO,  AND  NAWILIWILI  HARBORS,  HAWAII. 

(GROUP  A.) 

1.  HONOLULU  HARBOR,  HAWAII.     (Al.) 

0FERATI0N8  DURING  THE  FISCAL  TEAR. 

June  26,  1916,  a  contract  had  been  entered  into  for  dredging  an 
area  near  the  Quarantine  Wharf;  this  contract  was  annuled  March 
8,  1918.  An  emergency  contract  was  entered  into  October  29,  1917, 
for  dredging  a  portion  of  the  area  included  in  the  annuled  contract 
and  was  completed  July  29,  1919.  A  contract  was  entered  into  Oc- 
tober 1,  1919,  for  completing  the  dredging  of  this  area  and  172,950 
cubic  yards  have  been  removed 

A  contract  was  entered  into  October  1,  1919,  for  commencing  the 
dredging  in  "  Reserved  Channel " ;  54,819  cubic  yards  have  been  re- 
moved. 

CONTRACTS   IN   FORCE. 

Contractor:  Hawaiian  Dredging  Co.  (Ltd.). 

Amount  of  work :  Approximately  247,000  cubic  yards. 

Character  of  work:  Dredging. 

Unit  price :  57  cents. 

Date  of  approval :  December  6,  1919. 

Date  for  beginning  work :  February  4,  1920. 

Date  of  expiration  :  March  31,  1921. 

CJompleted  June  30,  1920 :  70  per  cent. 

Contractor:  Hawaiian  Dredging  CJo.  (Ltd.). 

Amount  of  work :  Approximately  105,0(K)  cubic  yards. 

Character  of  work :  Dredging. 

Price  per  unit :  541  cents. 

Date  of  approval :  December  6,  1919. 

Date  for  beginning  work :  February  20,  1920. 

Date  of  expiration  :  August  28, 1920. 

Completed  June  30,  1920 :  52  per  cent. 

9080— ENG1920— pt2 56  2963 
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2964       BEPOBT  OF  OHTOF  OF  EKGIKEEBS,  U.  S.  ABBCY,  1920. 

APPROPRIATIONS. 

Mar.  3,  1905 $200,000.00 

June  30,  1906 200,000.00 

Mar.  2,  1907 200,000.00 

May  27,  1908 ^ 200, 000. 00 

Mar.  8,  1909  (allotted  Dec.  16,  1909) 25,000.00 

June  25,  1910 150,000.00 

Mar.  4,  1913 225,000.00 

Oct.  2,  1914  (allotted  Nov.  2,  1914) 90, 000. 00 

Mar.  4,  1915  (allotted  Apr.  1,  1915) 25,000.00 

Mar.  4,  1915  (allotted  May  27,  1915) 87,500.00 

July  27,  1916 106, 800. 00 

Aug.  8,  1917 50,000.00 

Mar.  2,  1919 125,000.00 

Total 1,634,800.00 

Receipts  from  sales,  etc.,  $31.50. 


2.  KAHULUI  HARBOR,  HAWAII.     (A2.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

During  the  fiscal  year  the  dredged  basin  was  completed  to  the 
project  width,  which  avers^es  about  900  feet;  160,144  cubic  yards 
were  removed. 

CONTRACTS  IN  FORCE. 

Name  of  contractor:  Hawaiian  Dredging  Co.  (Ltd.). 

Amount  of  work :  About  171,000  cubic  yards. 

Character  of  work :  Dredging. 

Unit  price :  $0,497  per  cubic  yard,  scow  measurement 

Date  of  approval:  July  21,  1919. 

Date  of  expiration :  June  30,  1920. 

Completed  November  17,  1919. 


APPROPRIATIONS. 

June  25,  1910 • $150,000 

Feb.  27,  1911 150,000 

July  25,  1912 100, 000 

Oct  2, 1914  (allotted  Nov.  2,  1914) 10,000 

Mar.  4,  1915  (allotted  Apr.  2,  1915) 10,000 

July  27,  1916 110,000 

June  12,  1917 100,000 

Aug.  8, 1917  (allotted  Jan.  7, 1918) 10, 000 

l^g^P^  2  1919_   _  94  300 

Mar!  2,*  1919  (airotted'Apr.  Y9,  1919)  ZIIIIIIIIII-III_II_-IIIIIIIIIIII  10[  000 

July  19,  1919 50,000 

Total - 794, 300 

Receipts  from  sales,  etc.,  $1.50. 


8.  HILO  HARBOR,  HAWAII.     (A3.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

None. 

CONTRACTS  IN  FORCE. 

None. 
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RIVERS  AND  HARBORS — HONOLULU,  HAWAII,  DISTRICT.      2965 


APPROPRIATIONS. 


Mar.  2,  1907 $200,000 

May  27,  1908 100.000 

Mar.  4,  1909 100,000 

June  25,  1910 200, 000 

Feb.  27,   1911 250,000 

July  25,  1912 76,000 

Receipts  from  sales,  etc.,  .$18.25. 


Aug.  24,  1912 $100,000 

June  23,  1913 150, 000 

Aug.  8,  1917 150,000 

Total 1,326,000 


4.  NAWILIWILI  HARBOR,  HAWAII.     (A4.) 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

This  project  was  adopted  by  the  river  and  harbor  act  of  March  2, 
1919,  subject  to  certain  conditions  of  local  cooperation  which  have 
not  yet  been  met  and  consequently  no  work  has  been  done. 


APPROPRIATION. 
Mar.  2,  1919 $250,000 
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DISTRICT. 


REPORT  OF  COL.  J.  C.  8ANF0RD,  CORPS  OF  ENGINEERS. 


IMPROVEMENTS. 


Pag*. 
1.  San  Juan  Harbor,  P.  R 2967 

FOR  DESCRIPTION  OF  IMPROVEMENTS  IN  THIS  DISTRICT,  SEE  PAGES   1944  TO   1049. 

1.  SAN  JUAN  HARBOR.  P.  R. 
OPERATIONS  DURING  THE  FISCAL  YEAR. 

After  the  unsuccessful  attempt  made  in  June,  1918,  to  obtain  rea- 
sonable bids  for  the  proposed  dredging,  the  work  was  advertised 
again  and  on  July  28,  1919,  five  bids  were  received  and  also  rejected 
as  excessive.  In  October  following  authority  was  given  to  purchase 
the  dredge  Captain  Huston  at  a  cost  of  $175,000  at  New  Orleans, 
La.,  with  the  view  of  doing  the  work  by  Government  plant  and  hired 
labor  as  approved  by  the  Chief  of  Engineers  October  27,  1919. 
Proposals  for  the  construction  of  a  steel  pontoon  line  were  opened 
on  January  30,  1920,  and  an  emergency  contract  was  entered  into 
with  the  lowest  bidder  on  February  4,  at  a  total  of  $46,000  for  the 
29  pontoons  required.  Two  steel  tanks  each  of  12,000  gallons  capacity 
were  ordered  in  April  at  a  cost  of  $2,372 ;  also  proposals  were  invited 
for  29  lengths  of  pontoon  pipe,  each  of  *40  feet  length,  and  240  lengths 
of  shore  pipe,  each  16  feet  8  inches  long,  and  contract  made  for 
them  May  26  at  a  total  of  $24,733.19.  Thirty  flexible  joints  for  the 
pontoon  pipe  were  ordered  in  May  at  a  cost  of  $9,000.  After  exten- 
sive repairs  were  made  to  the  dredge  in  the  dry  dock  at  Mobile, 
Ala.,  including  the  construction  of  a  timber  bulkhead  around  the 
deck,  the  dredge  left  Mobile  on  April  10,  in  tow  of  the  tug  San 
Luis^  which  was  turned  over  to  the  Engineer  Department  by  the 
Army  Transport  Service,  arriving  at  San  Juan  on  May  5.  After  >i 
few  days'  delay  in  making  some  urgent  repairs  the  tug  returned  to 
Key  West,  Fla.,  to  get  Moran  barge  No,  ff,  purchased  m  New  York 
at  a  cost  of  $6,000,  and  two  small  navy  stevedore  barges  turned  over 
from  the  Navy  Department  without  charge,  and  arrived  at  San 
Juan  on  June  5.  'Since  that  date  the  floating  plant  has  received  ex- 
tensive overhauling. 

The  insular  government,  by  lease  extending  over  several  years  at 
a  cost  of  $1  per  year,  assigned  to  the  Engineer  Department  a  parcel 
of  land  situated  at  a  convenient  point  on  the  harbor  front  for  a 
temporary  general  storage  yard,  and  preparations  are  in  progress 
to  obtain  a  larger  piece  of  land  for  the  same  purpose,  after  it  is  re- 
claimed, at  the  upper  end  of  San  Antonio  Channel. 
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2988        REPORT  OF  CHIEF  OF  ENGINEERS,   U.   S.   ARMY,  1820. 

During  the  year  tidal  observations  and  investigations  for  a  correct 
establishment  of  the  mean  low-water  plane^  which  heretofore  diflFered 
slightly  from  that  established  in  Spanish  times,  were  continued.  Six 
permits  for  structures  in  the  navigable  waters  of  Porto  Rico  were 
granted.  Two  previously  authorized  structures  were  inspected  and 
reported  completed,  and  the  construction  of  such  as  were  still  incom- 
plete was  supervised.  The  new  mode  of  procedure  in  the  granting  of 
permits  for  any  works  in  the  navigable  waters  of  Porto  Kico,  made 
necessary  by  the  so-called  Jones  Act  passed  by  Congress  March  2, 
1917,  was,  upon  ^^ltual  agreement  between  the  Engineer  Department 
and  Porto  Rican  Public  Service  Commission,  adopted  and  initiated 
during  the  year. 

The  total  expenditures  for  the  year  were  $275,749.67  for  new  work 
and  $6,932.13  for  maintenance,  a  total  of  $282,681.80. 

CONTRACTS  IN  FORCE. 

Contractor:  Green lie-Halllday  Co. 

Date  of  contract :  February  4,  1920. 

Dnte  of  approval :  Emergency  contract. 

Date  fixed  for  com  men  cement :  February'  14,  1920. 

I>ate  fixed  for  completion :  July  4,  1920. 

Amount  of  contract:  29  steel  catamarans  complete. 

Unit  price :  Lump  sum,  $46,000. 

Completed  at  end  of  fiscal  year:  A  few  of  the  pontoons  are  completed,  but 
no  delivery  was  made. 

Contractor:  Thompson  Iron  Works. 

Date  of  contract :  May  26,  1920. 

Date  of  approval :  Emergency  contract. 

Date  fixed  for  commencement :  June  5,  1920. 

Date  fixed  for  completion:  July  25,  1920. 

Amount  of  contract :  240  length.^  of  shore  pipe  and  29  sections  of  pontoon  pipe. 

I'nit  price:  Lump  sum,  $24,733.19. 

Completed  at  end  of  fiscal  y^ar :  10  per  cent.  One  hundred  lengths  of  shore 
pipe  were  shipped  from  Philadelphia  to  the  Army  base  at  Brooklyn,  N.  Y. 


APPROPRI.VTIONS. 


Mar.  2,  1907 $1.57,  .500 

May  27,  1908 220,000 

Mar.  4,  1909 300,000 

June  2.5.  1910 100,000 

Mar.  4,  1915 8,  000 

July  27,  1916 10,000 

Keceipts  from  sales,  etc.,  $3.15. 


Aug.  S,  1917 $410,000 

Mar.  2,  1919 10.000 

.Tune  5,  1920 200,000 

Total    of    appropria- 
tions  1,415,500 
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Regulation  of  hydraulic  min- 
ing and  preparation  of 
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debris  situation — Restrain- 
ing barriers 2973 

FOE  DESCRIPTION  OF  IMPROVEMENTS  IN  THIH  DISTRICT,  SEE  PAGES    1040  TO   19C2. 


1.  REGULATION  OF  HYDRAULIC  MINING  AND  PREPARATION  OF 

PLANS.    . 

ofi:RAT10NS  DURING  THE  FISCAL  YEAR. 

Regulation  of  hydraulic  mining. — One  hundred  inspections  of  hy- 
draulic mines  and  debris  restraining  barriers  were  made,  at  a  total 
cost  of  $1,238,  or  $12.38  per  inspection. 

Nine  applications  for  permits  to  mine  by  the  hydraulic  process 
were  received;  nine  authorizations  to  construct  impounding  works 
were  issued  and  two  annulled ;  seven  permits  were  issued  upon  com- 
pletion of  impounding  works;  six  permits  were  suspended  and  two 
permits  revoked,  because  of  failure  to  comply  with  rules  of  the  com- 
mission or  exhaustion  of  the  debris  restraining  capacity;  and  one 
permit  was  restored  after  complying  with  the  latter  requirements,  at 
a  total  cost  of  $2,250.60. 

2969 
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2972        REPORT  OF   CHIEF   OF  ENGINEERS,   U.   S.   ARMY,  1920. 

Preparation  of  plans. — The  survey  of  the  Sacramento  River  from 
Chico  Landing  to  Red  Bluflf  was  continued  from  August  to  Decem- 
ber, the  total  cost  being  $4,600  for  12  river  miles,  or  $383.33  per  mile. 
Cross  sections  of  the  American  River  were  made  in  July  from  its 
mouth  upstream  for  a  distance  of  3  river  miles,  at  a  total  cost  of  $300, 
or  $100  per  mile. 

Miscellaneous  operations, — The  commissioR  kept  in  touch  with  the 
work  of  gold  dredges  operating  under  eight  permits  from  the  Secre- 
tary of  War  and  took  general  note  of  numerous  others  operating 
along  somewhat  similar  lines  but  whose  work  is  not  deemed  of  suf- 
ficient importance  to  require  such  permit.  Representatives  of  the 
commission  made  25  inspections  of  gold-dredging  plants. 

Sixty-three  inspections  of  quartz  mine  debris  restraining  barriers 
were  made,  and  five  such  barriers  were  constructed  under  plans  ap- 
proved by  the  commission. 

The  planning  and  execution  of  works  by'  local  interests,  including 
the  State,  for  reclaiming  lands  from  floods,  and  the  relations  of  these 
wopks  to  the  flood-control  project  adopted  for  the  Sacramento  River 
and  to  their  eflfect  on  the  capacity  of  other  streams  of  the  Sacramento 
and  San  Joaquin  River  systems,  have  been  given  much  consideration 
by  the  commission.  Examination  of  critical  points  on  the  Sacra- 
mento and  San  Joaquin  Rivers,  for  use  in  maturing  plans  for  im- 
proving navigability  and  for  relief  from  floods,  has  been  made.  Ad- 
ministrative work  to  a  certain  degree  overlaps  and  has  to  be  con- 
ducted with  that  of  improvements  No.  2  and  No.  3  hereunder,  and 
that  of  the  third  San  Francisco  engineer  district. 

The  total  cost  of  the  above  and  other  miscellaneous  operations  of 
the  commission  were  $6,611.40. 

The  total  cost  of  all  activities  of  the  commission  was  $15,000.  The 
total  expenditure  was  $15,363.01,  including  that  for  liabilities  of  the 
preceding  fiscal  year. 

CONTRACTS  IN  FORCE. 

None. 


APPROPRIATIONS. 

Oct.  1. 1888 *  $10, 000. 00 

Mar.  1,  1893  (California  D6brls  Commission) 15,000.00 

June  11,  1896  (sundry  civil) —  15,000.00 

June  4,  1897   (sundry  civil) 15,000.00 

June  19,  1897   (urgent  deficiency)    (claims) '111.70 

July  1,  1898  (sundry  civil) 15,000.00 

June  7,  1898  (urgent  deficiency)   (claims) *.  40 

Mar.  3,  1899  (sjindry  civil) 15,000.00 

June  6,  1900   (sundry  civil) 15,000.00 

Mar.  3,  1901  (urgent  deficiency)   (claims) M.37 

Mar.  3.  1901  (sundry  civil) 15,000.00 

Feb.  14,  1902  (urgent  deficiency)   (claims) *1.  52 

June  28,  1902  (sundry  civil) .    .  15,000.00 

Mar.  3,  1903   (sundry  civil) 15,000.00 

Apr.  28,  1904   (sundry  civil) 15,000.00 

Mar.  3,  1905  (sundry  civil) 15,000.00 

June  30,  1906  (urgent  deficiency) '5,000.00 

June  30,  1906  (sundry  civil) 15,000.00 


^  For  preliminary  examination. 

a  Not  disbursed  through  War  Department 

•To  restore  property  and  records  destroyed  by  Are  in  April,  1906. 
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Mar.  4,  1907  (sundry  civil) $15,000.00 

May  27,  1908   (sundry  civil) 15,000.00 

Mar.  4,  1909  (sundry-  civil) 15,000.00 

Feb.  25,  1910  (urgent  deficiency)   (claims) *6. 10 

June  25,  1910  (sundry  dvll) 15,000.00 

Mar.  4,  1911  (sundry  civil) 15,000.00 

Aug.  24.  1912  (sundry  civil) 15,000.00 

June  23.  1913  (sundry  civil) 15,000.00 

Aug.  1,  1914  (sundry  civil) 15,000.00 

Mar.  3,  1915  (sundry  civil) 15,000.00 

July  1.  1916  (sundry  civil) 15,000.00 

Apr.  17.  1917  (general  deficiency)   (claims) ".13 

June  12,  1917  (sundry  civil) 15,000.00 

July  1,  1918  (sundry  civil) 15.000.00 

July  19,  1919  (sundry  civil) 15,000.00 

June  5,  1920  (sundry  civil) 15,000.00 

Total 405, 124. 22 

Less  reversions  to  Treasury  subsequent  to  1906 56,122.24 

Balance 349, 001. 98 


2.  TREATMENT  OF  THE  YUBA  UIVEK  DfiHKIS  SITl'ATION— KESTUAIN- 

ING    BAHRIEIIS. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Work  on  emhanJcments  across  heads  of  old  c?iannels.-^An  embank- 
ment across  the  head  of  an  old  channel  below  the  training  walls  near 
Marigold  was  built  in  September  by  hired  labor,  teams  and  scrapers, 
filling  in  750  cubic  yards  of  earth,  at  a  total  cost  and  expenditure  of 
$246.65,  or  $0,329  per  cubic  yard. 

Clearing  of  channel  and  banks. — A  shore  party  operated  from  Au- 
gust to  October,  inclusive,  in  flood  channel  and  on  banks  of  river  be- 
tween Marysville  and  Daguerre  Point,  removing  670  snags  from  the 
channel  by  blasting  and  383  logs  and  trees  from  the  banks  by  cutting 
and  burning,  at  a  total  cost  and  expenditure  of  $1,666.26  for  remov- 
ing 1,053  obstructions,  including  clearing  of  brush,  or  $1.58  per  ob- 
struction. 

Additions  to  training  walls  and  dredging  of  flood  channels, — Under 
War  Department  permits  two  gold  dredging  companies  are  con- 
ducting their  operations  so  as  to  produce  stable  channels  of  sufficient 
capacity  for  maximum  floods,  confined  by  traininj^  walls  and  extend^- 
ing  about  4^  miles  upstream  from  Dagiierre  Point.  About  25  per 
cent  of  this  work  was  done  during  the  year  free  of  cost  to  the  United 
States,  which,  it  is  estimated,  would  otherwise  have  cost  the  Govern- 
ment $125,000.  Other  cooperative  work  comprised  the  repairing  of 
the  Daguerre  Point  spillway  during  August  and  September  at  a  cost 
of  $1,658.16  to  one  ot  the  above  gold  dredging  companies. 

CONTRACTS  IN  FORCE. 

None. 


*  Not  disbarsed  through  War  Department 

*  For  proliminary  exnminntion. 
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APPROPRIATIONS. 

United  States  funds : 

Junes.  1896 $250.1)00.(10 

June  13,  1902 150,000.00 

$400,000.00 

State  uf  Califoru'a : 

Mar.  17,  1S97 250,000.00 

Feb.  14,  1901 150,000.00 

400,000.00 

Total 800.000.00 

Receipts  from  sales,  etc.,  $24,114.04. 


8.  CONTHOL  OF  FLOODS.  REMOVAL  OF  DftBRIS,  AND  IMPROVEMENT 
OF  SACRAMENTO  RIVER.  CALIF. 

OPERATIONS  DURING  TIIE  FISCAL  YFJiR. 

Enlargement  of  the  river  channel  below  the  month  of  Cache 
Slough. — ^The  two  20-inch  pipe-line  hydraulic  dredges  SarrameiUo 
and  San  Joaquin^  with  their  auxiliary  plant,  were  operated,  respec- 
tively, 3^  and  8^  months  on  project  work.  The  total  expenditure  was 
$305,850.43.  The  total  cost  was  $284,024.20  for  the  total  excavation 
of  5,321,100  cubic  yards,  or  $0,053  per  cubic  yard.  A  tabulation  of 
operations  follows : 


Account  of  operations  of  U.  8.  hydraulic  dredges  "  Sacramento ' 
Joaquin,**  during  the  fiscal  year  1920, 


and  ''8an 


Location. 


Dredee  Sacramento: 

Sacramento  River,  rightbank, 

Horseshoe  Cut. « 

Mare  Island  Strait 

In  dry  dock 

New  York 8loiirh  and Suisun 

Bay  near  Pittsburp. 
Sacramento  Ri\  er.ri^rhtbank, 

near  Lone  Tree  Cut.' 
San    Joaquin    River,    near 

Stockton. 
Dredre  San  Joaquin: 

Sacramento  R\\  er,  left  bank, 

Horseshoe  Cut.' 

Marc  Island  Strait 

In  dry  dock 

Sacramento  Ri^  er,  left  bank, 

Hor.scshoeCut.' 
Sacramento  Rl-  er,  right  bank, 

Horseshoe  Cut.« 
Sacramento  Ri^  er,  right  bank, 

between    Rio    vista    and 

Three  Mile  Slough.< 


Total. 


Period. 


Material  dredged. 


Project 
I   work.i 


Cv.ydn. 
Julyl^ I     81,600 


Julv6-Fept.3... 
Pept.4-Oct.21.. 
Oct.  22- Feb.  20.. 


Feb.  21-June  8 . . . . ,  1 ,  148, 800 
Junef^O ' 


Work 
outside 
project. 


Aver- 

aire 

dJs- 

I  Lenrth  tance 

Before!  After  ^'^^JJ^.^?. 
dredij.jdredgi  ^^^^ 


Cv.  yds. 


601,000 
"660' 666 


143,000 


Julyl-'S 76,700 


July6-SeT>t.3 3«W,000 

Fept.4-Oct.22....: 

Oct.23-Nov.  17...     386,400  ! 


Nov.  18-May5. 
May6-June30. 


..3,119,600   . 
..|    508,000  I . 


.5,321,100 


1,789,900 


Least  denth 
at  low  water. 


Feet. 
3.0 


22.0 


16.0 
4.2 
3.0 

3.0 
24.0 


0.0 

ao 

2.3 


Feet.     Feet.    Mile*. 
26.0        470  I        7.0 

80.0   10,750  I 


20.0  24,050   . 

20.5   .^eso 

12.0  '  1,4.^0  '. 

27.0  I      600  1 
30.0  I  7,200  1. 


26.0     1,905  I 

24.5   17,6»5 

25.5     1,385 


71,135 


3.0 


7.0 
7.0 
11.5 


1  Was  all  new  work. 

I  Spoil  was  do  )osited  behind  retaining  embankment  on  right  bank,  opposite  excavation. 

s  Spoil  was  deposited  behind  retaining  embankment  on  Horseshoe  Island. 
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Under  contract  with  the  San  Francisco  Bridge  Co.  the  hydraulic 
pipe-line  dredge  John  McMullen  began  removing  part  of  the  point 
of  Lower  Sherman  Island  in  June,  and  by  the  end  of  the  month  and 
fiscal  year  had  advanced  700  feet  and  excavated  166,800  cubic  yards. 
Total  cost  under  the  contract  was  $10,791.96,  at  the  contract  rate  of 
6.47  cents  per  cubic  yard.  Additional  overhead  cost  for  inspection, 
surveys,  and  superintendence,  etc.,  was  $2,158.40.  Total  cost  or 
dredging  and  overhead  was  $12,950.36,  or  $0,078  per  cubic  yard. 
No  expenditure  for  this  work  has  yet  been  made. 

Under  contract  with  the  Olympian  Dredging  Co.,  on  an  hourly 
basis  of  payment,  the  clamshell  dredges  Neptune^  Tmt^  and  Trojan 
were  used  as  needed  in  simultaneously  making  a  channel  cut  in  the 
river  and  building  or  reinforcing  retaining  embankments  or  on 
retaining  embankments  alone.  Total  expenditure  under  this  con- 
tract was  $110,665.61,  and  the  cost  was  $101,346.62  for  the  total  ex- 
cavation of  1,857,400  cubic  yards,  or  $0,055  per  cubic  yard.  Addi- 
tional overhead  expenditure  for  inspection,  surveys,  and  superintend- 
ence, etc.,  was  $20,857.89.  Additional  overhead  cost  was  $19,890.80. 
Total  cost  of  clamshell  dredging  and  additional  oveAead  was 
$121,237.42,  or  $0,065  per  cubic  yard.  A  tabulation  of  operations 
follows : 

EXCAVATION. 

Section  of  project  channel : 

Rif?ht  bank—  Cubic  yards. 

Kio  Vista  to  Three  Mile  Slough 507,300 

Horseshoe    Cut 209,800 

Tolands  Landing  to  CollinsvUle 763, 200 

I^ft  bank — 

Horseshoe    Cut 274,500 

Total  in  project  channel 1,754,800 

Iletainlng  embankments  outside  of  project  channel 102,  600 

(Jrand  total 1,  857,  400 

Miscellaneous  channel  enlargement  work  included  planting  of 
willows  on  43,500  linear  feet  of  levees;  planting  grass  on  3  acres  of 
spoil  area  to  help  retain  sand  fills  from  dredging;  brush  revetment 
on  1,400  linear  feet  of  levees;  completion  of  a  general  survey  of  the 
Sacramento  River  from  2  miles  below  its  mouth  to  Cache  Slough; 
detailed  surveys  of  portions  of  Sherman  Island,  Brannan  Island, 
Ryer  Island,  Grand  Island,  and  of  the  confluence  of  the  Sacramento 
and  San  Joaquin  Rivers;  and  the  removal  of  the  Government  store- 
house from  its  former  location  near  Josephs  Cut  at  Rio  Vista  to  a 
point  about  one-fourth  mile  south  and  outside  of  the  project  channel 
line.  Total  expenditure  for  this  miscellaneous  work  was  $25,377.57, 
and  total  cost  was  $24,707.27. 

Construction  of  hy-yass  weirs. — At  Fremont  Weir  site  44  holes 
were  bored  during  September  and  October  to  an  average  depth  of 
about  49  feet  at  a  cost  and  expenditure  under  contract  of  $1,292.50 
for  a  total  of  2,146  linear  feet  of  holes  bored,  or  $0.60  per  linear  foot. 
Additional  overhead  cost  and  expenditure  was  $249.50  for  inspection, 
etc.    Total  cost  and  expenditure  was  $1,542,  or  $0.72  per  linear  foot. 


Digitized  by  VjOOQIC 


2976        REPORT  OF  CHIEF  OF  ENGINEERS,  U.  S.  ARMY,  1920. 


Total  amount  of  cooperation  of  local  interests  in  complying  with  the  require' 
ment  of  United  States  Congress  in  act  of  Mar.  1,  1917,  adopting  the  flood 
control  project,  Sacramento  River,  Calif. 


1.  Esti- 
mate of 
cost  of 

work  to  be 
done  by 
United 

States  (to 
be  paid 

for  equally 

by  United 
States 

and  State 
of  Cali- 
fornia), 

taken  from 
H.  Doc. 
No.  81, 

62d  Cong., 
Ist  soss., 
and  II. 

Com.  Doc. 

No.  5,  63d 

Cong.,  1st 


(a)  Enlargement  of  river  channel  below  mouth  of  Cnche 

SUmgh. 
I  And: 

For  increased  channel  section,  also  for  new  levees 

an  d  enlargement  o  f  existing  ones 

Earthwork: 

Enlargement  of  levees  and  channel  excavation — 


(6)  Canttmdion  of  weirM. 


Houltonweir 

Tisdaleweir 

Fremont  weir 

Sacramento  weir. 


(c)  Rectification  and  enlargement  of  river  channels. 

Land: 

Steamboat  Slough  for  channel  enlargement 

Between  head  of  Steamboat  Slough  and  mouth  of 

Feather  River 

Ctit-ofT  channel,  cutting  out  Qrayn  and  Wood 

Bends 

Three  cut-offs  between  Knights  Landing  and 

Cranmore 

Earthwork: 

Excavation  of  cut-ofi  (Grays  and  Wood  Bends) . . 
Excavation  of  3  cut-offs  between  Knights  Land 

ing  and  Cranmore 

Clearing  land  for  flood  channel 


((f)  The  Sacramento  River  levees. 

Land  and  earthworks: 

From  Cache  Slough  to  head  Steamboat  Slough. 
From  bead  Steamboat  Slough  to  mouth  Feather 

River 

From  mouth  Feather  River  to  Stoney  Creek 

(e)  By-puses. 
Land: 

Yolo  Basin. 

Sutter  Basin 

Butte  Basin 

Sacramento  Weir  by-pass 

Tisda  le  Weir  by-pass 

Clearing  land  along  Butte  Slough  between  Butte 

and  Sutter  Basins 

Earthwork: 

Yolo  Basin  levee 

Sutter  Basin  levees 

.  Butte  Basin  levees 

Sacramento  Weir  by-pass  levees 

Tisdale  Weir  by-passlevees 

Miscellaneous  (including  clearing  of  land;  drainage 
roads): 

Yolo  Basin 

Sutter  Basin 

Sacramento  Weir  by-pass 


99,075,420 


284,000 

91,200 

1,074,000 

168,360 


73,250 
118,125 


2.  Esti- 
mate of 
coopera- 
tive ex- 
penditures 
to  be  made 
by  local 
interests 
alone,  and 
exclusive 
of  amounts 
in  column 
1  (obtained 
as  in  col- 
umn 1). 


1318.900 


3.  Expendi- 
tures made 
so  far  by 
local  inter- 
ests for  items 

indicated 
in  column  2 
since  1910, 
the  approxi- 
mate date 
of  estimate. 


4.  Esti- 
mated 
cost  (ob- 
tained as 
th  column 
1)  of  that 
portion  of 
work  cor- 
responding 
to  the  ex- 
penditures 
of  column 
3. 


t804,588.50 
3,028.13  . 


1318,900 


.1. 


158,327.30  1 


57,600  : 


137,100        161,094.90 


607,600 
3,708,400 


1,413,625 

849,260 

180,250 

8,600 

5,750 

72,600 

1,268,820 

1,356,360 

345,600 

31,380 

67,320 


1,904,186.46 
2,538,582.93 


200,957.21 

515,787.63 

1,268.88 

305,232.80 


118,000 

670,000 
2,472,200 


1,130,900 

340,200 

600 

8,600 


339.167.84  ! 

1,318.213.76  I 

3,458;731.16  I 

134,000.00  I 

335,338.32  I 

433.823.71  , 


26,079.64 
82,159.68 
77,568.70 


65,000 

687.000 
1,017,270 
60,120 
25,004 
31,000 
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Total  amount  of  cooperation  of  local  interests  in  complying  with  the  require^ 
ment  of  United  States  Congress  in  act  of  Mar,  i,  1917,  etc, — Continued. 


1.  Esti- 
mate of 
cost  of 

work  to  be 
done  by 
United 

States  (to 
be  paid 

for  equally 

by  United 
States 

and  State 
of  Cali- 
fornia), 

taken  from 
H.  Doc. 
No.  81, 

63d  Cong., 
1st  sess., 
andH. 

Com.  Doc. 

No.  5,  «3d 

Cong..  1st 
sess. 

2.  Esti- 
mate of 
coopera- 
tive ex- 
penditure's 
ito  be  made 
by  local 
Interests 
alone,  and 
exclusive 
of  amounts 
in  column 
1  (obtained 
as  in  col- 
umn 1). 

3.  Expendi- 
tures made 
so  far  by 
local  inter- 
ests for  items 

indicated 
in  column  2 
since  1910, 
the  approxi- 
mate date 
of  estimate. 

4.  Esti- 
mated 
cost  (ob- 
tained as 

1)  of  that 
portion  of 
work  cor- 
responding 
to  the  ex- 
penditures 
of  column 
3. 

(/)  RetervoiTs. 

Not  made  a  part  of  protfeot. 

ig)  TrUmtUTies. 

Land  and  earthwork: 

American  River 

$270,32.5 
2,118,950 
273.7.50 
83,100 
33,760 
10,250 
438,450 
418,300 
300,000 

932,000 

556,071 
184,161 
120,653 

60,692 
140,000 

5:^,000 

30,000 
15,000 

7,500 

$229,  WO.  00 

915,538.95 

446,617.58 

7,500.00 

$162, 195 

Feather  River  and  Hnnn^it  Creek _ .  _ , 

890,000 

Bear  River 

258.300 

Yuba  River 

74,790 

Chieo  Creek : 

Stony  Creek 

Drv  and  Butte  Creeks 



Cache  and  Putah  Creek  and  Willow  Slough 

1*33, 666. 66 
250,425.00 

651,276.97 

60,000 
50,000 

Clearing  lands  in  river  bottoms 7. 

(h)  Ooltua  Btuin  drainage  canal. 
T^And  and  e^sirthwork , r r-r , 

992,000 

«)  Bridgeg. 

Double-track  railway  bridge  across  Yolo  Basin  by- 
pass  

Single-track  railway  bridge  across  Sutter  Basin  by- 
pass  

Raising  r<ulway  bridge  across  Sacramento  River  at 
Knights  Landlne 

Raising  railway  bridge  across  Feather  River  between 
Marysville  and  Yuba  Citv 

Raising  railway  bridge  across  Feather  River  ij  miles 
above  preceding 

Single-track  railway  bridge  across  Colusa  Basin  drain- 
ape  Canfil  nP^T  TCniphts  T^Miding  .    . 

24,716.49 

53,000 

Raising  highway  bridges,  at  upper  end  of  Grand 
Island,  Colusa  and  ButteCity 

Raising  two  highway  bridges  across  Butte  Slough 

41,910.02 
202,222.00 

7,500 

Highway  and  electric  railway  bridges  across  Sacra- 
mento Weir  by-pass 

Total 

$10,884,356 

16,063,207 

15,725,316.26 

9,365,329 

(X)NTRACT8  IN  FORCE. 
HIRE  AND  OPERATION  OF  CLAMSHEXL  DREDT.ING  PLAiNT. 

Name  of  contractor:  Olympian  Dredging  Co. 

Amount:  $200,000  (approximately). 

Price  per  unit:  Actual  work  or  time  held  idle  for  periods  of  less  than  four 
hours,  per  hour,  $8.90,  $8.70,  $10.70,  $12,70,  $12.70;  towing  or  time  held  idle  for 
periods  In  excess  of  four  hours,  per  hour,  $6.^5,  $6.70,  $8.20,  $10.20,  $10.20. 

Date  of  approval :    September  19,  1918. 
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Date  of  coniiueiicenient :  (k*t«)ber  5,  1918. 

Date  of  expiration:  September  1,  1919  (approximately). 

Percentage  of  completion  at  end  of  fiscal  year:  100  per  cent. 

LEA8K  OF  OIL  RAROK. 

Name  of  contractor :  B.  P.  I^nterl. 

Amount:  $750. 

Price  per  unit:  $125  per  mouth. 

Date  of  approval :  Not  required ;  einerffency  contract. 

Date  of  commencement:  May  1,  1919. 

Date  of  expiration :  Octoljer  30.  1919. 

Percentage  of  completion  at  end  of  fiscal  year :  100  per  cent. 

CONSTKl'CTION  OF  STEEL  BABOE. 

Name  of  contractor :  Dyer  Bros.  Golden  West  Iron  Works  (Inc.). 
Amount:  $14,960. 
Date  of  approval :  May  8,  1919. 
Date  of  commencement:  May  27,  1919. 

Date  of  expiration  (originally)  :  November  13,  1919,  hut  extended  for  reason- 
able period. 

Percentage  of  completion  at  end  of  fiscal  year :  100  p<T  cent. 

I£A8K  OF  HOUSE  BOAT. 

Name  of  contractor:  San  Francisco  Bridge  Co. 

Amount:  $1,680. 

Price  per  unit:  $140  per  month. 

Date  of  approval :  Not  nxiulred ;  emergency  contract. 

Date  of  commencrement :  June  1,  1919. 

Date  of  expiration :  May  31,  1920. 

Percentage  of  completion  at  end  of  fiscal  year :  100  per  cent. 

HIRE  AND  OPERATION  OF  CLAMSHELL  DREDGING  PLANT. 

Name  of  contractor:  Olympian  Dredging  Co. 

Amount:   $100,000  (approximately). 

Price  per  unit:  Actual  work  or  time  held  idle  for  r>**rIods  of  less  than  four 
hours,  per  hour:  $8.96.  $9.17,  $11.02,  $13.08,  $13.08,  $13.08;  towing  or  time  held 
idle  for  ijerlods  In  excess  of  four  hours,  |)er  hour:  $0.Sl0,  $7.12.  $8.56,  $10.58, 
$10.58,  $10.58. 

Date  of  approval:  .Tuly  31,  1919. 

Date  of  commencement :  August  28,  1919. 

Date  of  expiration:  June  1,  1020. 

Percentage  of  completion  at  end  of  fiscal  year:  100  per  cent. 

URKIMn\(J  OFF  PART  OF  POINT  FROM  DOS  RIGS  ISLAND  AND  VICINITY. 

Name  of  contractor:  San  Francisco  Bridge  Co. 

Amount :  $388,200. 

Price  per  unit :  6.47  cents  per  cubic  yard. 

Date  of  approval :  April  9,  1920. 

Date  of  commencement :  June  2,  1920. 

Date  of  expiration:  October  31,  1921  (subject  to  6  months*  extension). 

Percentage  of  completion  at  end  of  fiscal  year :  2.8  per  cent. 

HIRE    AND    OPKRATION    Ol-    CLAMSHELL    DREDGING   PLANT. 

Name  of  contractor :  Olympian  Dre<lging  Co. 

Amount:  $42,000  (approximately). 

Price  per  unit :  Actual  work  or  time  held  idle  for  periods  of  less  than  four 
hours,  per  hour,  $8.96,  $9.17,  $11.02,  $13,08,  $13.08,  $13.08;  towing  or  time  held 
idle  for  periods  in  excess  of  four  hours,  per  hour,  $6.96,  $7.12,  $8.56,  $10.58, 
$10.58,  $10.58. 

Date  of  approval :  June  5,  1920. 

Date  of  commencement :  June  5,  1920. 

Date  of  expiration :  November  30,  1920. 

Pcrc<Mitage  of  completion  at  end  of  fiscal  year:  (Indeterminate). 
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APPROPRIATIONS. 
UNITED  STATES  FUNDS. 

Frevious  projects   (actfe  June  25,  1910,  to  Mar.  4, 
1915,  Inclusive;  see  H.  Doc  No.  1491,  63d  Cong., 

3d  sess.,  p.  418 $600,000.00 

July  27,  1916 75,000.00 

Mar.  4, 1915  (allotted  May  10, 1917) 5, 000. W 

$680, 000. 00 

Existing  project: 

June  12,  1917  (allotted  June  20.  1917) 340,000.00 

.luly  1,  1918 330,000.00 

July  19,  1919 500,000.00 

1,170,000.00 

TotHl  of  United  States  funds 1,850,000.00 

STATE  OF  CALIFORNIA  FUNDS. 

State  of  California  appropriated  Mar.  1,  1909,  for 

use  with  this  appropriation,  and   deposited  the 

amount    in    the    United    States    Treasury    July 

1,  1911 400,000.00 

This  amount  and  any  further  sums  contributed 

were  accepted  and  reappropriated  by  the  cited 

act  of  Congress. 

State  of  California  appropriated  June  7,  1913 200,000.00 

Of  which  $(50,000  was  deposited  to  the  credit  of 

the  United  States  on  May  20,  1915,  and  $140,000 

July  9,  1915. 
State  of  California  appropriated  in  1915  for  use 

with  this  appropriation  and  deposited  the  amount 

in  the  United  States  Treasury 80,000.00 

680, 000. 00 

July  13,  1917 15,000.00 

Aug.  27,  1917 325,000.00 

Aug.  22,  1918 330,000.00 

Appropriated  by  State  of  California  but  not  yet 
made  available  to  the  United  States 500. 000. 00 

1,170,000.00 

Total  of  contributed  funds 1,850,000.00 

Grand  total 3, 700, 000. 00 

Receipts  from  sales,  etc. :  United  States  funds,  $102,564.29 ;  contributed  funds, 
$102,564.22 ;  total,  $205,128.51. 
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KXnOUIMKNTAL   TOWliOATS    him    MISSISSIITI    ItlVKK    AM>    ITS 

TIlIBl'TAKIES. 

FOR    AIMMTIO.NAL     INFORXIATION     RE(;ARDKN«5     THIS     WORK     SKK    VAUV.H     ti»7(i     TO     1072. 
OPERATIOXS  DIRIXO  THJ-:  FISCUI.  YEAR. 

The  board  was  reorganized  hv  Special  Orders,  No.  207.  11)19,  and 
Nos.  49  and  88,  1920,  Col  Charles  L.  Potter,  (\)1.  Charles  Keller, 
Col.  Harrv  Burgess,  and  Maj.  DeAVitt  C.  Jones,  Corps  of  Engineers, 
l>eiiig  detailed  as  members,  vice  Col.  Curtis  McD.  Townsend  and 
Maj.  Wildurr  Willing,  Corps  of  Engineers,  relieved  as  meml)ers. 

Hoard  meetinp  were  held  at  St.  Louis,  Mo.,  July  17,  1919,  and 
May  18,  1920,  all  members  being  present. 

The  equipment  on  the  V.  S.  towboat  h'hnj  was  unchanged,  except 
that  the  feathering  paddle  wheel  was  replaced  with  a  radial  fixed 
paddle  wheel.  Of  the  20  steel  barges  l)eh)ngin^  to  the  St.  Ix)uis 
engineer  district  which  were  loaned  to  the  Mississippi  River  Section, 
United  States  Railroad  Administration,  during  the  fall  of  191S, 
under  instructions  of  the  Chief  of  Engineers,  only  (>  were  returned 
during  the  yeyx,  and  these,  as  well  as  the  I\in(j,  were  urgently  needed 
by  the  district,  hence  tests  could  not  be  made. 

In  August,  1919,  the  self-])ropelled  I".  S.  dredge  //.  S,  Tuber  was 
secured  by  the  board  to  tow  for  experimental  purposes  two  or  more 
large  steel  barges  recently  designed  and  constructed  by  the  United 
States  for  use  under  lease  in  transportation  of  iron  ore,  coal,  and  oil 
Wtween  St.  Tx)uis  and  St.  Paul. 

The  Taber  left  St.  Louis  Septemlwr  i^O,  1919,  bound  north,  picked 
up*  steel  barge  No.  J  J  at  Dubuque^  Iowa,  October  H,  and  landed  this 
barge  at  St.  Paul  on  the  ir)th:  pi(*ked  up  similar  steel  barge  \o.  7 
at  Stillwater,  Minn.,  on  the  18th,  which  was  also  landed  at  St.  Paul. 
These  two  barges  were  loaded  with  610  and  658  tons  of  iron  ore  to 
drafts  of  about  rH  feet  and  left  St.  Paul  in  tow  of  the  Taher  on  the 
24th,  St.  Paul  gage  1.3  feet.  The  tow  arrived  at  St.  Louis  November 
19,  having  encountered  no  serious  difficulties  en  route,  although  the 
river  stage  was  unusually  low.  During  the  trip  19  boiler  and  engine 
tests  were  of  the  steam  plant  and  propelling  engines  of  the  Taber 
were  made,  and  in  the  still,  deep  water  of  the  lake  above  the  power 
ilam  at  Keokuk  there  were  made  23  wheel-thrust  tests,  including  16 
towing  tests  and  7  dock  tests,  with  feathering  paddje  wheel,  without 
variation  in  paddle  width  and  diameter  of  wheel. 

Proponed  operations. — The  preparation  of  a  report  embracing  the 
tests  and  investigations  of  the  board,  to  be  published  supplementary 
to  the  preliminary  report  of  1914,  has  been  begun  and  will  be  con- 
tinued. 

CONTRACTS  IN  FORCE. 

None. 


A  PPROPRI ATIONS. 

June  2;j,  1910 .-    $500,1)00 

Receipts  from  sales,  etc.,  .$4.298.c,7. 
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ANNFAL  HKPOHT  OF  THE  MIBSIKSIPPI  RIVER  COMMISSION  FOR  THE 
FISCAL  YEAR  ENDING  JUNE  30,  1920. 

Office  Missisbippi  River  Commission, 

St.  Louis,  Mo.,  July  12,  1920. 
From :  The  Mississippi  River  Commission. 
To:  The  Chief  of  Engineers,  United  States  Arr- 
Subject:  Annual  report  for  1920. 

The  act  of  June  28,  1879,  by  which  the  commission  was  created, 
defines  its  duties  in  part  as  follows : 

To  direct  and  complete  such  surveys  of  said  river  Ijetween  the  Hea<l  of  the 
Passes  near  its  inoutli  to  its  lieadwaters  as  may  now  be  In  progress  and  to 
make  such  additional  surveys,  examinations,  and  Investigations,  topographical, 
bydrographical,  and  hydrometrical  of  said  river  and  its  tributaries  as  may 
be  deemed  necessary  by  said  commission  to  carry  out  the  objects  of  this 
act.  ♦  ♦  ♦  To  take  into  consideration  and  mature  such  plan  or  plans 
and  estimates  as  will  correct,  permanently  locate,  and  deepen  the  chaimel  and 
protect  the  banks  of  the  Mississippi  lilver;  improve  and  give  safety  and  ease 
to  the  navigation  thereof;  prevent  destructive  floods;  promote  and  facilitate 
conmierce,  trade,  and  the  Postal  Service;     ♦     •     * 

Under  the  authority  of  this  and  subsequent  acts  making  appro- 
priations and  relating  to  the  subject,  surveys  and  observations  have 
been  carried  on  and  works  of  improvement  under  the  authority  and* 
direction  of  laws  making  appropriations  for  that  purpose  have  been 
undertaken  and  executed.  The  original  project  contained  in  the 
report  of  the  Mississippi  River  Commission,  dated  February  17, 
1880,  contemplated  the  permanent  fixing  and  improvement  of  the 
channel  to  a  depth  of  at  least  10  feet  at  extreme  low  water  by  the 
contraction  of  the  low-water  width  to  about  3,000  feet,  the  pro- 
tection of  the  banks  against  caving,  and  the  control  of  the  flood 
waters  by  means  of  levees.  This  report  was  the  one  upon  which 
Congress  made  its  first  appropriation  for  the  improvement  of  the 
Mississippi  River  under  commission  plans,  thereby  officially  adopting 
such  plans  for  the  inau|juration  of  this  work. 

When  the  Mississippi  River  Commission  began  the  work  of  im- 
provement there  were  few,  if  any,  precedents  of  practical  value  to 
serve  as  guides  in  a  project  of  such  magnitude.  But  very  meager 
data  as  to  the  regimen  of  the  river  were  available,  and  a  thorough 
knowledge  of  its  many  varying  phases  was  essential  before  satis- 
factory comprehensive  plans  o?  improvement  could  be  developed. 
Exhaustive  surveys  and  observations  of  the  physics  of  the  river  from 
the  headwaters  to  the  mouth  were  therefore  inau^rated  and  carried 
on  until  the  data  needed  were  secured,  and  experiments  with  various 
kinds  of  plant  and  material  were  also  made  in  order  to  develop  the 
equipment  and  type  of  construction  needed  for  efficient  work.  This 
work  occupied  several  years.  During  these  years  the  appropria- 
tions were  comparatively  small,  and  sometimes  failed  altogether  with 
disastrous  results  to  the  channel  works,  so  progress  was  necessarily 
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slow.  As  a  result  of  the  knowledge  of  the  i^egimen  of  the  river 
acquired  and  the  lessons  taught  by  the  experimental  work,  definite 
projects  are  now  entered  upon  with  confidence  of  success,  but  efforts 
looking  to  improved  methods  to  secure  greater  efficiency  and  economy 
must  1^  continued. 

The  earlier  works  were  designed  primarily  for  the  rectification  and 
improvement  of  the  channel,  and  were  confined  to  the  Plum  Point 
Reach,  147  to  186  miles,  and  Lake  Providence  Reach,  517  to  560 
miles  below  Cairo.  These  reaches  were  selected  because  here  the 
shifting  sand  bars  and  deficient  depths  were  most  pronounced,  and 
the  low-water  navigation  was  most  difficult.  Highly  oeneficial  results 
were  obtained  in  the  improvement  of  the  channel  depths  in  these 
reaches,  and  the  work  done  in  them  confirmed  the  soundness  of  the 
theory  upon  which  it  was  based,  but  also  demonstrated  that 
more  substantial  types  of  construction  were  needed  and  that 
the  permanent  improvement  of  the  channel  by  contraction  and 
revetment  works  would  consume  a  long  period  of  time,  while  the 
pressing  needs  of  commerce  called  for  immediate  relief.  The  de- 
velopment in  hydraulic  dredging  machinery  had  reached  such  a 
stage  at  this  time  as  to  hold  out  the  hope  that  an  immediate  and 
economical  solution  of  the  problem  of  temporarily  deepening  the 
channel  for  navigation  purposes  might  be  found  in  the  opening  and 
maintenance  of  channels  across  the  obstructing  bars  at  each  low- 
water  season  by  means  of  dredging.  After  extended  studies  and 
experiments  hydraulic  dredges  of  large  capacity,  adapted  to  the 
l)eculiar  service  required,  were  developed  by  the  commission,  and 
this  plan  of  temporary  improvement  of  the  low- water  channel,  with 
!i  view  to  maintaining  a  navigable  channel  not  less  than  250  feet  in 
width  and  9  feet  in  depth  was  adopted  and  has  l)een  applied  with 
success. 

Since  the  a<lo2)tion  of  dredging,  the  permanent  work  of  channel 
inii)rovement  has  been  chiefly  confined  to  the  revetment  of  banks, 
and  a  type  of  brush  and  stone  revetment  with  stone  or  concrete  upper 
bank  paving  has  been  developed  which  generally  withstands  the 
scouring  action  of  the  river. 

For  several  years  the  commission  has  been  experimenting  with 
concrete,  not  only  as  a  substitute  for  the  riprap  stone  of  the  upper 
bank  revetment,  but  also  to  replace  the  subaqueous  brush  mat.  For 
the  upper  l)ank  revetment,  concrete  laid  in  sheets  is  now  substituted 
for  stone  where  the  material  for  its  construction  can  l>e  obtained 
economically. 

During  the  seasons  of  1917  and  1918,  4,3(K)  feet  along  the  Yazoo 
Canal  in  front  of  the  city  of  Vicksburg  was  protected  by  a  mat  of 
reinforced  concrete  blocks  connected  by  wire  and  cables:  similar 
mats  4,0(K)  feet  in  length  were  constructed  on  the  Arkansas  River  at 
Red  Fork  and  in  the  Mississi]>[)i  River  at  Ashbrook  Neck  and 
Princeton,  Miss. 

During  the  season  of  1919  the  work  at  Ashbrook  Neck  was  ex- 
tended downstream  1,(K)0  feet,  and  800  linear  feet  of  concrete  mat 
was  also  placed  opposite  Delta  Point,  I^.  (602  L.).  On  the  Arkansas 
River  at  Pendleton,  Ark.,  2,000  linear  feet  of  concrete  mat  is  under 
construction,  1,(KK)  feet  of  which  has  been  completed.  In  Fitlers 
Hend  (i"),")]  T^.)  841  scpiares  of  bank  were  paved  with  concrete. 
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Experiments  have  been  made,  and  a  plant  has  been  devised  for 
constructing  and  placing  mattresses  composed  of  reinforced  concrete 
slabs,  50  by  250  feet,  of  a  thickness  of  about  4  inches.  Due  to  the 
war  and  to  the  difficulty  of  securing:  labor  during  the  past  year,  there 
have  been  delays  in  construction  of  the  plant,  but  it  is  expected  that 
it  will  l)e  available  for  service  this  season. 

The  extent  of  caving  bank  reijuiring  revetment  is,  however,  rela- 
tively so  great  when  compaied  to  tlie  funds  available  for  its  construc- 
tion that  it  has  Ikh^h  necessarv  to  confine  the  work  to  cases  of  urgent 
ne<*essity.  such  as  caving  banks  whicli  threaten  cut-offs  or  the  safety 
of  large  levees  which  could  be  replaced  only  at  excessive  cost,  and 
the  harbor  fronts  of  cities.  Substantial  revetment  for  the  purpose 
of  fixing  the  banks  of  the  river  is  essential  to  any  successful  scheme 
of  improvement  and  as  the  project  adoj)ted  by  Congress  requires  that 
the  commission  shall  "correct,  permanently  locate,  and  deei)en  the 
channel  and  protect  the  banks  of  the  Mississippi  River,"'  large  in- 
<Tease  in  expenditures  for  revetment  is  urgently  needed. 

An  important  item  in  the  oj>erations  of  the  commission  is  the  con- 
struction and  general  repair  of  levees,  and  about  one-half  of  the 
approj)riations  made  by  Congress  is  devoted  to  levee  purposes. 

KXTFNSIOX  OK  .1  ritlSDICTlOX  OF  TIIK   MISSISSIPPI   HWVM  COMMISSION. 

The  river  and  harbor  act  approved  March  4,  1913,  appropriated  the 
sum  of  $20(),(K)()  for  the  purpose  of  making  an  examination  of  the 
Mississippi  Kiver  from  Cape  (tirardeau.  Mo.,  to  Rock  Island,  111., 
*'  with  a  view  to  such  improvements  as  will  at  the  same  time  promote 
navigation,  develo[)  water  power,  and  protect  property  adjacent  to 
said  liver  from  damage  by  floods:  *  *  •  and  for  the  building 
of  such  kvees  l)etween  said  points  upon  the  river  in  aid  of  naviga- 
tion, as  may  In*  found  necessary  or  desirable  by  the  commission  and 
approved  by  the  Chief  of  Engineers." 

Tlie  river  and  harbor  act  ai)i)roved  July  27,  15)10,  provides  that — 

any  funds  which  art'  herein,  or  niny  hereafter  he.  apijroprhited  ])y  (\»njrress  for 
improving:  the  Mississippi  Itlver  l»et\veen  Hend  of  Passes  and  the  numth  of 
tlie  Ohio  Kiver,  and  w-hieh  may  he  allotted  to  levei»s.  may  \h^  expende<l  under 
the  direction  of  ihe  Si*eretary  of  War,  in  aeeonlance  witli  the  plans,  specitlca- 
tlons,  and  re<H)mniendations  of  the  Mississij>pl  River  (Vmmiission,  as  api>r<»ved 
hy  the  Chief  of  Knf^ln«H»rs,  foi  Iovih»s  n|H»n  any  pail  of  said  river  hetween 
Head  of  rass<»s  and  Kock  IshuKl,  III..  In  such  manner  as,  in  rhelr  opinion,  shall 
hest  Improve  inivlpUlon  and  i>ronroie  the  interests  of  ccimmeree  at  all  stajjes 
of  the  river. 

The  flood-control  act  approved  March  1,  1917,  provides  in  ])ara- 
graph  (<")  of  section  1  that — 

any  fmids  which  may  hereafter  he  api)r(»i)riateil  under  authority  of  this  act 
for  improvingr  the  Mi.ssls.sippl  Kiver  hetween  the  Head  of  the  Pas.ses  and  the 
mouth  of  the  Ohio  River,  and  which  may  he  allotted  to  levees,  nuiy  l>e  expended 
uj)on  anv  [»Hrt  of  said  river  hetween  the  Head  of  the  Tasscs  and  Rock  Island, 
III. 

The  river  and  harbor  act  ai>proved  July  27, 191G,  provides — 

That  the  watercourses  conuecteil  with  said  river  and  the  harbors  upon  it, 
now  under  tiie  control  of  the  Mississippi  Kiver  C<»mmlssion.  and  under  Improve- 
ment, together  with  the  harbor  at  VicksburK,  Miss.,  and  the  Ohio  River  from 
its  numth  to  the  mouth  of  the  Cache  River,  which  are  hereby  transferred  to 
and  placed  mider  the  c(»ntrol  and  .|urlsdlctl(»n  of  such  commission,  may,  in  the 
<Iiscretion  of  saiil  c<mnnission,  >iiM>n  approval  by   the  Chief  of  Engineers,  re- 
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ceive  allotments  for  iiuproveiiients  now  under  way  or  hereafter  to  be  under- 
taken, to  be  paid  for  from  the  amount  herein  appropriated. 

Provided  further,  That  no  part  of  the  improvement  of  the  Ohio  River,  with  a 
view  to  the  construction  of  locks  and  dams,  shall  be  considered  as  transferred 
to  or  placed  under  the  control  and  Jurisdiction  of  the  Mississippi  River  Com- 
mission. 

The  same  act  provides  that — 

The  jurisdiction  of  the  Mississippi  River  Coiumission  Is  hereby  extended  so 
as  to  Include  that  part  of  the  Arkansas  River  between  its  mouth  and  the  inter- 
section thereof  with  the  division  line  between  Lincoln  and  Jefferson  Counties^ 
und  any  funds  which  are  herein  or  may  be  hereafter  appropriated  by  Congress 
for  improving  the  Mississippi  River  between  Head  of  Passes  and  the  mouth 
of  the  Ohio  River,  and  which  may  be  allotted  to  levees  and  bank  revetment, 
may  be  expended  within  the  limits  of  said  extended  Jurisdiction,  under  the 
direction  of  the  Secretary  of  War,  in  accordance  w^ith  the  plans,  specifications, 
and  recommendations  of  the  ]Mississippi  River  Commission,  as  approved  by  the 
Chief  of  Engineers,  and  upon  like  terms  and  conditions  for  levees  and  bank 
revetment  upon  any  part  of  the  Mississippi  River  now  under  the  Jurisdiction 
of  said  commission,  and  in  such  manner  as  will  best  promote  and  accomplish 
the  purposes  for  which  the  commission  was  created,  in  so  far  as  the  territory 
hereby  added  to  its  said  Juilsdictlon  may  be  involved. 

The  flood-control  act  approved  March  1,  1917,  further  provides — 

That  the  watercourses  oonnecteil  with  the  Mississippi  River  to  such  extent 
us  may  be  necessary  to  exclude  the  flood  waters  from  the  upper  limits  of  any 
delta  basin,  together  with  the  Ohio  River  from  Its  mouth  to  the  mouth  of 
Cliche  River,  may,  in  tlie  discretion  of  said  commission,  receive  allotments  for 
improvements  now  under  way  or  hereafter  to  be  undertaken. 

Briefly  stated  in  general  terms  and  quoting  in  part  the  several 
acts  of  Congress  under  which  the  project  is  being  carried  out,  the 
work  now  in  progress  covere  the  Mississippi  River  from  Rock  Island, 
111.,  to  the  Head  of  the  Passes,  1,571  miles,  "the  Ohio  River  from  its 
mouth  to  the  mouth  of  the  Cache  River,"  and  "  the  Arkansas  River 
between  its  mouth  and  the  intersection  thereof  with  the  division  line 
between  Lincoln  and  Jefferson  Counties,"  and  it  includes — 

1.  Flood  protection  by  construction,  extension,  and  repair  of  levees  from  Rock 
Island,  111.,  to  Head  of  the  Passes,  1,571  miles;  along  the  Ohio  River  below 
the  mouth  of  the  Cacho  River  and  the  Arkansas  River  up  to  the  Lincoln-Jeffer- 
son County  line,  in  cooperation  with  the  several  States  and  levee  boards,  to 
'•  prevent  destructive  floods." 

2.  Continuation  of  Improvement  below  the  mouth  of  the  Ohio  River  so  as  to 
"  ^Ive  safety  and  ease  to  navigation  "  of  the  Mississippi  River  at  flood  stages 
by  facilitating  the  interchange  of  traffic,  "commerce,  trade,  and  the  Postal 
Service,  with  a  view  to  securing  a  i)ermanent  channel  depth  of  9  feet "  by 
means  of — 

(a)  Revetment  of  caving  banks  to  "correct,  permanently  locate,  and  deepen 
the  channel,  and  protect  the  banks  of  the  Mississippi  River,"  and  for  the  pi-^ser- 
vation  of  harbors  and  the  security  of  levees. 

(&)  Dredging,  for  the  purpose  of  maintaining  at  all  stages  a  "  uavigablo 
channel  250  feet  in  width  and  9  feet  in  depth,"  including  construction,  opera- 
tion, and  maintenance  of  suitable  dredge  boats  and  auxiliary  devices  and  ap- 
pliances therefor. 

3.  Tlie  maintenance  of  a  navigable  channel  between  the  waters  of  the  Mlssis- 
sipi)i.  Red,  and  Atchafalaya  Rivers. 

4.  Physical  investigations;  maintenance  of  gages,  and  discharge  measure- 
ments of  the  Mississippi  River  and  its  tributaries,  preparation  and  publication 
of  maps  and  physical  data;  surveys  and  investigations  covering  all  phases  uf 
river  regimen  governing  the  work  of  channel  improvement  and  flood  control 
•'  from  the  headwaters  of  the  Mississippi  River  to  the  Head  of  the  Passes." 

5.  Other  misc(»lhineous  details  incident  to  the  execution  of  the  general 
pro.itH't. 
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The  policy  adopted  by  the  Mississippi  Biver  Commission  for  work 
under  tne  flood-control  act  apijroved  March  1, 1917,  is  given  in  detail 
in  the  annual  report  of  the  Chief  of  Engineers  for  1918,  page  3462. 

APPROPRIATIONS  AND  AIXOTMENTK. 

From  the  creation  of  the  Mississippi  River  Commission  to  «fune 
30, 1920,  the  total  specific  appropriations  made  for  expenditure  under 
it  on  the  Mississippi  River  and  tributaries  have  amounted  to 
$118,711,095.68.  (See  Table,  Rexjapitulation  of  Appropriations,  etc.^ 
page  3017.) 

By  the  sundry  civil  act  approved  July  19,  1919,  the  sum  of 
$6,670,(X)0  was  appropriated  for  the  work  of  the  Mississippi  River 
Commission  in  carrjnng  out  the  provisions  of  the  flood-control  act  ap- 
proved March  1,  1917.  On  recommendation  of  the  commission^ 
allotments  of  this  appropriation  were  made  during  the  year  as  fol- 
lows: 

SK^Kl-rrARY  AND   NOBTHF31N   DrSTRICT. 

Miaslsslppi  River  Commlgsion $60,000.00 

Surveys,  gages,  and  observations 25,000.00 

New  steamer 100, 000. 00 

T^evees,  Cape  Girardeau,  Mo.,  to  Rock  Island,  lU. : 

Rock  Island  to  New  Boston,  111 25, 000. 00 

Grand  Tower  to  Gale,  111 I 42,000.00 

Warsaw  to  Qulncy,  111 60, 000. 00 

Quincy  to  Hamburg  Bay,  III 100,000.00 

Kings  Lake  levee  and  drainage  district 40, 000. 00 

Foley  levee  nnd  drainage  district 5, 000. 00 

457, 000. 00 

DRKDOING    DISTRICT. 


Field  operations 1~L 

Care  and  repair  of  plant }    475, 000. 00 

Boilers  for  Zcia  and  condensers  for  Zeta  and  Kappa 

Memphis  Harbor__ 76,000.00 


ll    475 


550, 000. 00 

FIKST   AND    SECOND   DISTRICTS. 

H^vetmeut: 

Porter  Lake,  Ark 200,000.00 

Barfleld,  Ark 200, 000. 00 

riopefield  Bend,  Ark 25,000.00 

Bauxlppl,  Ark 60, 000.  00 

Wyanoke,  Ark 60, 000.  00 

Norfolk,  Miss 100,000.00 

Sunflower,  Miss 100, 000. 00 

General  repairs  and  stone 150,000.00 

Care  and  repair  of  plant 100,000.00 

New  plant 100, 000.  Oa 

Levees: 

Upper  St.  Francis  levee  district 150,000.00 

Lower  St.  Francis  levee  district 400, 000.  00 

White  River  lovee  district 200,000.00 

1,845,000.00 
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THIRD    DISTRICT. 

Revetiueiit : 

PHiither   Forest,  Ark $;iO,Ul)0.00 

Fillers,  Miss 30,000.00 

Bolivar,   Miss .'10,000.  00 

Princotoii,  Miss .._     80,<K)0.00 

Vnlewoo«l,   Miss... 50,000.00 

Uiverum,  Miss 150,000.00 

Arlcansas  City,  Ark 35, 444. 80 

r!ottoiiw(KMl,   M1.SS .10, 000. 00 

Ashbrook  Neck  ami  Dike 50,000.00 

Opposite  Delta  Point,  La 64,555.20 

(General  repairs  and  stone 130.000.00 

(^are  and  repair  of  plant 80,000.00 

New  plant 140.000.00 

Levees  * 

Lower   YaziK>,   Miss 000.000.00 

rpi»or  Tensas,  Ark  400,000.00 

1,870.000.00 


FOURTH    Dl .STRICT. 

lievetnient : 

Plaqueniine,  La    78,000.00 

New  Orleans,  T^ 168,000.00 

Kenn>e  Heml,  La 148,000.00 

Marenpo  Bend,  La 91,000.00 

GiU^H  Bend,  Mi.ss 58,000.00 

Grand  Bay.  La 25,000.00 

Hard  Times  Bend,  La 45.000.00 

New  Orleans  Harbor 10,000.00 

('are  and  repair  of  plant --  100,000.00 

New  plant 174,000.00 

p:xi)erlmental   work  .     26,000.00 

Levees : 

Lower  Tensas.  La 420,000.00 

Atchafalaya,    La 280,000.00 

Lafonrche,    La 50,000.00 

Barataria,  La 40,000.00 

Pontcbartrain.  La 150,000.00 

Lake  Borpne,  La 30,000.00 

}Uh\  and   Atcbafalaya  Rivers 55,000.00 


1,  948, 000. 00 


RECAPITULATION. 


DiHbuniiDgofficv. 


Revet- 
ments, 


iJecretary  and  northern  du»triet ' 

Dredging  district ! 

First  and  second  district** $1,095,000 

Third  district !        870, 000 

Fourth  district 923,000 


Total '    2,S88,000 


I>eveos. 


i^JS^^S^      Total  by 


S272,000  I  S185,000  '  S457,00O 
.'iSOjOOO  550,000 

750,000  1,845,000 

1,000,000  1,870,000 

970,000  '    55,000  ,  1,948,000 

2,992,000    790,000  6,«70,000 


By  the  sundry  civil  act  approved  June  5, 1920,  the  sum  of  $6,670,000 
was  appropriated  for  the  work  of  the  Mississippi  River  Commission 
in  carrying  out  the  provisions  of  the  flood-control  act  approved 
March  1, 1917.  On  recommendation  of  the  commission  allotments  of 
this  appropriation  were  made  during  the  year  as  follows: 
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NORTH FRN    DISTRICT,    SKCRKTARY. 

Mississippi  River  Gominlssion $0<).(M)0 

Purveys,  Rages,  nnd  ohservfttions .. __ ..   __  44).0O() 

T^evees : 

Rock  Island  to  New  Boston, 15,  fHK) 

Muscatine  to  mouth  of  Iowa  River 30,  (XK) 

Warsaw  to  Quincy 20, 0(K) 

Qulncy  to  Hamburg  Bay 200,000 

LaGrange  to  mouth  of  Missouri  River ^ 12,000 

Prairie  du  Pont  to  Grand  Tower 25,000 

Grand  Tower  to  Gale 35,000 


Total _    .       .  _     _.     _  --.         437.000 


nKKI>(JI.\<;   DISTRICT. 

J>ri'4l^'ing  (»i>erntioiiK _._.   _   . . ._-   -  200,001) 

<^are  and  repair  of  plant ._ fiO.OOO 

Memphis  Harbor 75,(KK) 

Boilers — dredge^ /'VfirZ  and  frV/mm</   ___    80,000 

Dredge  depot,  warehouse,  quarters,  etc 80,000 

New  cutter  dredge,  16-lnch 150,  (KM) 

Refrigerating  plant  for  Gamma.^. _.   .  .,  ._  -  7,000 

642,000 

FIRST  AND  SECOND  DISTRICTS, 

R»'Vt-tiueiit : 

Porter  Lake,  Ark __-  ._—    l.m^MIO 

Barfield.  Ark 50.000 

Trotters,  Miss ..     -    100,000 

Wyanoke,    Ark 100,001) 

Memphis  Harlmr  and  Hoi>efieId  Point 100,000 

HickniHii,   Ky -  ..    --      ---    -    — -  -    . 25,000 

(leneral  repairs  and  stone-- 100, OOii 

Tare  and  repair  of  plant '  _. .  . SO,iHM» 

Kxi^eriinental  concrete  revetment 25,  (KX» 

New  plant  (steel  material  barges,  2  quarter  boats,  1  survey  boat, 

rebuilding  steamer  ChiHvo) _  .. 300,  (MH) 

l^'v«»es : 

rpiK»r  St.  P'nincis _. __     --  1(K).0(K) 

Ueelfooi_.      -  50,00') 

Lower   St.    Francis ___        400,000 

White    IUver_          .-_- 150, 0(HI 


1,730,000 

THIRD    1»  I  STRICT. 

Revetment : 

Riverton,  Miss.    -_     ___    -     120,000 

Panther  }'^^rest,  Ark -    .  —   -                 -  85,000 

Opimsite  l>elta  Point,  La ._-    180,000 

(:ottonw<M)d,   Miss ---       --    00, 0(K) 

Arkansas  (Mty,  Ark 120.000 

Valewood,   Miss - .    60,000 

(;rand  T^ike,  Ark 0(^000 

(teneral  repairs  and  stone- 120,000 

Care  and  repair  of  plant .--       80,000 

New  plant  (steel-hull  towboat,  6  steel  material  barges) 190,000 

I^evees : 

Lower  Yazoo .- - 500,  OCK) 

T'^pijer  Tensas ---  500,000 

2.075.000 
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jx)UisTH    mniKui. 

Revetmeot : 

Kempe  Beud,  La .     _-         $150,UOO 

Plaquemine,  La 100.000 

Grand  Bay,  La 100,000 

Marengo  Bend,  La 90,000 

Xe^    Orleans,   La 150.000 

(Jeneral  repairs  and  stone__  _.       . . 150,000 

Cure  and  repair  of  plant  .    ...      ._       ... 180.000 

I>evi»eM : 

Lower    Teiisas..  _     __     _   .          .... _.  ... 275,000 

Atehafalaya .._.    .         ...    _       245.000 

Lafourehe .-_  _.  _  ___       _       75,000 

Barataria .                        __.       50,000 

Pontehartrain...        _ 175.000 

Lake  Borjcne 31,000 

K»-d  jind  Atrhafaiayji    Rivers       ...    ,      .  .            _.      .    .._.  15.000 


1,786.000 
KECAriTl'LATlON. 


I 

Secretary  and  northern  distnct 1337,000  j     1100,000  $«7,0» 

Dredging  district I       t>42,000  642,000 

.,.    .**_5            .  . 700,000 1,730,000 

— '  —  -  Y,  075, 000 

, .  _  .  _>M0» 

Total 3,025,000  i    2,W.s,000  |        757,000  6,670,000 


I'lvagiuK  oisinci ' Df2,uuu  ou,w 

First  and  second  dlslricia 11,030,000'       700,000   1,730,0 

Third  district 1,075,000'    1,000,000  1 2,075,0 

Fourth  district 1>21),000  !        Ml, 000  '          16,000  1,786,0 


The  following  reallotments  of  fumls  from  prior  appropriations 
have  l>een  made  during  the  year : 

Secretary. 

From  1917  aliotnieiii  for  new  steamer  to  surveys,  gages,  and  obser- 
vations   _._ $Hi,  tim».  ««> 

Drethjitig  diMtrict. 

From  11)18  ailoiment  for  dred^inK  and  miscellaneons,  first  and  sec- 
ond districts,  to  dnMljrin^  and  miscellnntHms,  dredging  district I'o, Oi)<*.  ♦*► 

First  atnl  avmnfi  flint rivt ft. 

From  li)i;^  allotment   lor  Hehiui,  Arl^.,  to  revetment  Porter  Lake, 
Ark  _.         .  _-    ...       -.        _.     .        ;»».70l.'M 

Third  di^trivt. 

From  1U17  allotment  for  new  steamer.  Secretary,  to- 

Revetmcnt,  niverton.  Miss ..     _  25,U0l>.0i» 

Revetment,  Pantlier  Forest,  Ark .  25,000.00 

Revetment,  Cottonwood,  Miss _.  _         __  25,000.00 

Revetment,  o|)p(»site  I>elta  l*oint.  La.        -.   .  25,000.1^^ 

In  addition  to  the  above  allotments,  the  sum  of  $J),1(M)  was  allotted 
by  the  Chief  of  f^ngineei-s  for  the  Hseal  year  ending  June  30,  1920, 
from  the  permanent  in<lefinite  approi)riation  made  by  act  of  August 
11,  1SS8,  as  amended  by  act  of  June  Ki,  19()*2,  for  gauging  the  waters 
of  the  Missi.ssi))pi  Kiver  and  its  tril>utaries,  which  is  applied  to  the 
maintenance  of  certain  river  gauges. 
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MISSI88IPPI  RIVER  COMMISSION. 

Commiasioners. — ^The  commissionens  during  the  fiscal  year  were 
Col.  C.  McD,  Townsend,  Corps  of  Engineers,  United  States  Army^ 
president  to  February  15,  1920:  Col.  Mason  M.  Patrick,  Corps  of 
Engineers,  United  States  Army,  from  November  22,  1919,  to  March 
1,  1920,  acting  president  from  February  16,  1920,  to  March  1,  1920; 
Col.  Charles  L.  Fotter,  Corps  of  Engineers,  United  States  Army,  from 
March  1,  1920,  president  from  March  2,  1920;  J.  A.  Ockerson,  civil 
engineer;  Col.  James  G.  Warren,  Corps  of  Engineers,  United  States 
Army,  to  November  22,  1919;  Charles €1.  West,  civil  engineer;  Maj. 
Gen.  fvansing  H.  Beach,  (^hief  of  Engineere,  United  StaS?s  Army,  to 
March  1,  1920;  Edward  A.  Glenn:  Robert  L.  Faris,  Assistant  Super- 
intendent, United  States  (/oast  and  Geodetic  Survey,  from  August 
23,  1919;  Col.  Herbert  Deakyne,  Corps  of  Engineers,  United  States 
Army,  from  March  1,  1020;  and  Lieut.  Col,  Harry  Bu^ess,  Corps 
of  Engineers,  United  States  Army,  from  March  1, 1920, 

Secretat'y  and  diatrkt  engineers. — The  following  engineers  were 
on  duty  under  the  commission  during  the  year :  Secretary  and  north- 
ern district  engineer,  E.  J.  Thomas,  assistant  engineer,  to  July  22, 
1919 ;  (,'ol.  Jarvis  J.  Bain,  Engineers,  United  States  Armv,  from  Julv 
22,  1919,  to  Octol)er  13,  1919;  Maj.  Wildurr  Willing,  Corps  of  Engi- 
neers, United  States  Army,  from  Octoljer  18,  1919,  to  April  20, 1920; 
and  Maj.  All)ert  K.  B.  Lyman,  Corps  of  Engineers,  united  States 
Army,  from  April  20,  192?).  Dredging  district  engineer,  Maj.  A.  E. 
Waldron,  Corps  of  Engineers,  United  States  Army,  to  March  1/), 
1920;  F.  H.  HiUiard,  assistant  engineer,  from  Man^h  15,  1920.  First 
and  second  districts  engineer,  Maj.  J.  N.  Hodges,  Corps  of  Engi- 
neers, United  States  Army.  Third  distri<»t  engineer,  Maj.  Curtis  W. 
Otwell,  Corps  of  Engineers,  United  States  Army,  to  January  10, 
1920;  Capt.  efohn  W.  Stewart,  Corps  of  Engineers,  United  Staters 
Army,  from  January  10,  1920,  to  May  27,  1920;  Maj.  E.  P.  Howell, 
Corps  of  Engineers,  United  States'  Armv,  from  May  27,  1920i 
Fourth  district  engineer,  Col.  G.  McC.  Derfcy,  United  States  Army, 
retired,  to  August  12,  1919;  Maj.  H.  S.  Hetrick,  Corps  of  Engineers, 
United  States  Army,  from  August  12,  1919,  to  January  3,  1920; 
Maj.  Elliott  J.  Dent,  Corps  of  Engineers,  United  States  Armv,  from 
January  6,  1920,  to  March  1,  1920;  Maj.  J.  Franklin  Bell,  Corps  of 
P^ngineers,  United  States  Army,  from  March  1, 1920. 

SesHiohH. — F'our  sessions  of  the  commission  were  held  during  the 
fiscal  year.  The  one  hundred  and  forty-seventh  and  the  one  hun- 
dred and  fiftietli  si^ssions  were  held  in  the  offices  of  the  commission. 
International  Life  Buildini?,  St.  Ijouis,  Mo.,  July  14  to  17,  1919,  ana 
June  10  to  12,  1920,  respectively.  Tlie  one  Iiundred  and  forty-eiglith 
and  tlie  one  hunch'ed  and  forty-ninth  sessions  were  held  on  board 
the  steamer  Mi^Hhsippl  during  inspections  of  the  river  from  St. 
r^uis.  Mo.,  to  New  Orleans,  La.,  Xoveml>er  14  to  22,  1919,  and  April 
S  to  15.  19*20,  respectively. 

At  these  sessions  public  Iiearings  were  given  to  rei)resentatives  of 
navigation,  levee,  commercial,  and  other  interests  of  the  river. 

SIRVEYS,   OAOKS,    AND   OBHEKVATIONK. 

I'lie  general  survey  of  the  Mississippi  River  from  Head  of  Passes 
to  its  headwatei-s  has  been  complete(l,  and  a  resurvey  from  Cairo 
to  the  mouth  of  Red  River,  a  distance  of  772  miles,  was  completed 
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in  1914.  Maps  and  charts  of  the  survey  and  of  the  resurvey  have 
been  published.  Special  surveys  have  been  made  for  various  pur- 
poses. 

Discharge  observations  of  the  river  and  many  of  its  tributaries 
have  been  made  at  high  and  low  water,  river  and  tide  gaees  have 
been  maintained,  and  other  physical  data  have  been  collected.  (For 
details  see  Appendix  1.) 

DREDGES  AND  DREDGING. 

For  the  purpose  of  maintaining  a  channel  at  least  9  feet  deep  and 
250  feet  in  width  at  all  stages  of  the  river  10  dredges  have  been 
constructed.  A  navigable  channel  has  been  maintained  since  1896 
and  a  channel  of  project  dimensions  has  been  maintained  since 
1902,  except  as  follows :  For  18  days  in  1903  and  a  few  days  in  1904 
the  depths  at  one  bar  were  8  and  8J  feet.  For  a  few  days  there  was  a 
depth  of  between  8  and  9  feet  at  five  bars  in  1908,  seven  bars  in 
1910,  five  bars  in  1914,  two  bars  in  1916^  and  one  bar  in  1917.  For 
a  few  days  there  was  a  depth  of  between  7  and  8  feet  at  one  bar  in 
1908.  For  a  few  days  at  one  bar  in  1913,  four  bars  in  1916,  and 
three  bars  in  1918  the  required  width  was  not  maintained. 

During  the  dredging  season  of  1919  three  dredges  maintained  a 
<;hannel  of  project  dimensions,  except  that  during  the  latter  part  of 
September  for  a  few  days  there  was  a  depth  of  8^  feet  at  Point 
Pleasant,  and  that  the  least  width  of  9- foot  channel  at  Wrights 
Point  was  160  feet. 

A  navigable  channel  at  low  water  was  dredged  from  the  channel 
below  Late  Providence  to  the  steamboat  landing  in  front  of  the 
town.  The  operation  of  dredges  was  interfered  with  by  labor  con- 
ditions, which  made  it  impossible  to  secure  the  necessary  crews  at 
all  times.  Dredges  were  in  the  field  from  July  14  to  December  1. 
(For  details  see  Appendix  2.) 

Navigation  below  Cairo  was  not  interfered  with  by  ice  during 
the  winter  of  1919-20.  Between  St.  Louis  and  Cairo  running  ice 
was  sufiicient  to  interfere  with  navigation  10  days  in  December,  11 
days  in  January,  6  days  in  February,  and  2  days  in  March.  No 
steamboats  departed  from  or  arrived  in  the  St.  Louis  Harbor  from 
December  10, 1919,  to  February  10,  1920,  inclusive. 

GENKRAI.  STAGES  OF  THE  KIVEK  Dl^RlNO  THE  YEAR. 

The  stage  of  the  Mississippi  River  remained  above  20  feet  on  the 
Cairo  gage  until  July  13.  After  that  date,  with  the  exception  of  a 
rise  of  0.8  foot  during  the  latter  part  of  eJuly,  of  1.6  feet  during 
August,  and  of  2.9  feet  early  in  September,  the  stage  at  Cairo  de- 
clined gradually  until  September  19,  when  the  gage  read  7  feet,  the 
lowest  reading  on  that  gage  during  the  year.  Stages  at  Cairo  varied 
between  10  feet  and  30.6  feet  in  October,  between  19.2  feet  and  39 
feet  in  November,  and  between  21.5  feet  and  42.1  feet  in  December. 
A  rise  during  January  crested  at  Cairo  at  40.8  feet  February  3.  A 
second  rise  crested  at  Cairo  March  31,  reaching  a  stage  of  61.4  feet, 
the  highest  during  the  year.  A  third  rise  crested  at  Cairo  May  1, 
reaching  a  stage  of  49.6  feet.  Continued  rains  maintained  the  stage 
at  Cairo  above  33  feet  in  May  and  above  20  feet  in  June. 

Continued  high  stages  at  Cairo,  combined  with  high  stages  in  the 
White  and  Yazoo  Rivers,  maintained  high  stages  at  Vicksburg  for 
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an  unusual  length  of  time.  The  Vicksburg  gaffe  reading  was  above 
48  feet  69  days,  April  8  to  June  5,  and  was  above  60  feet  40  davs, 
April  12  to  May  21. 

REVETMENT  WORK. 

There  is  summarized  in  the  following  table  the  total  lengths  of  the 
iwisting  revetments  and  the  amounts  constructed  during  the  year, 
(For  details  see  Appendixes  3,  4,  and  6.) 
ttffecHre  length  of  hank  protection,  June,  1920,  and  length  huUt  during  the  pear. 


Locality. 


Below  Cache  River,  111.  (on  Ohio  River) . 


Cohimbus,  Ky 

Hickman,  Ky 

Sloogh  Landing  Neck,  Tenn 

New  Madrid.  Mo 

Oayoao  Bend,  Mo 

Caruthersvllle,  Mo 

Barfleld,  Ark 

Plum  Point  Reach: 

Daniels  Point,  Ark 

Ashport,  Tenn 

Fletchers  Bend,  Ark 

Osoeola,  Ark .* 

Bullerton  Bar,  Ark 

<}olden  Lake,  Ark 

Robinson  Cruaoe  Island 

Hopeflold  Bend,  Ark 

Memphis,  Tenn 

Wyanoko,  Ark 

Tennessee  Chute,  Tenn 

Norfolk,  Miss 

Star  Landing,  Miss 

Porter  Lake,  Ark 

Wahiut  Bend.  Ark 

Trotters  Landing,  Miss 

Helena,  Ark 

Delta,  Miss 

Old  Town  Bend,  Ark 

Sunflower,  Miss 

Riverton,  Miss 

Pendleton,  Ark.  (Arkansas  River). 
Red  Fork,  Ark.  (Arkansas  River). . 

Lake  Bolivar  Front,  Miss 

Ashbrook  Neck,  Miss 

Panther  Forest,  Ark 

Leland  Neck.  Ark 

Oreenvlile,  Miss 

Vauclusc,  Ark 

Longwood,  Miss 

CtrSSd  Lake,  Ark 

Princeton,  Miss 

Lake  Providence  Reach: 

Louisiana  Bend 

Lake  Providence,  La 

Valewood,  Miss 

Fitlers  Bend,  Miss 

Cottonwood,  Miss 

Albermarle  Bend,  Miss 

Delta  Point,  La 

Opposite  Delta  Point 

Vicksburg,  Miss 

Reid-Bedford  Bend,  La 

Hard  Times  Bend,  La 

Bondurant  Chute,  La 

Kempe  Bend,  I/a 

Giles  Bond,  Miss 

Marengo  Bend,  La 

Natchez  Front,  Miss 

Grand  Bay,  La 

Plaquomino,  La 

Avondale,  La 

Now  Orleans  Harbor 


Miles 
from 
Cairo. 


Above, 
2 
Below. 
21 
36 
60 
71 
106 

no 

141 

152 
lfi&-150 
158-161 
163-16S 
168 
192 
235 
227-230 
230-232 
235 
237 
254 
257 
261 
281 
304 
306 
315 
.324 
355 
398 
399 
399 
414 
448 
450 
471 
480 
488 
503 
511 
515 

522 
542 
528 
551 
557 
509 
601 
601 
602 
607 
645 
657 
673 

687-601 
093 
700 
808 
854 
953 

960-970 


Bank  of 
river. 


Right. 


I^ft... 
..do.. 
..do.. 
Right. 
..do... 
..do.. 
..do.. 


..do. 
Left.. 

..do.. 

..do.. 

..do.... 

..do.. 

Left... 

Right. 

Left... 

..do.. 

..do.. 

Left... 
Riffht. 
Left... 
Right. 
Left... 
..do.. 

Left... 
..do.... 

Left 


Rlriit. 
Left... 


Right. 
Left... 


Total. 


1  3.15  miles. 
!M);W)  -KNG  1920— FT  2 


"noemasr 


Built 

during 

the  year. 


Linearft. 


Left.. 
...do.. 
...do.. 
..do.. 
Ri£ht, 
lift.. 
..do.. 
Rieht. 

!!do;; 

..do.. 
Left.., 
Right. 
Left.. 
Rieht, 

iidS:.-. 

Right  I 
and  left. 


891 


744 


1,043 
'2,*i36' 


2,600  I 
2,000 


2,600 
900 


1,100 


1,800  1 


'866*1 


1 16,617 


Revet- 
ment in 
place. 


Linearft. 
1,120 

3,200 
1,400 
16,364 
4,460 
6,280 
2,342 
8,394 


57,290 


3,000 
744 

14,800 

14,800 
1,043 
1,000 
1,900 
7,636 

12,486 
7,160 
6,125 
5,000 
7,195 
9,910 
8,770 
2,600 
2,000 
4,200 

10,640 

13,150 
7,500 
5,000 

23,000 
4,075 
4,200 

10,000 
3,600 

n,300 

12,600 

1,800 

13,200 

9,900 

13,720 

5,900 

800 

4,200 

8,700 

7,380 

4,150 

28,175 

20,917 

12,844 

3,536 

3,180 

6,370 

1,616 

68,817 


«  530,386 
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MEMPHIS  UABBOR. 

During  recent  years  there  have  been  enormous  changes  in  the  regi- 
men of  the  river  at  and  above  Memphis.  The  chanffR  has  moved 
eastward  over  2  miles  out  of  Hopefiela  Bend^  where  bank  erosion  was 
formerly  so  active  that  revetment  was  required  to  check  it,  and  the 
river  now  leads  almost  directly  from  the  foot  of  Island  40  to  Hope- 
field  Point.  It  is  still  in  a  transitional  state  with  a  tendency  to  move 
eastward'  into  the  bank  of  Old  Hen  Island,  and  this  has  been  some- 
what accelerated  by  the  construction  of  a  series  of  dikes  fix)m  Robin- 
son Crusoe  Island  eastward.  These  dikes  have  not  proved  as  efB- 
cient  as  had  been  expected,  mainly  because  of  the  very  long  dela^  in 
their  construction  due  to  difficulty  in  securing  labor  and  materials 
during  the  war  period,  and  last  year  on  account  of  continued  high 
stages  of  river  leaving  the  project  of  1916  still  incomplete,  but  work 
thereon  will  be  continued  during  the  present  low- water  season. 

The  sand  bar  which  for  several  years  has  masked  the  harbor  front 
still  remains  a  serious  menace  and  prevents  easy  access  to  the  paved 
wharf  during  low  and  medium  stages  of  the  river  which  cover  about 
five  months  of  each  year.  To  mitigate  this  evil  in  a  measure  pend- 
ing the  possible  removal  of  the  bar  a  navigable  channel  is  maintained 
along  tne  paved  wharf  by  dredging,  which  enables  steamboats  to 
land  at  any  part  of  the  wharf  at  all  stages  of  river.  The  maintenance 
of  this  channel  will  require  annual  dredging  so  long  as  the  sand  bar 
in  front  of  the  harbor  remains. 

Dredging  in  Memphis  Harbor  was  transferred  from  the  first  and 
second  districts  to  the  dredging  district  August  1, 1919.  At  various 
times  during  the  year  four  hydraulic  dredges  and  one  dipper  dredge 
were  operated  in  the  harbor,  and  a  channel  of  width  and  depth  suffi- 
cient to  accommodate  river  traffic  was  maintained. 

A  further  menace  to  the  harbor  facilities  of  Memphis  has  de- 
veloped from  the  foot  of  Calhoun  Street  downstream  to  near  the 
Rock  Island  Railway  bridge,  where  the  high  bluff  bank  is  attacked 
by  serious  caving.  The  city  terminal  warehouses,  connected  by 
inclined  railway  with  the  barge  landing  at  the  foot  of  the  bluffy 
are  located  on  top  of  and  near  to  the  edge  of  the  steep  bluffs.  Cavinjg 
occurred  in  April  which  encroached  on  the  Frisco  Railroad  yarcfe 
for  a  depth  of  80  feet  and  threatened  to  cut  off  the  track  approach 
to  the  city  terminal  and  also  carried  away  a  portion  of  the  terminal 
warehouse.  A  special  committee  of  the  commission  viewed  the  situ- 
ation and  conferred  with  citizens  of  Memphis  as  to  practicable  pro- 
tection measures.  Remedial  measures  will  have  further  consideration 
when  the  river  reaches  a  stage  which  will  permit  of  an  examination 
of  the  lower  strata  of  the  bank. 

Memphis  is  the  largest  and  most  important  shipping  point  between 
St.  Louis  and  New  Orleans,  and  the  tonnage  handled  there  has 
grown  to  such  proportions  as  to  necessitate  better  facilities  for  the 
ready  interchange  of  traffic  between  river  and  rail,  and  the  city  has 
undertaken  to  establish  terminals  on  the  bluff  below  the  paved  wharf, 
but  wider  landing  facilities  are  needed. 

The  removal  of  the  sand  bar  would  at  once  largely  increase  the 
landing  capacity  of  the  port  and  greatly  simplify  the  terminal 
problem  which  must  be  satisfactorily  met  in  the  interests  of  navi- 
gation. 

For  details  see  appendix  '2,  pag<»  8098.  and  appendix  3,  page  8125. 
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LEVEES. 

For  convenience  in  administration  and  allotment  of  funds  for  levee 
purposes,  the  river  front  below  Bock  Island,  111.,  has  been  divided  by 
the  commission  into  levee  districts.  The  names  and  locations  of  the 
districts  as  now  established  by  the  commission  above  Cape  Girardeau, 
Mo«  are  as  given  on  page  3470  of  the  annual  report  of  the  Chief 
of  Engineers  for  1918,  and  below  Cape  Girardeau  are  as  given  on 
pages  8718-3719  of  the  annual  report  of  the  Chief  of  Engineers  for 
1912,  except  that  the  Upper  Tensas  district  was  extended  by  the  river 
and  harbor  act  approved  July  27,  1916,  to  include  that  part  of  the 
Arkansas  River  between  its  mouth  and  its  intei*section  with  the 
division  line  between  Lincoln  and  Jefferson  Counties.  The  work 
above  Cape  Girardeau,  restricted  by  law  to  the  construction  of 
levees  and  the  protection  thereof,  is  under  the  charge  of  the  secre- 
tary of  the  Mississippi  River  Commission,  and  the  district  within 
which  the  work  lies  was  designated  as  the  "northern  district"  by 
resolution  of  the  commission  »Tuly  16, 1919. 

The  following  table,  which  is  similar  to  that  given  in  previous 
reports,  has  been  brought  up  to  date  and  shows  the  present  condi- 
tion of  levees  below  Rock  Island  and  levee  operations  during  the 
past  year,  as  compiled  from  the  reports  of  the  district  engineers. 


I-ovoodistriel. 


Rock  Island  to  New  Boston,  111 

Muscatine  to  mouth  of  Iowa  River, 

Iowa 

Mouth  of  Dcs  Moines  River  to  La 

Orange,  Mo 

Warsaw  toQulncy.  Ill 

Qiiincy  to  Hamburg  Bay,  111 

La    (rrange    to  mouth  of    Missouri 

River,  Alo 

Head  of  Chouteau  Island  to  Prairie 

duPont,  111 

Grand  Tower  to  (J ale,  III 

Upper  St.  Francis 

I>ower  fit.  Francis 

White  River 

Reelfoot 

Upper  Yaxoo 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya « 

Lafourche 

Barataria 

Pontchartrain 

liake  Borgne 


In 
s}'stem. 


Built. 


.Ui/«.    1 

\nkt. 

S  1 

H 

13 

13 

5  1 

.j 

17 ; 

17 

.-)3  i 

53 

IS 

16.50 

21 

21 

22  1 

22 

X7 

74.10 

2lH 

218 

74 

74 

21 

21 

»7 

97 

•2Utt.30 

I.S3.20 

241 

'240.80 

15H.81 

151.56 

127.49  j 

127.49 

82.34 

82.34 

7L91  1 

71.91 

126  35  : 

r25.35 

78.38  : 

78.38 

Cunlcnts:, 
1919. 


;        565,307 

328, 5>* 

I  285,655 
I  1,070,240 
I    3,848,176 

I        907,018 

2,632,235 

i    1,194,581 

!    8,151,72.3 

I  47,069,171 

I  16,966,645 

.    2,921,749 

:  .39,457,314 

,  56,298,244 

57,934,947 

32,280.906 

28,417,263 

14,913,628 

4,991,702 

24,037,031 

5,963,189 


Built . since,, i^""^^,    fj^Sf' 
^'a»'«-     I  thoritios.       1919. 


Cu.  tfds.       Cu.  fdi. 
300,864  , 


:«K),864 
159,949  t 159,949 


197,404  I 
6'i6,211  I 

105,352 


197,404 
628,211 

ia=),352 


88,676  ; 

709, 1S9  I 

,357,04<i  I    228,259 

477,.*<93    

111,916 


Total. 


I 


88,676 
709, 189 

l,,'>85,3ai 
477,  N93 
111,910 
530,:i42 

1,153,002 

2.  (•38, 647 
696,909 
60r>,OS3 
937,620 
'284,629 

1,764,925 
168,648 

745.58     1,702.63  13.50,235,312     10,307.575   2,229.9<>9   12,537,.'>64 


«  1,021,2*«3 
1,373,865 
63:1, 99b 
593,635 
602,581 
265,910 
1,560,480 
121,323 


530,342 
131,719 
664,782 

62,911 

6,448 

3:«,(\39 

18,719  • 
204.445 

47,325 


>  290,232  cubic  yards  placed  in  Ashbrook  Dike  not  inckidod. 

■  176.7  miles  along  ML««.«jissippi  River  and  64.1  milcK  'Along  Arkansas  Rive 
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Levoi*  district. 


Lost  or 
aban- 
doned 
dnrins 
,  the  vear. 


contents.     "^'^^^iT*      filliy^ 
toon  loconi-       tinai  con- 

'*^-  plete.  tents. 


I 

Ap- 
l*er    ;  proxj- 
oent   I  msie 
now   ;    area 
built.      pro- 
tected. 


.! 


^'u.  fda.    ;  Cu.  yd*,    i 

a02,lR9!  1. 058,361)  I 
;«)5,813  741,250  | 

285,655  I 

571,096  1,S22,240| 

3,296,813  7,771,200 

229,630  1,242,000 


SO.  9 

58.7 


Sq.  mi. 
34 


100.0 

12 

6K.5 

46 

57.6 

172 

81.5 

39 

100. 0 

96 

86.5  , 

45 

61.9 

700 

90.2  1 

3,500 

61.2  . 

910 

75.4  1 

310 

96.0  ' 

3,281 

65.9 

3,367 

71.9 

2,675 

73.0 

2,080 

73.2 

6,(S5 

?ISI> 

2,oao 

1,816 


_    .  ,  \  Cu.  yi9.  Cu.  yds. 

Rock  Island  to  Boston,  111 10,000         S-Jti,  171 

Muscatine  to  Mouth  of  Iowa  Ulver.  Iowa .  •     iy^,  100         435, 437 
Mouth  of  Des  Moines  River  to  La  Grange,, 

Mo 1 286,655 

Warsaw  to  Quincy,  111 i      iv.riflo  1,248,144 

Quincy  to  Hamburg  Bav,  111 i 4. 474. 3S7 

La  Orange  to  mouth  of  Missouri  River, 

Mo 1,012,370 

Head  of  Chouteau  Island  to  Prairie  du  '  . 

PontJIl , 2,632,23.1  , 2,632,235 

Grand  Tower  to  Ciale,  III '      52,000  1,231,257  1        192,<MS  ,    l,423,9a5 

Upper  St.  Francis 8,S60,912      5,433,927  !  14,294,S39 

Lower  St.  Francis 48,654,476      4,2X5,524   152,940,000 

WhiteRIver 17,444,538     11,066,462     28,511,000 

Ueelfoot ; 3,033,665  99^1,335      4,028,000 

Upper  Yazoo L 39,987,656       1,M4,344  ;  41,632,000  . 

. Lower  Yatoo I     100,000  57,351,246     29,693,531     87,044.777 

Uppper  Tensa.s 35,000  59,938,594     23,426,569  |  8;j, 365;  163 

I^werTensas 1 32.977,815     12,169,874  |  45,147,689 

Atchafalaya 6,448  29,010,888     10,613,345     39,624,243, 

Lafourche ,    156,725  15,694,523       1,443,795  '  17,138,318 

Barataria I    U4,270  5,162,061  948,000.    6,110,061 

Pontchartrain ,     135,926  25,366,(80      6,795.582,32,161,612 

LakeBorgne •     98,657  i  6,033,280         902,800  j    6,936,080] 

Total |l, 081,526  361,691,350   114,219,277  1475,910,627        76.0  |    27,146 

I  Includes  extension  toward  mouth  of  St.  Francis  River. 

The  column  "  Estimated  final  contents ''  of  the  levees  given  above 
is  based  on  grades  and  sections  provisionally  established  by  the  com- 
mission in  April,  1914.  Levees  in  the  several  districts  that  have  been 
completed  to  full  commission  grade  and  section  are  as  follows: 
Northern  district,  72.20  miles ;  first  and  second  districts,  142.93  miles ; 
third  district,  01.2  miles;  and  fourth  district,  172.09  miles. 

I.KVKK   lU  1M)IN<;   MACHIXKS. 

l-«t»vee  iiiacliines  of  large  capacity  adapted  to  the  peculiar  service 
required  Iiave  been  developed  in  the  various  districts  under  the  com- 
mission in  lieu  of  the  teams  formerly  used.  Twenty-six  such  ma- 
chines have  been  purchased  and  the  amount  of  levee  work  that  can  be 
done  annually  with  a  suitable  number  of  levee  machines,  is  practi- 
cally limited  only  by  the  amount  of  funds  available.  (For  details 
s<*e  appendixes  3,  4,  and  5.) 

FLOOD   EFFKC'TS   OX    IJ^iVKf^S. 

1)1  the  iiorthcr)i  district — Hock  hland,  lU.^  to  (ape  Girardeau^ 
Mo, — On  April  9  the  flood  reached  a  stage  of  17.1  feet  at  Davenport, 
Iowa,  gage,  or  2.3  feet  Indow  the  maximum  recorded  stage  at  that 
point.  Four  crevasses  occurred  in  the  levees,  three  in  the  Muscatine 
Island  district,  right  bank,  aggregating  780  feet  in  width,  flooding 
about  25  s(iuare  miles  of  land,  and  one  in  the  Drury  district,  left 
bank,  025  feet  w  ide.  flooding  about  45  square  miles.  None  of  these 
crevasses  occurred  in  levees  built  by  the  comuiissicm.  (For  details 
see  Appendix  1,  pages  3057  and  3058. 

Below  Cape  (rirardeau,  Mo. — Although  a  stage  of  51.4  feet  was 
reached  at  Cairo  and  the  flood  stage  was  unusually  prolonged  at 
Vicksl)urg  and  l)elow,  no  serious  damage  was  done  to  the  levees  by 
the  flood  waters.     In  April  a  cave  in  the  river  bank  at  the  upper 
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end  of  the  Fort  Jackson  reservation  (1043  R.)  destroyed  435  feet 
of  levee  and  flooded  a  limited  area  of  cultivated  land.  The  break 
was  promptly  closed  by  the  Buras  Levee  Board  aided  by  the  fourth 
ilistrict  engineer. 

A  small  break  occurred  in  the  levee  (998  L.)  Lake  Borgne  levee 
district,  which  was  promptly  closed  by  the  combined  forces  of  the 
State  Board  of  Engineers  and  the  fourth  district.  But  slight 
damage  was  done. 

But  little  was  expended  in  high  water  defense  operations  and  the 
stability  of  the  levees  throughout  the  long  flood  exposure  should  give 
added  confidence  in  the  levee  system. 

However,  a  gap  1,200  feet  long,  in  the  cross  levee  at  Cypress  Creek, 
Ark.,  under  construction  by  the  Louisiana  State  Board  of  Engineers, 
which  could  not  be  finished  last  season  due  to  the  continued  high 
stage  of  river,  overflowed  an  area  of  687  square  miles  in  the  Tensas 
Basin.  The  closure  of  this  gap  will  be  made  as  soon  as  the  stage  of 
river  will  permit  and  further  damage  from  this  source  will  be 
eliminated. 

WORK  HAMPERED  BY  SHORTAGE  OF  LABOR. 

All  classes  of  work  were  hampered  and  delayed  by  shortage  of 
labor  due  to  labor  conditions.  The  great  increase  in  prices  of  both 
labor  and  material  increased  the  cost  of  work  accomplished  about 
50  per  cent  above  that  of  normal  times.  This  renders  it  impossible 
to  maintain  the  normal  rate  of  progress  with  the  present  appropria- 
tions. 

FUEL  FOR  TOWBOAT,   DREDGES,  AND  OTHER  CRACT. 

In  1917  the  commission  took  up  the  question  of  using  fuel  oil  on 
the  operating  plant  instead  of  coal  which  had  become  scarce  and 
difficult  to  obtain  owing  to  lack  of  transportation  and  the  Govern- 
ment demand  for  coal  for  war  purposes.  At  that  time  oil  was  by 
far  the  cheapest  fuel  and  was  attractive  on  account  of  the  elimination 
of  stokers  who  were  difficult  to  obtain.  Four  towboats  loaned  to 
the  Federal  barge  line  and  one  hydraulic  dredge  have  been  equipped 
with  oil  burners,  but  further  work  in  this  direction  has  been  sus- 
pended owing  to  greatly  increased  prices  and  limited  supply  of  fuel 
oil. 

MISSISSIPPI- WARRIOR  RIVERS  BARGE  LINE. 

The  commission  has  cordially  cooperated  with  the  Federal  barge 
line  in  the  interests  of  navigation  by  loaning  thereto  towboats  and 
other  plant,  together  with  the  use  of  repair  plant  at  West  Memphis, 
Ark.  Dredged  channels  have  been  buoyed  and  other  aids  to  navi- 
gation have  been  furnished. 

TERMINAL  FAOILlTffiS. 

xV  report  on  water  terminal  and  transfer  facilities  in  harbors  and 
on  waterways  under  improvement  or  maintained  by  the  United  States 
is  contained  in  House  Document  No.  652,  66th  Congress,  second  ses- 
sion. Terminal  facilities  on  the  Mississippi  River  below  Cairo  were 
discussed  in  the  report  of  the  Chief  of  Engineers  for  1919,  pages 
3538-3540.     See  also  appendixes  3,  4,  and  5  of  this  report. 

CONDITION  OF  CHANNEL  AT  END  OF  FISCAL  TEAR. 

Except  when  blocked  bv  ice  and  during  other  rare  and  brief 
perio^ls,  there  is  now  in  the  Mississippi  River  a  good  continuous 
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navigable  channel  at  all  stages  of  the  river  and  at  all  times  of  ihe 
year,  with  a  depth  of  9  feet  or  more  and  a  width  of  at  least  250  feet 
for  a  distance  of  841  miles  below  Cairo,  with  a  depth  of  not  less 
than  30  feet  and  a  width  of  several  hundred  feet  at  all  times  for  the 
remaining  226  miles  to  the  Head  of  Passes.  This  navigable  channel 
is  also  of  ample  width  and  of  at  least  14  feet  depth  from  Cairo  to 
the  (lulf  of  Mexico  during  five  to  eight  months  of  each  year  when 
higli  stages  of  river  prevau. 

The  following  are  depths  and  widths  for  the  different  stretches  of 
the  river  below  Cairo  that  can  usually  be  relied  upon  during  the 
lowerest  stages: 

(^airo  to  Memphis,  Tenn.,  227  miles,  least  depth  9  feet  for  width 
of  250  feet.    Ix)w-water  channel  maintained  by  dredging. 

Memphis  to  Vicksburg,  Miss.,  375  miles,  least  depth  9  feet  for 
width  of  250  feet.  Ijow-water  channel  maintained  by  limited 
amount  of  dredging. 

Vicksburg  to  Baton  Rouge,  La.,  239  miles;  least  depth,  11  feet  for 
width  of  250  feet  or  more.  Low-water  channel  maintained  by  a 
limited  amount  of  dredging  at  rare  intervals. 

Raton  Kouge  to  New  Orleans,  La.,  182  miles;  least  depth,  35  feet 
for  width  of  several  hundred  feet.     Xo  dredging. 

New  Orleans  to  Quarantine  Station,  La.,  90  miles;  least  depth,  62 
feet  for  width  of  several  hundred  feet.     No  dredging. 

At  mean  low  water  there  is  an  available  depth  of  32  feet  to  the 
Gulf  through  South  Pass  and  19  feet  through  Southwest  Pass,  as 
reported  by  the  district  engineer.  New  Orleans,  La. 

EHtiviate  of  funds  required. — The  flood-control  act  provides  ''  that 
not  more  tlian  $10,000,000  shall  be  expended  therefor  during  any  one 
fiscal  year.-'  The  full  amount  can  be  profitably  expended  in  the 
fiscal  year  ending  June  e30,  1922,  provided  it  is  made  available  by 
Congress  prior  to  the  commencement  of  such  year,  and  exclusive  of 
the  balance  unexpended  July  1,  1921,  all  balances  being  needed  at 
the  end  of  each  year  as  a  reserve  from  which  to  pay  outstanding  lia- 
bilities, to  cover  contracts,  and  to  meet  local  contributions  in  the 
manner  provided  for  by  the  flood-control  act.  With  the  greatly 
increased  cost  of  labor  and  material,  the  necessity  for  larger  appro- 

Sriations  must  be  recognized  if  the  progress  contemplated  in  the 
ood-control  act  approved  March  1, 1917,  is  to  l)e  realized. 

Chas.  L.  Potter, 
Colonel^  Corps  of  EngmeerB.  IK  S.  Army^ 

President  Mississippi  River  Co9nmissi/>n. 

J.    A.    OCKERSON, 

Civil  Engineer, 
Charlks  H.  West, 

Civil  Engineer. 
Edward  A.  Glenn. 
R.  L.  Faris, 
Assistant  Director,  U.  S.  Coast  and  Geodetic  Survey. 

Herbert  Deakyne, 
Colonel,  Corps  of  Engineers,  U.  S.  Army. 
H.  Burgess, 
Lieutenant  Colonel,  Corps  of  Engineers,  U.  S.  Amxy. 
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Money  sta^ments, 

APPROPRIATIONS    KXPENDKD   UNDER  MISSISSIPPI    RIVER   COM- 
MISSION. 

Appropriation  for  Mississippi  River. 

July  1,  1919,  balance  unexiiemletl "$391,564.55 

Miscellaneous  receipts  from  sa'.es  of  Engineer  property,  rentals, 
etc._ 26,944.92 

418. 509. 47 
June  30,  1920,  amount  expended  during  fiscal  year 273,248.73 

July  1,  1920,  balance  unexpended 145,260.74 

July  1,  1920,  outstanding  liabilities $13,218.98 

July  1,  1920,  amount  covered  by  uncompleted  contracts      1,124.93 

14, 343. 91 

July  1,  1920.  balance  available __     130,916.83 

Distributed  as  follows: 

Levees,  Head  of  the  Passes  to  Rock  Island,  111 77,447.  21 

Revetment  and  contraction  works,  i>ermanent  channel 

improvement  and  protection 45,888.55       / 

I>redgef=i  and  dredging....  . ___   7,581.07 

130, 916.  83 


APPROPIUATIO.N     KOR     MAINTKNANCK     AND     IMPBOVEMKNT     OF     KXISTING     RIVER     AND 

HARBOR   WORKS. 

July  1,  1919,  balance  unexpended — 

Under  act  of  Oct.  2,  1914 $76,356.33 

Under  act  of  Mar.  4,  1915 220,258.40 

$296,614.73 

June  30,  1920,  amount  expended  during  fiscal  year — 

Under  act  of  Oct.  2,  1914 ^ 65, 967. 63 

Under  act  of  Mar.  4,  1915 168,424.13 

234. 391.  76 

July  1,  1920,  balance  unexpended — 

Under  act  of  Oct.  2,  1914 10,388.70 

Under  act  of  Mar.  4,  1915 51. 834. 27 

62,  222. 97 

July   1,    1920.   amount   covered   by    uncompleted   con- 
tracts— 

Under  act  of  Oct.  2,  1914 . 10,388.  70 

Under  act  of  Mar.  4,  1915 85, 266. 12 

96, 654.  82 

July  1,  1920,  balance  available —33,431.85 

^The  amount.  $302,006.28,  reported  in  annual  report  for   1919.   has  been  increased 
$02.00,  and  reduced  $503.73,  as  follows: 
Increased  by  refundment  of  overpayment  by  the  dredging  district — 

December,  1919.  voucher  47,  September,  1918  (to  dredges  and  dredging) $2.00 

Increased  by  correction  of  error : 
By  the  fourth  district — 

June,  1920.  Correction  of  error  on  financial  statement  for  May.  1918,  in 
dropping  amount  of  Treasury  Settlement  No.  81279  as  |1,107.28, 
which  should  have  been  $1,017.28  (allotment  for  Lower  Tensas  levee 
district) ^ 90.00 

92.00 

Decreased  account  amount  received  from  rental  erroneously  taken  up  In  June, 
1919,  by  the  dredging  district  under  this  appropriation  when  it  pertained  to 
flood-control  funds : 

September,  1919  (allotment  for  dredges  and  dredging) 598.78 
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APrKOPKIATJO.N     yuH    VlAHH)    <  O.M  KuL.     M  l.sS18Sll*I»l     Kl\  Ht,     AM>    SACBAMTEXTO    KlVKll. 

TAT -IF. 

July  1,  11)10,  balance  unexi>tiiiaed '^337,967.1: 

Allotment  July  16,  1919,  from  api>ruprlatlon  by  smulry  civil  act 
of  July  19,  1919 G,t570.UOU.Ui 

Allotment  June  11,  1920,  from  appropriation  by  sundry  civil  act 

of  June  5,  1920 6, 670, 000.  (R^ 

Rea Hotted  August,  1919,  from  unexiiended  balance,  allotment  for 
"  Memphis  Harbor,"  first  and  second  districts,  to  allotment  for 
"  dredging  and  miscellaneous,"  dredging  district 25, 000.  uo 

Heallotted  April,  1920,  from  unexpended  balance  allotment  for 
"  new  steamer,"  Secretary's  office,  sundry  civil  act  of  June  12, 
1917,  to  allotment  for  "  sur\'eys,  gages,  and  ot>servatlons,"  Sec- 
retary's office,  110,000,  and  to  **  revetment,"  third  district, 
$100,000 110,000.00 

Miscellaneous  receipts  from  sales,  rentals,  depreciation  of  plant, 
etc 24,262,15 


17,837.229.27 
June  30,  1920,  amount  exiiended  during  ftscal  year 0,  744,821.23 


July  1, 1920,  balance  unexpended 11,002,408.04 


^The  amount,  |4,462,193.32,  reported  in  annual  report  for  1919,  lias  been  increased 

$11,846.84,  and  decreaned  $135,574.04,  as  follows  : 

Increased  by  refundments  : 

By  the  first  and  second  districts — 

February,  1920,  voucher  1,  AugUHt,  1918  (to  Barfleld,  Ark.).  $2.00 
By  the  fourth  district—- 

July,  1919   (to  Atchafalaya  leveo  district) .40 

February,    1920,    voucher    121,    August,    1918    (to    Marengo 

Bond) a.  00 

$4.40 

iDcreused  bv  reimbursement  in  July,  1919,  from  Secretary,  for  repairs  and 
supplies  furnished  steamers  Mlssissiupl  and  John  Ewens,  credited  to  allot- 
ment for  "dredges  and  dredging."  dredging  district 6,  162.25 

Increased  by  reimbursement  in  July,  1919,  from  Secretary,  for  repaln  and 
supplies  furnished  steamer  Jobn  Bwens,  credited  to  allotment  for  "  dredges 
and  dredging,"  dredging  district 841.  7.^ 

Increased  account  amount  received  from  rental  erroneously  taken  up  in 
June,  1919,  by  the  dredging  district  (allotment  for  dredges  and  dred^g) 
under  appropriation  for  Mississippi  Bivcr  when  it  pertained  to  flood-control 
funds 698.  7$ 

Increased  by  reimburfcment  in  July,  1919,  from  first  and  second  districts 
for  docking  hull  of  steamer  Augustus  J.  Nolte,  credited  to  allotment  for 
"  dredses  and  dredging,"  dredging  district 101.  01 

Increasod  by  reimbursement  in  July,  1919,  from  U.  H.  Railroad  Administra- 
tion for  repairs  to  steamers  Choctaw  and  Nokomls,  credited  to  allotment 
for  "  dredges  and  dredging,"  dredging  dlntrlct 182.  6.^ 

Increased  by  reimbursement  in  August,  1919,  from  Secretary,  for  repairs 
and  supplies  furnished  steamer  MisHisnlppi,  credited  to  allotment  for 
••dredges  and  dredging,"  dredging  district 1,691.T4 

Increased  by  reimbursement  in  August.  1919.  from  U.  S.  Railroad  Administra- 
tion for  repairs,  etc..  to  steamors  A.  M.  Scott,  Choctaw.  Advance,  and  In- 
spector, credited  to  allotment  for  ''dredges  and  dredging,"  dredging  dis- 
trict          1, 478.  <>H 

Increased  by  reimbursement  in  October.  1910,  from  Now  Orleans,  La.,  engi- 
neer district  for  towing,  credited  to  allotment  for  "  Harbor  at  New  Orleans, 
La.,"    fourth    district 300.00 

Incn-used  by  reimbursement  In  Octol>er,  1919.  from  third  district,  for  han- 
dling and  loading  provisions,  credited  to  allotment  for  *'  Harbor  at  New 
Orl«»an8.    La.,"    fourth   district --      39.  t5o 

1 1,  345.  R4 
l^nexiM^uded   balance,    allotment    for   "  now   strainer,"    Secretary's   office,   de- 
croasod  in  April,  1920,  by  renllotment  of  $10,000  to  '*  surveys,  gagee,  and 
observations,"  Secretary's  office,  and  $100,000   (to  revetment),   third  dis- 
trict    110.  000.  0«» 

Unexpended  balance,  allotmont  for  "  Memi>hlK  Harbor,"  first  and  second  dis- 
tricts, decreased   In   August,   1919.  by   reallotment    (to  dredging  and  mis-  ^^ 

cellaneoUK),    dredging    district 25,000.00 

Allotment  for  "  Memphis  Harbor,"  first  and  second  districts,  decreased  in 
August.  1019.  to  correct  error  In  previously  taking  up  this  amount  as 
relmbursi'ment  in  April,  1919,  which  should  have  been  credited  to  allot- 
ment for  "  dredges  and  dredging,"  dredging  district,  an  received  for  rental. 
Taken  up  on  this  report  under  •*  Mlscellanoous  receipts  "  from  sales,  rentals, 

etc -- ^74. 04 

185.  574.  04 
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July  1,  1920,  outstuuding  littbilitles $858,  730.  31 

July  1,  1920,  amount  covered  by  uncompleted  con- 
tracts  2,498,020.84 

$3, 350,  757. 15 

July  1,  1920,  balance  available 7,735,650.89 

Distributed  as  follows: 

Mississippi  River  Commission 67,399.89 

Surveys,  gages,  and  observations '^-        46,347.38 

Levees,  Head  of  the  Passes  to  Rock  Island,  111_  2, 944, 784.  87 
Revetment  and  contraction  works,  i>ermanent 

channel  improvement  and  protection 2,  647, 014. 35 

Dredges  and  dredging 661,919.34 

Plant 1, 015, 950. 24 

Improving    harbors    and    tributaries    except 

Memphis  Harbor 196,057.01 

Improving  Memphis  HarlxH* 156,177.81 

7,  735, 65U.  St) 

AMOUNT  THAT  CAN  BK  PKOFITABl.Y  KXPKNDED  IN  FISCAL  YEAR  ENDING  JUNE  30,  1922. 

The  flood-control  act  provides  "that  not  more  than ^ $10,000,000  shall  be  ex- 
pended therefor  during  any  one  fiscal  year."  The  full  amount  can  be  profitably 
expended  in  the  fiscal  year  ending  Juno  30,  1922,  provided  it  is  made  available 
by  Congress  prior  to  the  commencom*jnt  of  such  year  and  exclusive  of  the 
balance  unexpended  July  1,  1921. 

MODIFICATIONS     AND     KFAD.' I'STMKNTS     OF     fONTKAC'l  S,     KIVKR     AND     HAKROl!     ACT     OF 

JULY   18,    1018. 

July  1,  1919,  balance  uiiexi>endetl '^18,597.95 

Amount  received  dnrinij  fiscal  year  for  expenditure  in — 

White  River  lovee  district __. .       20,  700.  CK) 

39,  297.  95 
June  30,  1920,  aiuount  e.\:|)eiKUHl  during  fiscal  ycjir _^ 32,  850. 9() 

July  1,  1920,  balance  unexpended .__     6,446.99 

July  1,  1920,  amount  covered  by  uncompleted  contracts '^-.  6,446.99 

July  1,  1020,  bnhince  available 0.00 

ADDITIONAL    PAYMENT    TO    WALTER    II.    DENISON,    CONTRACT    FOR    MIS.S1SSIPPI    RIVER 
IMPROVEMENT,    SFX:  HON    5,   RIVEG    AND   HARBOR   ACT   OF   MAR.    2,    IDIJL 

July  1,  1919,  balance  unexi)euded 1 ij^O.  00 

Amount  receive<l  duriiij?  fiscal  year  for  expenditure  in  J^wer  Yazoo 

levee  district 18.000.00 

June  30,  1920,  anwmnl  exp<»nded  durini,'  fiscal  year 18,000.00 

July  1,  1920.  Imlancc  unexi>ended .  0.00 

July  1,  1920,  balance  available 0.00 

APPROPRIATION   FOR  (;\<;iN(l  WATERS  OF  THE  iMISSLSSlPPl  RIVFR  AND  ITS  TRIHU'I ARIES.* 

July  1,  1910,  balance  unexpended--     .<8<S0. 5(J 

Amount  allotted  by  Chief  of  Engineers,  from  permanent  annual  ap- 
propriation made  by  section  6  of  river  and  harbor  .set  of  Au^. 
11,  1888,  as  amendtv!  by  sertlon  9  of  river  and  harbor  act  of  June 
13,    1902.    ---    9,100.00 

9,  989.  50 

1  The  amount,  $18,612.04.  reported  in  annual  report  for  1919,  has  been  increased  S66.86 
and  reduced  $80.45  in  December,  1910,  by  readjustment  of  original  allotment  to  **  Upper 
St.  Francis  levee  district "  from  $2,800  to  $2,866.86,  and  "  Lower  St.  Francis  levee  dis- 
trict "  from  $7,925  to  $7,844.65,  in  office  Chief  of  Engineers  in  accordance  with  completed 
expenditure  of  funds. 

a  The  custodv  and  care  of  the  gages  maintained  under  this  appropriation  were  assumed 
by  the  Mississippi  Biver  Commission  Feb.  11,  1901,  on  which  date  they  were  transferred 
to  the  secretary,  Mississippi  River  Commission,  under  authority  of  Secretary  of  War  dated 
Jan.    25,    1901. 
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June  30, 1&20,  amount  expt^nded  during  ftscal  year .$9, 989. 50 

June  30, 1920;  amount  reverted  to  Treasury  during  fiscal 

year 0.00 

$9,989.50 

July  1,  1920,  balance  unexpended 0.00 

July  1,  1920,  outstandlns?  llabUldes 0.00 

July  1,  1920,  balance  available 0.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudin;?  June 

30.  1922 9,100.00 

ITEMIZED  STATEMENT  OF  EXPENDITURES  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 
1920,  SUBMITTED  IN  COMPLIANCE  WITH  REQTJIROfrNT  0>  SFCTTON  fi  OF  RIVER  AND 
HARBOR  ACT  OF  AUG.    11,  18SS. 

Observations : 

Pay  of  ijeruianent  gage  observers _     _   _      $4. 6?^.  5<> 

luRpectlons  and  repairs : 

Inspection  of  gages  on  Mississippi  River  by  junior 

engineers  and  parties  on  steamers .  .  $1,417.36 

Inspection  of  gages  on  tributaries _        257.02 

Renewals  and  repairs  of  gages  and  bulletins ._.  _      ._  65. 39 

Repairs  to  steamer 262.20 

2.001.97 

Ofllce  expenses  and  contingencies : 

Pay  of  assistant  and  Junior  engineers,  surveyors, 

and  clerks _  2,558.37 

Stationery,  printing,  office  rent,  otc .  .  _.         789.  6t» 

3,  348.  U3 

Total .  -. 9,989.50 

FUNDS    CONTRIBUIED    BY    LOCAL    LEVEE    DISTRICrTS    FOR    FLOOD    CONTROL.    MISHrSSIPri 

BIVER. 

July  1,  1919,  balance  unexpended $1,719,824.39 

Contributed  by  local  levee  districts  during  fiscal  year 1,  531,  760. 44 

3, 251, 5ai.  83 
June  30,  1920,  amount  expended  during  fiscal  year 1, 648, 041.  26 

July  1,  1920,  balance  unexpended 1,603,543.57 

July  1,  1920,  outstanding  liabilities $193,787.3r» 

July  1,  1920,  amount  covered  by  uncompleted  con- 
tracts  1,151,772.96 

1,345,560.31 

July  1.  1920,  balance  available _.        257,983.26 


FONDS  CONTRIBUTED  FOB  IMPROVEMENT  OF  MISSISSIPPI  RlVFJl. 

For  improvement  of  Mississippi  River  at  Norfolk,  Sunfiower,  and 

Trotters  Point,  Miss $75,000.00 

Contributed  during  fiscal  year ^ 25,000.00 

100,000.00 
June  30,  1920,  expended  to  end  of  last  fiscal  year__      $71, 841.  91 
June  30,  1920,  expended  during  fiscal  year 28, 158. 09 

100, 000. 00 
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For  iraproveiueut  of  Mississippi  River  in  the  Yazoo-Missistjippi 

Delta  levee  district,  contributed  during  fiscal  year ^60,  (XK).  00 

June  30,  1920,  expended  during  fiscal  year . 50,000.00 

For  improvement  of  Mississippi  River  at  Wyanolie  landing,  Ark.,  » 

contributed  during  fiscal  year 60,000.00 

June  30,  1920,  exr>onde<l  during  fiscal  year 41, 140.  36 

June  80,  1920,  balance  unexpended 18,859.64 

July  1,  1920,  outstanding  linbilities 18,859.64 

0>NSOIiII)ATEl)     STATEMENT     OF    ALI.     APPROPRIATIONS    EXPENDED    UNDER 

THE    MISSISSIPPI    RIVER    COMMISSION    TO   JFNE    30,  1920. 

APPROPRIATIONS   FOM    MISSISSIPPI    KIVER*. 

Act  of  June  28.  1879  (organic) $175,000,00 

Act  of  Jime  16.  1880  (sundry  civil) 150,000.00 

4.ct  of  Mar.  3,  1881  (river  and  harbor) 1,000,000.00 

Act  of  Mar.  3.  1881  (sundry  civil) 150,000.00 

Act  of  Aug.  2,  1882  (river  and  harbor) 4,123,000.00 

Act  of  Aug.  7,  1882  (sundry  civil) 150,00(J.OO 

Act  of  Mar.  .S.  1883  (sundry  civil) 150,000.00 

Act  of  Jan.  19,  1884 1,000,000.00 

Act  of  .Tuly  5,  1S84  (river  and  harbor) 75,000.00 

Act  of  .July  r».  1S84  (river  and  imrbor),  less  $5,000  transferred  to 

snagboat    sorvici' 2,065,000.00 

Act  of  July  7,  1884  (sundry  civil) 7r).  000.  00 

Act  of  Aug.  5,  1886   (river  and  harbor),  less  $5,942.60  for  ex- 

pi^ises,  Office  (Miief  of  Engineers 1,994,057.40 

.\rt  of  Aug.  5.  1886  (river  and  harbor),  less  $47.30  for  expenses. 

Office  Chief  of  Engineers _.    29,952.70 

Act  of  Aug.  11.  1888  (river  and  harlK)r).  less  .$4,8.'>9  for  expenses. 

Office  Chief  of  Engineers 2,840,141.00 

Act  of  Aug.  11,  1888  (river  and  harbor)- 75,000,00 

Act  of  Oct.  2,  1888  (sundry  civil) 35,000.00 

Act  of  Oct.  19,  1888   (deficiency).  U»ss  .$4,214.39  reverted  to  the 

Treasury 20,785.61 

Act  of  Sept.  19,  1890  (river  and  harbor) 3,200,000.00 

Act  of  Sept.  30,  1890   (deficiency) 5,625.00 

Act  of  Mar.  3,  1891  (deficiency) 1.950.00 

Joint  resolution  approved  Mar.  3,  1891    (Public,  No.  19) 1,000,000.00 

Act  of  July  13.  1892  (river  and  harbor) 2,470.000.00 

Act  July  28.  1892  (deficiency) 44.80 

Act  of  Mar.  3,  1893  (sundry  civil) 2,665,000.00 

Act  of  Aug.  18,  1894  (ri^r  and  harbor) 485,000.00 

Act  of  Aug.  18,  1894   (sundry  civil) 2,665,000.00 

Act  of  Mar.  2,  1895   (sundry  civil) 2,665.000.00 

Act  of  June  3,-^896  (river  and  harbor) 909,000.00 

Joint  re.solution  approved  Mar.  31,  1897  (Public.  No.  6) 250,000.00 

Act  of  .Tune  4,  1897  (sundry  civil) 2,933,333.00 

Act  of  July  19,  1897  (deficiency) 625.  000. 00 

Act  of  July  1,  1898  (sundry  civil) 1,983,333.00 

Act  of  Mar.  3,  1899  (sundry  civil) 2,583,333.00 

Act  of  Mar.  3,  1899  (river  and  harbor) 185,000.  00 

Act  of  June  6,  1900   (sundry  civil),  less  $5,000  for  expenses. 

Office  Chief  of  Engineers 2.245,000.00 

Act  of  .Tune  13,  1902  (river  and  harbor) ^-  2,200,000.00 

Act  of  Mar.  3,  1903  (sundry  civil) 2,000,000.00 

Act  of  Apr.  28,  1904  (sundry  civil) 2,000.000.00 

Act  of  Mar.  3.  1905  (river  and  harbor) .  1,000.000.00 

Act  of  Mar.  3,  1905  (sundry  civil) 2,000,000.00 

Act  of  .Tune  .^,  1906  (sundry  civil) 2,000,000.00 
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Act  of  Mar.  2,  1907  (river  and  bnrlK»r) ^, 000, UUO.UO 

Act  of  May  27,  1908  (sundry  civil) 2,000,000.00 

Act  of  Mar.  4.  1909  (sundry  civil) 2. 000. 000. OO 

Aci  of  Juue  25,  1910  (sundry  dvll) 2.000,000.00 

Act  of  Jgne  25,  1910  (river  and  har»K)r) 2,000,000.00 

Act  of  Feb.  27,  1911  (river  and  harbor) . 3,000,000.00. 

Act  of  July  25.  1912  (river  and  harbor),  less  ^1.443,944.83  ex- 
pended! for  rebuilding  levfvs.  under  joint  resolution  of  Apr. 

3th   1912_            4,556,065.17 

Act  of  July  25,  1912   (river  and  harbor) 3O,O00.OC^ 

Act  of  Mar.  4,  1913  (river  and  harbor).  _ 6,000,000.00 

Act  of  Mar.  4.  1913  (river  and  harbor) .    .    200,000.00 

Act  nf  July  27,  191«   (river  and  harbor) 6,000,000.00 

Total    specilic   appropriations : 82, 965, 610.  6S 

Halan(*es  from  former  a  impropriations  applied  to 
works  below  Cairo  under  act  of  Aug.  2,  1882, 
less  $123.42  reverted  to  Treisury .__     ;j;272,  504. 96 

Same  for  works  abovt*  (^alro,  under  act  of  July  5, 

1884 22,632.53 

• 

Total  balances- 295, 137.  4(V 

Am<5unt.  .$15.70.  arising  from  refundments  pertaining  to  extinct 
or  unknown  allotments,  less  debit  of  Treasury  settlement  No. 
13704,  lyec.  2d.  1900,  as  rej)ortcd  by  the  Chief  of  Engineers, 
V.  S.  Army,  Juue  23,  HUG,  and  cre<lited  to  allotment  for 
•Mississippi  Ulver  Connnlsslon  "  Dwember,  1916 14.02: 


83, 260,  762.  !£► 

Miscellaneous  n?ceipts : 

Previously    reported '$209,846.08 

Amounts  received  from  sales  of  Engineer  prop- 
erty and  stores,  under  the  provisions  of  sec- 
tion 5  of  river  and  harbor  act  of  June  13, 
1902,  by  the  dredging  district  and  credited  to 
allotment  for  **  Dredjres  and  dredging"  in 
months  named — 

March.  1920 4,648.55 

June.  1920 491.37 

Amounts  received  for  rental,  by  tlie  dredging 
district     and     cre<Ute<l     to     allotment     for 
*'  Dredges  and  dredging,"  as  follows — 
July.  1919,  rental  of  marine  railway  dry 

dock- - --    _-    700.00 

August,  1919,  lease  of  steamers  ('hoclaw, 

Nokomis,  and  Inspector 6, 985. 00 

March,  1920,  rental  of  floating  derrick....  375.  00 

April,    1920,    lease   of  steamers   C'hoctaw,      * 

Nokomis,  and  Inspector 11,015.00 

June,  1020,  lease  of  steamer  Ohoctaw 2.730.00 

Total  mi.scel  la  neons  receipts 236,791.00 

Total 83, 497,  553. 11> 

»  Amouut,  5210,4.39.81,  previously  reported  decreased  f  693.78  account  erroneously  taking 
up  in  June.  1919.  |583.1(5  and  $10.68  under  appropriation  for  "  Mississippi  River,"  when 
It  pertained  to  flood-control  appropriation.  The  amount  is  taken  up  this  fiscal  year 
undor  tho  proper  appropriation. 
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LoCHtion  and  objwt. 


To  June  30, 
1919. 


MisHiasippi  River  CommLssion i    $1,098,471.91 

Surveys,  gages,  and  observations 3, 106, 474. 17 

Kxanunation  from  Capo  CHrardeau,  Mo.,  to  Roc-k  Island,  III. .  10, 000. 00 


Uivees,  Head  of  the  Passes*,  to  Rock  Island,  III M  .34, 589, 240. 21 

Hevetm-nt  and  contraction  works,  permanent  channel  im-  | 

provement  and  protection 19, 256, 730. 1J5 

Dredges  and  dredgin g « 7, 082, 453. 10 

Kxperiin9ntal  dikes 100, 000. 00 

riant  and  mi.*«cellaneous 0, 832, 497. 35 

Improving  harbor ^j  and  t  ributarie*'.  except  VickKburg  11  arbor.'  9. 552, 5(J2.  S2 

Improving  Vicksburg  Harbor <i82, 980. 98 

Kxamination  of  kinds  subject  to  overflow,  east  hank,  Mis- 
sissippi River 

Works  abov«»  Cairo 


During  year  I 

endmg 
June  30, 1920. 


Total. 


$213,618.35  I 

27,440.07  , 
32,190.31  I 


11,098,471.91 

3,106,474.17 

10,000.00 

34,802,858.56 

19,284,170.72 
7,114,643.41 
100,000.00 
0,832,497.35 
9,552,562.82 
682,980.96 

22,401.94 
737,«32.53 

83,344,69<1.3V 
5  7,598,06 
145,260.74 

Total  appropriated,  etc ' |  83,497,553.19 


22,401.94  I. 
737,  (^2. «  ;. 

Total  expended 83,071, 445.  «i  | 

To  surplus  fund 

M:*lance  unexpende<l  June  :10,  1920. , 


273,2^18.73  1 


I  The  amoimt,  134,589,330.21,  reported  in  annual  report  for  1919  has  been  decreased  $90  by  correction  of 
error,  bv  fourth  district,  allotment  for  "Lower  Tensas  levee  district,*'  account  error  in  dropping  $1,107.23 
-on  TroaVurv  settlement  No.  S1279,  May.  1918,  correct  amount  of  settlement  being  $1,017.23. 

1  The  amount,  $7,082,455.10,  reported  in  annual  report  for  1919,  hai»  been  decreased  $2  by  refimdmcnt, 
by  dredging  di'«trict,  to  allotment  for  "Dredges  and  Dredging"  account  overpayment  on  voucher  47, 
.S^ptemlxjr,  1918. 

»  Unexpended  balance  of  the  specific  appropriation  by  act  of  Julv  25,  1912,  for  examination  and  survey 
•of  lands  subject  to  overflow,  cast  bank.  Mississippi  River,  carried  to  surplus  fund  June  30,  1914.  (ED 
J55>27-41l.  Sec.  MRC  2000-1.) 

APPROPRIATION     FOR     MAINTENANCE    AND     IMPBOVEMENT     OF     KXISTINO     RIVER     AND 

HARBOR  WORKS. 

Act  (►f  Oct.  2,  1914  (allotment  Oct.  7.  1914) $3,750,000.00 

A<t  of  Mar.  4,  1915  (allotment  Apr.  2.  1915) 4,000,000.00 

Total  specific  appropriations 7, 750, 000. 00 

Miscellaneous  receipts : 

Previously  reported $11,505.73 


Total  miscelUmeoiis  receipts. 


11,  505.  73 


Total 7,761,505.73 

Expf-nded  {maintenance  acta,  Oct.  2,  191Ji,  and  Mar,  ^,  1015). 


Location  and  oltjccl. 


'  To  liiiioin    ' Inuring, vcar 
lo  June  30,   ending  June 


1919. 


30.  1920. 


Total. 


Mississippi  River  Commis-sion $09, 751. 29   

Surveys,  gages,  and  observations , I      124, 411. 85   

I .cvce's,  Head  ol  the  Pawn's  t o  Cape  ( Jirardcau,  Mo '  :i,  591 .  mi  8(i  $'£iA,  391 .  70 

Rovetmeut  and  contraction  works,  permanent  channel  improve-  i 

ment  and  protection \  2,122, 716. 09  j 

DnKlges  and  dredging I      tiOo,  662. 06  I 

Kxperlmental  revetment 1       32, 701. 39   

J  'lunt  and  miscellaneoiw I      571, 109. 57    

Improving  harbors  and  tributaries,  exi-ept  Vicksburg  Harbor . . . '      346, 671. 89  1 

Total  exficnded 7,4G4,891.00  |  ZU,in.Hn 

M.ilancc  unexpended  June  30,  1920 1 

Total  appropritited,  etc ' 


$69,751.29 

124,411.85 

3,826,258.62 

2,122,716.09 

6a"i,662.06 

32,701.39 

571,109.57 

340,671.89 

7,099,282.76 
62,222.97 

7,761,505.73 
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APPROPKIATION    FOB    FLOOD    CONTROL,    MISSISSIPPI    RITSB,    AND    SACftAMBNTO    XlVm.. 

CALIF. 

Act  Of  Juue  12, 1917  (sundry  civil) 15,660,000.00 

Act  of  July  1,  1018  (sundry  civil) 6,070,000.00 

Act  of  July  19,  1919  (sundry  dvll) 6, 670, 000. 0(^ 

Act  of  June  5.  192<Jf  (sundry  civil) 6,670,000.00 

Total  si)eciflc  appropriations 25,670,000.00 

^fiRcellaneous  receipts: 

I'reviously    reported *$32, 198. 90 

Amounts  received  from  sales  of  ESngineer  prop- 
erty and  stores,  etc.,  under  the  provisions  of 
section  5  of  river  and  harbor  act  of  June  13, 
1902— 
Hy  the  secretary — 

Fn)m  sale  of  bhu'  prints  in  Mar<-li, 
1920,  civditwl  to  allotment  for 
'*  Mississippi  River  (\»iiiniissi(»n  "    .  .<ri<MH> 

By  the  first  and  second  districts — 

F"n)m  sale  of  En^neer  property  in 
Septemi)er.  1919,  credited  to  allot- 
ment for  -Plant" 2,522.2.' 

Fmm  sale  of  blue  prints  in  January, 
1920,  cre<llti*<l  to  allotment  for 
"  Lower  St.  Franc-Is  levee  district  "  .  2.  tM> 

Hy  the  third  district— 

From  sale  of  Engineer  proi)erty  in 
months  named,  cre<llted  to  following 
allotments : 

September,  1910.  "Upper  Tensas 

levee  district"    . .  -  16. 2i> 

September,   1919,   "  I>(»wer   Yazoo 

levee  district" 16.20 

Septeml)er,   1919,  "  Phmt  " „  32.53 

November,  1919,  "Ashhrook  Neck, 

Miss."  .      2, 177. 75 

November,  1919,  **  Plant  " 685.00 

December,  191!),  ''Ashbrook  Neck, 

Mi.*<s."_.    403.00 

February,  1920.  "  revetment  oppo- 
site Delta  Point,  La." 079.45 

March,  1!)20,  **  revetment  opposite 

Delta  Point,  La." 1,082.24 

April,  1920,  "  Plant  " 3,  399.  50 

May,   1920,   "  repairs   to   existing 

works  and  stone  " 058.  40 

June,   1920,   **  revetment  opposite 

Delta  Point,  Ln." 0.58.75 

By  the  fourth  district— 

From  sale  of  Engineer  property  in 
months  named,  credited  to  follow- 
ing allotments: 

September,  1919,  -Plant" 1,252.10 

.January,  1920,  *' Plant" 820.00 

From  sale  of  gravel  in  April,  1920, 
credited  to  allotment  for  "  Plaque- 
mine,  La.,  revetment" 472.50 


$5.« 


Amount,  S3l.fl05.17,  pre\ioiwly  reported  increased  S593.73,  account  ciToncou.«>lv  taken  up  In  June,  IMtt, 
l.in  and  »10.63  under  iippropriation  for  "  M5p«ji>*Nlppi  River."  when  it  pertained  to  flood  control  fundsi. 
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Miscellaneous  receipts — Continued. 

Amounts  received  from  sales  of  Engineer  prop- 
erty and  stores,  etc, — Continued. 
By  the  fourth  district— Continued. 

From  sale  of  empty  sacks  in  months 
named    and   credited    to   following 
allotments : 
May,  1920,  *' Kempe  Bend  revet- 
ment " $1, 007. 00 

May,  1920.  »* Marengo  Bend" 400.00 

June,  1920,  "Plant" 28.70 

From  sale  of  hlue  prints  in  months 
named,   and  credited  to   following 
allotments : 
January,  1920,  "Lafourche  levee 

district  " .  50 

January,     1926,     "  Pontchartrain 

levee  district " 2.  75 

January,  1920,  *'  Harbor  at  New 

Orleans,  La." 21.50 

Amouiit.s  received  in  months  named  for  rental 
of  floating  plant,  and  credited  to  allotment 
for  "  Plant,"  excejit  when*  otherwise  indl- 

By  the  dredging  district.  October,  1919  (to 

dredges  and  dredging) 574.04 

By  the  first  and  second  districts — 

September.    1919 1.070.40 

December,  1919 536.06 

January.   1920 18.18 

June,  1920 1,630.10 

By  the  third  district- 
September,   1919.     -     -  780.00 

December,  1919 720.00 

.January,   1920—. _   1,235.00 

March,  1920 285.00 

By  the  fourth  district- 
July,   1919 1.50 

February,     1920,     to     allotment     for 

"Baratarla  levee  district" 131.63 

February,  1920  (towing),  to  allotment 

for  "  Kempe  Bend  revetment  " 312.  48 

April.  1920,  to  allotment  for  "  Kempe 

Bend  revetment" 360.00 

Aniuunts  received  by  the  fourth  district  for 
property  lost,  in  months  named,  and  credited 
to  following  allotments : 
July,    1919,     "  Pontchartrain    levee    dis- 
trict"   1.43 

February,  1920,  *'  Lower  Tensas  levee  dis- 
trict " 36.  32 

February,  1920,  "  Harbor  at  New  Orleans, 

La." 1. 71 

March,   1920,  "Lower  Tensas  levee  dis- 
trict " 37. 93 

March,  1920,  "  Kempe  Bend  revetment  "__  61.  93 

Total  miscellaneous  receipts $56,461.05- 

Total  -- -- 25,726,461.0!^ 
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ExpcnfJrd  {flood  vontrof,  MUshxifjpi  River  and  ^iwraniento  River,  Colif,). 


Location  and  object.  '''^JS?^*^'  Midfrng*' 

'^"'-  June  30TW0. 


Total. 


Mlsstesippi  River  Coininission l93,h68.7S  $67,934.03  1161,968.41 

Surveys.  Kagrs  and  observations 90.S77.a3  62,031.73  la8,90S.7<6 

liCvees .  IleiMi  of  the  Passes  to  Rock  Island ,  III »  2,  H07^486. 52  2, 900, 097. 44  :»,  767, 583. 96 

Revetment  and  contraction  works,  permanent  chaiuiel 

Improvement  and  protection '  2, K24, 947. 10  I  1,712,379.62,  4,537,326.72 

Dredges  and  dredging 8594,771.09  528,243.14  1,123,014.23 

Plant  and  miscellaneous '  830,830.68  1,06«,119.02  1,888,949.70 

ImproWn«  harbors  and  tributeries *  248, 310. 95  235,333.09  483,644.04 

Momphfeharlw 1408,139.63.  110,682.56,  518,822.19 

Total  expended 7,889,231.78'      6,744,821.23,      14,634,053.01 

Balance  unexpended  June  30, 1920 ^ ^ 11,092, 406.04 

Total  appropriated,  etc , 2.5, 726, 461. 95 

1  The  amount.  $2307.488.92,  reported  in  annual  report  for  1910,  has  been  decreased  10.40  bv  refundmon  t 
by  the  fourth  district  (to  Atchalalava  levee  district)  In  Julv,  1919,  accotmt  owrpavment. 

>  The  amount.  |2,S24,951.10,  reported  In  annual  report  for  ni9.  his  been  decreased  $4.00  bv  refiindments 
as  follows: 

By  the  first  and  second  districts— 

Febmary,  1920,  refundment  of  o .  orpavm>.>nt  on  voucher  1,  August,  1918  (to  Barfield, 

Ark.) ; $2  00 

By  the  fourth  district- 
February,  1920,  refundment  of  overpasrmont  on  voucher  121,  August,  1918  (to  tfarengo 
Bend) 2.00 

*  The  amount ,  ?3'J5,179.15.  roporlcd  in  annual  report  for  IH'}.  his  b^en  di'crejised  $n,4')8.0j  by 
reimbursements  to  the  drcigiiu;  district,  as  follows: 

July,  1919,  reimbur:$em3nt  from  secretarv  for  repairs  and  supplies  furnishe  1  steamers  tCissis- 
sippiand  John  Ewens '. S8. 16325 

Julv.  1919.  reimbursemant  from  secretary  for  repairs  and  supplies  furnished  steamer  John 
Ewens * S41.7S 

July.  191*).  reimbursement  from  first  and  second  districts  for  dooldng  hull,  steamer  Augustus 
J.  Nolle 101 .  01 

July,  1919,  reimbursement  from  IT.  S.  Railroitl  Admlni'^t ration  for  renairs  to  steamers  Choc- 
taw and  Nokoruls 132. 65 

August,  1919.  reimbursement  from  secn»tar\',  for  repairs  and  supplies  furnished  steamer 
Mlssiss  i  ppi ." 1 ,  691 .  74 

August,  1919,  reimbursemont  from  U.  8.  Railroad  Administration  for  repairs,  etc.,  fiimished 
steamers  A.  M.  Scott,  Choctaw,  Vd\'ance,and  Inspector 1 , 478.68 

10.i0«i.06 
*  The  amount,  .$2 ts.tk"»0.60,  reported  in  annua  1  report  for  1919,  has  l>een  decreased  $.««.65  by  re 
i  mbursements  as  follows: 
By  the  fourth  district- 
October,  1919,  reimbursement  hrom  Mew  Orleans,  La., engineer  district  for  towing  (to  Uar- 

bor  at  Ne w  Orieans ,  Ia.  ) «00. 00 

October,  1919, reimbursement  from  third  district  for  handling  and  loading  provisions  (to 

Harbor  at  New  Orleans,  I>a.) 39.65 

339.65 
,  '-  The  amount,  $407,565.59,  reported  in  annual  report  for  1919.  lias  been  increased  $574.01 .  by  the  first  and 
second  districts,  in  August,  1919.  account  error  in  decreasing  expenditures  for  fiscal  year  1918,  in  April, 1919, 
allotment  for  Memphis  Harbor,  bv  reimbursement  from  appropriation  "Engineer  operations  in  the  field." 
which  was  actually  a  reimbursement  to  allotment  for  "Dredges  and  dredging,"  dredging  dictrict. 

APPHOPttl.VTlON    toil    MODIFII'ATIONS   AND  KEADJUSTMKNTS   OF   CCINTHACTS,   KIVEB   AND 

HAllBOR   IMPROVEMENTS. 

Act  of  July  18,  1918  (allotment  in  fisctil  year  1919) $35.  725.  00 

Keadjustment  of  original  allotments  in  fiscal  year  1919,  in  oflice, 
Chief  of  Engineers,  in  accordance  with  completed  expenditure  of 
funds,  I»ecember,  1919,  by  increasing  allotment  for  "Upper  St. 
Krancis  levee  district,"  $60.36,  and  decreasing  allotment  for 
"  Lower  St.  Francis  levee  district "  $80.45,  both  in  third  district, 
making  a  net  decrease  of  allotment  in  fiscal  year  of  1919 14. 09 


35, 710. 91 
Act  of  July  18,  1918  (allotment  in  fiscal  year  1920) 20,700.00 

56, 410. 91 
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Expended  {modificaUans  and  readjustments  of  contracts). 


LooatioQ  and  object. 


ToJnneSO, 
1019. 


During 

yearendJng 

Jane  30, 

1920. 


Total. 


Expenditores  (levees) 

Unexpended  balanoe,  June  30, 1090. . 


117,113.06 


932,850.06 


S49,063.02 
6,446.09 


Total  appropriated,  etc. 


56,410.01 


ADDITIONAL    PAYMENT    TO    WALTEB    H.    DENIBON,    CONTRACT   FOB    MIB8IS8IFPI   RIVSB 

IMPBOVEMENT. 

Act  of  Mar.  2,  1919  (sec.  5,  river  and  harbor) J^18, 000/00 

Expended  (additional  payinent  to  Walter  H,  Denison), 


Location  and  object. 


Expenditures  (levees) 

Unexpended  balance,  June  30, 1920. 


Total  appropriated ,  etc. 


To  June  30, 
1010. 


During 

year  ending 

June  30, 

1920. 


S18,000.00 


Total. 


S18,000.00 


18,000.00 


APPBOPBIATION    FOB    GAGING    WATEBS    OF    THE    21ISSIS8IPPI    BIVEB    AND  ITS    TBIBU- 

TABIES. 

Allotments  from  general  appropriations  for  examinations,  surveys, 
and  contingencies  of  rivers  and  harbors  by  acts  of — 

Mar.  3,  1871  [allotment  Apr.  11,  1871] $5,000.00 

June  10,  1872  [allotment  July  11,  1872] 5,000.00 

Mar.  3,  1873  [allotment  May  17,  1873] 5, 000. 00 

June  23,  1874  [allotment  July  2^1874] 5, 000. 00 

Mar.  3,  1875  [allotment  Mar.  22,  1875] 5,000.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

Aug.  14.  1876 5,  000. 00 

June  18,   1878 5, 000. 00 

Mar.  3,  1879 5,000.00 

June  14,   1880 5,000.00 

Mar.  3,  1881 5, 000. 00 

Aug.  2,  1882  5, 000. 00 

Deficiency  act  of  Mar.  12,  1884 2, 100. 00 

Specific  appropriations  by  river  and  harbor  acts  of— 

July  5,  1884 5, 000. 00 

Aug.  5,  1886 6,000.00 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  Aug. 

11,  1888  [allotment  Oct.  17,  1888] 8,700.00 

Deficiency  act  of  Oct.  19,  1888 3, 600. 00 

Allotments  from  permanent  Indefinite  appropriation  made  by  sec- 
tion 6  of  river  and  harbor  act  of  Aug.  11,  1888,  for  fiscal  years, 
viz: 

1890  [allotment  Aug.  23,  1889] 9,000.00 

1891  [allotment  Aug.  19,  1890,  $8,700,  less  $3,518.34  withheld 
in   United  States  Treasury  under  ruling  that  only  $6,000 

can  be  expended  each  fiscal  year] 5,181.66 

1892  [allotment  July  17,  1891] 5.100.00 

1893  [allotment  July  15,  1892] , 5.500  00 

1894  [allotment  July  18.  1893] 5,500.00 

1895  [allotment  June  5,  1894] 5,500.00 
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Allotments  from  x)ermanent  Indefinite  uppropriation,  etc. — Con. 

1896  [allotment  June  4,  1895] $5,500.00 

1897  [allotment  May  13,  1896] 5,500.09 

1898  [allotment  June  16,  1897] 5,600.00 

1899  [allotments  May  27,  1898,  $5,500.  July  12,  1808,  $500] 6,000.00 

1900  [allotment  June  1,  1809] ^ 5,500.00 

1901  [allotment  July  2,  1900] 6,000.00 

1902  [allotment  July  81,  1901] 6,000.00 

Allotments  from  permanent  annual  appropriation  made  by  (iection 

6  of  river  and  harbor  act  of  Aug.  11,  1888,  as  amoided  by  section 
9  of  river  and  harbor  act  of  June  13, 1902,  for  fiscal  years,  viz: 

1903  [allotment  July  23,  1902,  $9,600,  less  $500  allotted  Aug. 

-       2,  1902.  to  St.  Paul.  Minn.,  district] 9, 100.00 

19(M  [allotment  Apr.  18,  1903] 9,100.00 

1905  [allotment  Aug.  11,  1904] 9,100.00 

1906  [allotment  June  30.  1905] 9,100.00 

1907  [allotment  July  2,  1906] 9,100.00 

1908  [allotment  July  24,  1907] 9, 100.00 

1909  [allotment  July  3,  1908] 9,100.00 

1910  [allotment  July  IS,  1909) 9,100.00 

1911  [aUotment  July  27,  1910] 9,600.00 

1912  [aUotment  Feb.  7.  1911) 9,100.00 

1913  [allotment  May  29,  1912) 9,100.00 

1914 9, 100. 00 

1915  [allotment  Sept  2,  1914] 9,100.00 

1916  [allotment  July  28,  1915] 9,100.00 

1917  [allotment  Aug.  3, 1916) 9, 100. 00 

1918  [aUotment  June  27,  1917] 9,100.00 

1919  [allotment  June  20.  1918] 9.100.00 

1920  [allotment  June  12,  1919] 9,100.00 

Total 319, 481. 66 

Expended  {gaging  waters  Mississippi  River  and  tributaries). 


To  June  30, 
1919. 

l>arinKye«r 
June  30, 1920. 

Total. 

Expenditures. 

9290,533.38 
18,960.78 

f9,088.W 

9300,521.  ft 
18,959.78 

Unexpended  baUuxoMrovQited  to  Trainiry 

Total 

309,492.16 

9,968.60 

319,481.06 

Unexpended  balance  June  30, 1920 

Total  appropriated ,  etc 

319,481.68 



APPBOPBIATION  FOB  REBUILDING  LEVKES  OF  THE  MISSISSIPPI  BIVEB  AND  TBIBXJTABIES 

DAMAGED  BY  FLOODS. 

Joint  resolution  of  Apr.  30,  1912 $1,600,000.00 

Allotments : 

Surveys,  Ohio  and  Mississippi  Rivers  (allot- 
ment May  8,  1912) |1, 000. 00 

Cairo  Drainage  District  (allotment  May  21, 
1912) 45, 000. 00 

Upper  St.  Francis  levee  district  (allotments 
May  21,  1912,  $66,000.  and  June  18,  1912, 
$15.000) 80,000.00 

Reelfoot  levee  district  (aflotment  May  21, 
1912) 00,000. 00 

Lower  St  Francis  levee  district  (allotments 
May  21.  1912,  $200,000,  June  18,  1912, 
$60. 000) 260, 000. 00 

White  River  levee  district  (allotment  May  21, 
1912) 175.000.00 


Digitized  by  VjOOQIC 


MISSISSIPPI  BIVEB  COMMISSION. 


8013 


Allotments — Continued. 

Lower  Yazoo  levee  district  (allotment  May  21, 
1912) $173, 000. 00 

Upper  Tensas  levee  district  (allotment  May  21, 
1912) 269. 000. 00 

Red  River  levees  (allotment  May  21,  1912) 10,000.00 

Atcbafalaya  levee  district  (allotment  May  21,  ^ 

1912) 150, 000. 00 

Lafourche  levee  district  (allotment  May  21, 
1912) 100. 000. 00 

Lake  Borgne  levee  district  (allotment  May  21, 
1912) . 10, 000. 00 

East  bank  Mississippi  River  from  Vicksburg 
to  Bayou  Sara,  previously  reported  as  allot- 
ments to  Gum  Ridge  drainage  district. 
Mississippi,  Fort  Adams  to  Tunica.  La.,  and 
Bayou  Sara,  La.  (approved  May  21. 1912) _-        BO.  000. 00 

Lower  Tensas  levee  district,  Palmyra  (allot- 
ment June  18,  1912) 11, 000. 00 

Lower  Tensas  levee  district,  Bougere  (allot- 
ment June  18,  1912) 9,000.00 

Bayou  des  Glaises,  Atcbafalaya,  Red  River, 
etc.   (allotment  June  18,  1912) 30.000.00 

Jjower  Yazoo  levee  district  (allotment  July  22, 
1912 ) 37. 000. 00 

Upper  Tensas  levee  district  (allotment  July  22, 
1912) 30. 000. 00 


Miscellaneous  receipts,  previously  report«Hl 

Expended  {rebuilding  levees). 


1,000,000.00 


$1, 169. 66 


1,601,169.66 


To  June  30, 
1919. 

During  year 
June^rCttO. 

Total. 

E  xpendituras. 

$1,445,114.49 

11,445^114.49 
56,056.17 

U&expended  balance,  carried  to  surplus  fund  June  30, 
1914 

Total  appropriated,  etc 

1,601,160.60 

Appropriation  for  improving  Yazoo  River  and  trihutarieSy  3fi««.' 

Act  of  July  13,  1892 $75,000.00 

Act  of  Aug.  18,  1894 225, 000. 00 

Act  of  Aug.  18,  1894 40.  000.  00 

Act  of  June  4,  1897 350, 000. 00 

Act  of  Mar.  3,  1901 510, 000. 00 

Act  of  Mar.  3,  1909  (allotment  Mar.  29,  1909) 44,000.00 

Act  of  June  25,  1910 4, 000. 00 

Act  of  July  25,  1912 5,000.00 

Act  of  Mar.  4,  1913 10,000.00 


Miscellaneous  receipts,  previously  reported. 


1, 263, 000. 00 
.30 


Total 1, 263. 000. 30 

1  Funds  under  this  appropriation  were  transferred  to  the  control  of  the  district  engineer 
officer,  Vicksburg.  MIrs..  district,  Oct.  9.  1916,  andi»r  provision  of  river  and  harbor  act 
July  27.  1916.    (Bd.  7716-«8.) 
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Expended  (improving  Yazoo  River). 


To  Jane  30, 
1919. 


Expenlitures 77. i    $1,248,277.78 

Unexpended  balance i 


Total  appropriated,  etc. 


During  year 

endrnjir 
June  30, 1920. 


Total. 


11,248,277.78 
14,722.52 


Iy263,00a30 


APPROPRIATION    FOR    MAINTAININQ    AND    PROTECTING   LEVEES    OF    MISSISSIPPI    RIVKB 
AND  TRIBUTARIES   AGAINST  FLOiDDS. 

Act  Of  Apr.  3.  1912 $350,000.00 

Act  of  Apr.  16.  1912 300.000.00 


Total  specific  appropriations .650,000.00 

Miscellaneous  receipts;  previously  reported 490.80 


Total 650, 490.  80 


Expended  to  June  30,  1914 454,124.21 

Amount  carried  to  surplus  fund  June  30,  1013 195, 850.  59 

Unexpended  balance  carried  to  surplus  fund  June  30,  1914 516. 00 


650, 490. 80 


APPROPRIATION    FOR   EX.\MINATION8,    SITIVEYS,    AND   TONTINGENCIES    OK    RIVERS    AND 

HARBORS. 

Allotments  from  appropriation  by  river  and  harbor  act  of  Mar.  3, 
190r>— 
For  Ashi>ort,  Tenn.  (allotments  Mar.  29,  1905,  $25,  and  May  8, 

1905,  $460) $485.00 

Allotment  from  appropriation  by  river  and  harbor  act  of  Mar.  4, 
1913— 

F<u-  canal  leading  from  Centennial  Lake  at  Vickj;burg,  Miss.,  to 

the  Mississippi  River 2,000.00 


l!x!«*nded  during  fiscal  year  190G $485.  00 

KxiH'iuled  during  fiscal  year  1914_  .     2,  0(K).  00 


2, 485. 00 


APPROPIUATION    FOR   KKMOVING    SHNKKN    Vt>4HEL8   OR   (RAFT   OBSTRUCTING    OR   ENDAN- 
GERING  NAVIGATION — INDEFIK ITE. 


Allotment  for  removinjc  wreck  of  barkentlne  Rachel  Emery. 
ExptHKlefl  In  fiscal  year  1013 


$1, 500. 00 
1, 500. 00 


AllotiiKMit  for  removins;  wreck  of  bark  Stnitos  Atnarol • 

Juno  30,  1916,  expended  In  fiscal  year $6. 11 

Expemled  during  fi.^cal  year  1917 7,993.89 


8,000.00 


8,000,00 


APPKOHUrATION    FOR    HKPAIRING    GOVERNMENT    LEVEE    .AT    WALNUT   BEND,    ARK,* 

Act  Of  June  13,  1902  (river  and  harbor) $90,  000.  00 

Expended  to  June  30,  1900 90,000.00 


*  Prior  to  June  30,  1906,  was  reported  under  appropriation  for  "  Mississippi  River." 
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APPROPKIATION  FOB  WATERWAY  iHOM  LOCKPOBT,  11.L.,  TO  ST.  LOUIS,  MO. 

Act  Of  June  13,  1902  (river  and  harbor) $25, 000. 00 

Expended  to  June  30,  1906 $22,291.23 

Amount  transferred  from  allotment  for  "  Survey  of  Illi- 
nois and  Des  Plaines  Rivers,  111.,"  as  reimbursement-.       1, 093. 40 


Net  expenditure.** '21,197.83 

Unexpended  balance  carried  to  surplus  fund  on  June 
30,  1909,  under  the  provisions  of  section  10  of  sundry 

civil  act  of  Mar.  4,  1909 3.802. 17 

'25,000.00 


APPKOPRlAno.N    FOll  EMKHGENCIES  IN  RIVER  AND   HAKUOn   WORKS. 

Allotments  from  appropriation  by  act  of  Apr.  28, 1904 — 

For  Wolf  River  (allotment  July  6,  1904) $8, 000.  00 

For  Giles  Bend,  Miss,  (allotment  July  6,  1904) 40,(K)0.00 


48  (KM).  00 
Expended  in  fi.scal  year  1905 48,' 000.  00 


Allotments  from  appropriation  by  act  of  Mar.  3,  1905 — 

For  Old  River  (allotments  Oct.  5,  1908,  $6,000  and  Nov.  12, 

1908,  $4,000) 10,  000.  00 

Expended  in  fiscal  year  1909 10, 000.  00 


APPROPRIATION   FOR  CLAIMS  FOR  DAMAGES  BY   COLLISION,  RIVER  AND   HARBOR   WORKS. 

Act  Of  Apr.  6, 1914  (urgent  deficiency) .  .  $73.84 

Expended  in  fiscal  year  1914_ 73.84 


Act  of  Sei)t.  8,  1916  (general  deficiency) 475.28 

Expended  in  fiscal  year  1917 475.  28 


CONTRIBUTED   FUNDS    (IMPROVEMENT   MISSISSIPPI   RIVER). 

For  Improvement  of  Mississippi  River  at  Trotters  Point,  Miss $100,(X)0.00 

June  30,  1914,  expended  in  fiscal  year 100,000.00 


For  Improvement  of  Mississipi)i  River  near  Memphis,  Tenn $1,  8<:k).  00 

June  30, 1914,  expended  in  fiscal  year $1,066.  61 

Unexpended  balance  refunded  to  contributor 733.  39 

1,  800.  00 


For  improvement  of  Mississippi  River  at  Star  Landing  Bend,  MLss-    210,  000. 00 

June  30,  1914,  expended  in  fiscal  year $35,(X)9.  30 

June  30,  1915.  exi>ended  in  fiscal  year 174,990.70 


210, 000. 00 

For  Improvement  of  Mississippi  River  near  Laconla  Circle,  Ark 8, 000. 00 

June  30,  1915,  expended  In  fiscal  year 8,000.00 

For  improvement  of  Mississippi  River  at  Delta,  Miss 160, 000. 00 

June  30,  1915,  expended  In  fiscal  year $24,  871.  79 

June  30, 1916.  expended  in  fiscal  year 135, 128. 21 


_^  160,000.00 

^endlturos  were  Dreviously  carried  as  S22.291.28.  and  total  to  be  acre 

$26,09^ 


•  Expenditures  were  previously  carried  as  $22,291.28,  and  total  to  be  accounted  for  an 
'^-''98.40. 
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For   improvement   of  Mississippi    River  in    Upper   St. 

PVuncis  levee  district $2:H000.00 

June  30,  1917,  expended  in  fiscal  year $26,734.69 

June  30,  1918,  expended  in  fiscal  year 78,919.31 

June  30.  1919,  expended  in  fiscal  year 128,346.00 


234,000.00 

For  improvement  of  Mississippi  River  at  Gayoso  Bend,  Mo 150,000.00 

June  30,  1917,  expended  in  fiscal  year 150,000.00 

For  improvement  of  I^f isslsslppi  River  in  the  Re^foot  levee  district 

(Kentucky) 25,000.00 

June  30,  1917,  expended  in  fiscal  year 25,000.00 


For  improvement  of  Mississippi  River  at  Norfolk,  ADss 100,000.00 

June  30,  1918,  expended  In  fiscal  year |50, 000. 00 

June  30,  1919,  expended  in  fiscal  year 50,000.00 


100,000.00 

For  improvement  of  Mississippi  River  at  Norfolk,  Sunfiower,  and 

Trotters  Point,  Miss 100,000.00 

June  30,  1919,  expended  in  fiscal  year $71,841.91 

June  30,  1920,  expended  during  year 28,158.09 


100,000.00 

For  improvement  of  Mississippi  River  at  Avondale,  La 45, 000. 00 

June  30,  1914,  expended  in  fiscal  year $32, 467. 28 

Unexpended  balance  refunded  to  contributor .    12, 532. 72 


45,000.00 

For  Improvement  of  Mississippi  at  Torras,  La 3,000.00 

June  30,  1914,  expended  in  fiscal  year $2, 453. 74 

Unexpended  balance  refunded  to  contributor 546.  26 


3,000.00 

For  improvement  of  Mississippi  River  at  Greenville,  Miss *  35, 500. 00 

June  30,  1918,  expended  In  fiscal  year 35,500.00 


FUNDS  CONTEIBUTED  BY  LOCAL  LEVEE  DI8TBICTS  FOB  FLOOD  CONTROL,  MISSISSIPPI 

BIVEB. 

Contributed  for  fiood  control,  Mississippi  River: 

Fiscal  year  ending  June  30,  1918 •$1,337,701.67 

Fiscal  year  ending  June  30,  1919 1,  478, 500.00 

Fiscal  year  ending  June  30,  1920 1, 531, 760. 44 


Total ^. 4, 347, 962. 11 

Expended  (contributed  fundSj  flood  control). 


Location  and  object.  i    '^'^^TSS*^'    i        endln^***^ 


^®^*-  I  June  30, 1920. 


Levees,  Head  of  the  Passes  to  Rock  Island,  111 |    $1, 096, 377. 28  ,    II,  648, 041. 26 

Balance  unexpended  June  30, 1920. i ' 

Total  contributed 


I 


Total. 


12,744,418.64 
1,603,643.57 


4,847,962.11 


^  This  amount  was  previously  incorrectly  included  in  funds  contributed  for  flood  control 
(third  district),  but  the  contribution  was  for  revetment  at  Greenville,  Miss.,  by  city  of 
Gr«enville,  Miss.  (|1S,000),  and  by  Mississippi  levee  commissioners  ($22,500). 

'Amount,  $1,378,201.67,  previously  reported  decreased  |30,5O0  for  reasons  stat<Hl  in 
footnote  ^ 
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BecatHtulation  of  appropriations,  expenditures,  etc.,  under  direction  of  the 
Mississippi  River  Commission  to  June  SO,  1920, 


Expended 
durmg  fiscal 
vear  ending 
^une30,1990. 

Total  ex- 
pended to 
June  80, 102a 

Deductions. 

Balance  un- 

expended 

June  30,  lOSOi 

flPCCinC  APFBOPBIATIONB. 

Mississippi  River 

t273,248.7a 

234, 391. 7« 

6,744,821.23 

183,344,604.39 

7,600,282.76 

14,634,053.01 

1,445,114.49 

454,124.11 

2,485.00 

90,000.00 
121,197.83 

58,ooaoo 

117,596.06 

1145,260.74 

ICaintenanoe   aod   improvement  of  existing 
river  end  harbor  work.*? 

62,222.07 
11,002,408.04 

Fkxxl  control,  Mississippi  River,  and  Sacra- 
mento River,  Calif 

Rebuildine  levees  of  the  Mississippi  River  and 
its  tribataries  damaged  by  floods 

156,056.17 
1196,366.60 

slppi  River  and  tributaries  against  floods 

Esun&aations,  surveys,  and  (xtntingencies  of 
rivers  an<1  h^bors 

Repairing  Oovemment  levee  at  Wabiut  Bend, 

Waterway  from  Lockport,  111.,  to  St.  Louis,  Mo. 
Emergencies  in  river  and  narbor  works 

18,802.17 

Total 

7,252,461.72 

107,748,961.59 

1263,822.09 

11,200,801.76 

CONTRIBUTED  FUNM. 

Contributed  funds,  improvement  Mississippi 
River 

110,298.45 
1,648,041.26 

s  1,240,627.99 
•2,744,41&54 

M3,812.37 

18,850.64 

Contribnted  flinds,  floOf^-Mintrol  act. . .  ^ 

1,603,543.57 

Total 

1,767,339.71 

3,994,046.53 

M3,812.37 

1,622,403.21 

Consolidated  specific  appropriations  and  con- 
tributed funds 

9,019,801.43 

111,742,998.12 

277,634.46 

12,022,204.06 

PERMANENT  AFFROFRIATIGNS,  ETC. 

Gaging  waters  of  the  Mississippi  River  and  Its 
tributaries 

9,989.50 

•160,714.11 
14,442.29 

9,600.00 

549.12 

49,963.92 

18,000.00 

M2,01&98 
•14,772.52 

Improving  Yacoo  River  and  tributaries.  Miss.. 

Removing  sunken  vessels  or  craft  obstructing 
<xr  endangering  navigation,  indefinite 

Claims  for  damages  by  collis'ion,  river  imd  har- 
bor works 

Modifications  and  readjustments  of  contracts, 
river  and  harbor  improvements  i* 

Additional  payment  to  Walter  H.  Denison, 
contract  for  improvement,  Mississippi  River.. 

32,8Sa06 
18,000.00 

6,446.00 

Total 

60,840.46 

243,160.44 

26,791.45 

6,446.00 

Grand  total  of  appropriations  and  con- 
tribute ftllldS  ,  ,  T  r 

0,080,641.80 

111.086.167.56        S04.42JL01 

12,028,741.06 

.,        -, 

1  Carried  to  surplus  fund. 

•  Amount.  122,291.23,  previously  reported,  decreased  11,093.40  account  reimbursement  of  that  amount 
not  having  been  deducted  from  total  expenditures  in  former  statements. 

•Amount,  11,094,820.54,  previously  reported  increased  ^,500,  which  was  incorrectly  carried  under 
flood  control  appropriation. 

•  Returned  to  contributors. 

•  Amount,  11,131,877.28,  previously  reported,  decreased  135,500,  as  explained  in  footnote  •. 
•StnoeFeVil./ooi.  ^     ^      > 

T  Unexpended  balance  reverted  to  Treasury. 
» Since  Mar.  4, 1913. 

•  Transferred  to  control  of  district  engineer  oflloe,  Vicksburg,  Miss.,  district,  Oct.  0,  1016,  under  pro- 
rision  of  river  and  harbor  act  July  27,  1916.    (ED  7nft-38.) 

K  Previously  carried  under  ''Specific  appropriations." 
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Appropriation  for— 


Total  to  be 

aocountisl  for, 

induiinK 


Balance 
rcoelTod  from 


spicmc  appbopriahons. 


I 


I 


Mississippi  River $83,497,553.19 

•Matntenuioe  and  improvement  of  existing  river 

and  harbor  works 7,761,605l73I. 

Flood  control,  Mississippi  River,  and  Sacra-  I 

mcnlo  River,  Calif 25,726,461.05,. 

Rebuildini;  levers  of  the  MtesisslppI  River  and  i 

its  tributaries  dim  iRcd  by  floods 1,601,100.66). 

Mainta.nin^an  1  protecting  levees  of  Mississippi  ,  I 

River  rnd  tributaries  against  floods 650, 400. 80, . 

ExAminittons  surveys,  and  contin^enckw  of  I 

rivers  an  1  harbors !  2,485.00. 

Repairing  Government  levee  at  Walnut  Bend,  ■  1 

Ark.T!? 90,000.001. 

Waterway  from  Lockport.  III. ,  to  St.  Louis,  Mo .  25, 000. 00  . 

Emergencies  in  river  and  narbor  works 58,  OOa  00 . 


t296,151.51 


Total.. 


CONTBIBUTED  FUNDS. 

Contributed  funis,  improvement  Mississippi 

River 

Contributed  funds,  flood-control  act 


Total.. 


CGOSoIldated  specific  appropriations  and  con- 
tributed funds 


PERMANENT  APPROPRIATIONS,  ETC. 

Oaging  waters  of  the  Mississippi  River  and  its 
tributaries 

Improving  Ynsoo  River  and  tributaries.  Miss.. 

Removing  sunken  vessels  or  craft  olistructing 
or  en  langering  nivigation,  In  leflnite 

Claims  for  damages  by  collision,  river  and  har- 
bor works 

Modifications  and  readju>!tments  of  contracts, 
river  and  harbor  improvements  " 

Additional  pav-montto  Waltor  lI.Denison,  con- 
tract for  improvement,  Mississippi  River 


"119,312,665.43|_     296, 151. 51 


l,282,30a00 
4,347,962.11 


»  5,630,262.  111. 


»124,942,927.M|. 


Receipts  from 
Bales. 


1236, 791. 00 182, 965,  Cia  68 


11,505.73 

56,461.06 

1,109.66 

490.80 


306,41&24 


Total  spedfle 
appro- 


7,750,  ooa  00 

25,670,000.00 

1,500,  ooa  00 

650,OOOlOO 
2,485.00 

90,  ooa  00 

25,  ooa  00 
58,  ooa  00 


172,733.04 
19,214.81 
9,500.00' 
549. 12| 
56,410.9l' 
18,OOO.Oo' 


118,711,096^69 


Total 

Orand  total  of  appropriations  and  con- 
tributed funds 


276,407.88,. 


r 

125,219,335.42'. 


11  To  reduce  to  net  appropriations  as  shown  on  line  6  of  the  An  incial  summary,  deduct  $863,607.96  account 
balances  received  from  other  appropriations  1295,028.09  ($295,151.51  less  $123.42  reverted  to  Treasury);  re- 
ceived from  sales,  etc.  $304,757.78  (1306,418.24  less  $1,660.46  carried  to  surplus  fund);  and  total  amount 
carried  to  surplus  fund  $263,822.09. 

u  To  reduce  to  net  appropriations  aa  shown  on  line  6  of  the  financial  summary,  deduct  $13,812.37  account 
amount  returned  to  contributors. 

M  Sec  notes  »  and  ".  ' 


Digitized  by  VjOOQIC 


MISSISSIPPI  BIVER  COMMISSION. 


3019 


Consolidated  statement  of  condition  of  appropriations  and  allotments  under 
Mississippi  River  Commission  on  June  30,  1920. 

SECRETARY  MISSISSIPPI  RIVER  COMMISSION. 

(Appropriations:  Mississippi  River;  flood  control,  Mississippi  River, and  Sacramento  River.  Calif.;  funds 
contributed  for  flood  control,  Mississippi  River;  maintenance  and  improvement  of  existing  river  and 
harbor  works:  gaging  waters  of  the  Mississippi  River  and  its  tributaries;  incronse  of  compensation, 
rivers  and  harbors.  1018. 1919,  and  1920;  waterway  from  Lockport,  111.,  to  St.  Louis.  Mo.;  for  daims  for 
damages  by  collision,  river  and  harbor  works.] 


Approprlat 
Dredgin 

ion  for  flood  control.  Mississippi  River,  and 
icramento  River,  C^IIf..  allotment  for— 

g  and  miscellaneous. 

Levoej. 

Mississippi 
River  Com- 
mission. 

Surveys, 

gages,  and 

ODserva- 

llons. 

New 

steamer. 

Rock  Island 

to  New 
Boston.  111. 

Muscatine" 

to  mouth  of 

Iowa  River, 

Iowa. 

Amount  expended  on  present  project  to 
And  nt  last  flscal  vear                          .  . . 

S93,868.78 

tr.S  MA.78 

118,860.82 

36,139.18 
•40,000.00 

17,530.48 

' 

Balance  unexpended  at  end  of  last  fiscal 
year 

16,131.22 
» 120,050.00 

33,733.22 
»  75,000.00 

$86,000.00 
100,000.00 

54,469.52 

Amount  appropri  ited  or  alloc  ted  this  flscal 
vear 

30,000.00 

136, 181. 22 

108,733.22 

186,000.00 

76, 139. 18 

84,4^.9.52 

Amount   expended    from    T)eglnning    of 
present  flscal  year  lo  end  of  pre\  knis 
month    .          

61,116.17 
6  6,818.46 

51,640.65 
10,391.08 

49.76 

'31,730.43 
4,602.57 

7,990.96 

Amoimt  expended  during  the  month 

1,993.67 

67,934.(13 

62,031.73 

49.76 

36,333.00 

9,984.63 

Balance  unexpended  at  end  of  month. 

68, 246. 59 

t.3,916.42 
4,330.17 

46,701.49 

185,950.24 

39,806.18 

29,5CX).00 
10,306.18 

74,484.89 

In  Treasury  United  St^.tes 

40,000.00 
6,701.49 

184,000.00 
1,950.24 

6('>,000.00 

In  hand 

8,484.89 

68,246.59 
846. 70 

46,701.49 
354717 

185,950.24 

39,806.18 

74,4&4.80 

Outstanding  liabilities  at  end  of  month 

•1,C82.66  1        2,325.71 

Amount  covered  by  e:cisting  contracts  at 
end  of  month 

33,335.44         62  332.11 

' 

846.70 

354.11 

3S,018.00 

04,657.82 

Balance  available  at  end  of  month . . . 

67,399.89 

46,347.38  j  185,950.21 

1, 788. 18 

9,827.07 

>  Amount,  160,050.  previou.sly  ro.porUtd  increased  $60,000.    AlloLmcDt  from  approprituions  by  Sundry 

civil  act,  approved  June  5. 1920,  by  resolution  of  the  Mississiiipi  River  Commi:?.sion,  June  II,  1920  ( Proc. 

p.  3058),  approved  by  Chief  of  Engineers,  June  25,  1920  (ED  15G27-6o5.  Sec,  MTIC  23<KS6). 
«  Amount,  S35,0(K),  previously  reported  increased  S40,000.    AUotmeul  from  appropriations  by  sundry 

civil  act,  approved  June  5, 1920,  by  resolution  of  the  Mississippi  UjverCommis.sion,  June  11, 1920  (Proc. 

p.  3058),  approved  by  Chief  of  Engineers,  June  25,  1920  (ED  15027-655,  Sec.  MHC  23i)-8tij. 

•  Amount,  $25,000,  previonsly  reported  Increased  $15,000.    Allolment  from  ap[>ropri:iiions  by  sundry 

civil  act,  approved  June  6, 1920j_bv  resoluiion  of  the  Mississipj>i  River  Commission,  Juno  11, 1920  (Proc. 
p.  305R),  approved  by  Chief  of  r.iigineers,  June  26.  112('  (ED  l.%27-6.^n,  Fee.  MEC  Z^^m. 

*  Amount,  $"^1,727. 98,  previously  reported  increased  $2.45,  account  reimbursement  to  appropriation  for 

increase  of  compensation,  U.  &  li.  1920,  of  deduction  ou  payment  made  (o  contractor  (La  Crosse  Dredg- 
ing Co.)  of  co.sts  of  inspection  and  supiTintendcnee. 
•Includes  $19.26 in  Tre^kiury  settlements  (No.  6(>22»t.  Jmie  4. 1920.  with  Missouri  Fucific  Railroad  $11.16, and 
No.  56652,  June  10,  1920,  with  Illinois  Central  Railroad  Siv.lO)  for  passenger  transportation  in  January, 
1920. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under 
Mississippi  River  Commission  on  June  SO,  1920 — Gontinaed. 

SBCRBTART  MISSISSIPPI  RITER  COMMISSION— Continued. 


Appropriation  for  flood  control,  Mississippi  River,  and 
Sacramento  Rivor,  Calif.,  allotment  foi^ 

Levees. 

• 

1 
Warsaw  to  Qoincy.m. 

La  Grange  to  mouth  of  Missouri 
River,  Mo. 

,      Hunt 
lU. 

Lima  Lake 
drainage 
distriS. 

m. 

Rlverland 

levee 

district. 

Mo. 

Kings  Lake 

drainage 

district, 

Mo. 

Foley 
drainage 
dlstrl3, 

Mo. 

Amount  expended  on  present  project  to 
end  of  last  fiscal  year tass.  5Q 

1245.86 

1!M  017  fin 

Balance  unexpended  at  end  of  last  fiscal 
yew 

54,614.41 
•70,000.00 

59,7.54.14 
10,000.00 

41,082.10 
12,000.00 

Amount  appropriated  or  allotted  this  fiscal 
year 

$40,000.00 

15,000.00 

Amount   expended  from    beginning   of 
present  fiscal  year  to  end  of  previous 
month 

124,614.41 

69,754.14 

53,062.10 

40,000.00 

5,000.00 

'31,064.24 
9,026.29 

108.78 

22,528.64 
2,696.86 

Amount  expended  during  the  month 

40,090.53 

108.78 

25,225.50 

Balance  unexpended  at  end  of  month. 

84,523.88 

69,645.36 

27,856.60 

40,000.00 

5,000.00 

In  Treasiirv  United  States 

54,000.00 
30,523.88 

69,000.00 
645.36 

25,000.00 
2,856.60 

40,000.00 

5,000.00 

Inhand 

84,52S.88 

69,645.36       27,856.P.0 

40,000.00 

5,000.00 

Outstanding  liabilities  at  end  of  month . . 

8,970.83 
48,629.64 

1,809.(^3 
24  843.64 

Amwmt  covered  by  existing  contracU  at 
end  of  month 

58,900.00 

57,600.47 

58,900.00      26,743.27 

Balance  available  at  end  of  month . . . 

20,923.41 

10,745.36 

1,113.33 

40,000.00 

^  000. 00 

•  Amount,  $60,000,  previously  reported  increased  $20,000.  Allotment  from  appropriations  by  sundry 
civil  act  approved  June  5, 1920,  by  resolntion  of  the  Mtestesippi  River  Commission,  June  11, 1920  (Proo. 
p.  3058),  approved  by  Chief  of  Engtoeers,  June  25, 1920  (ED  16927-656,  Sec.  MRC  23a4»6). 

» Amount,  $31,058.45,  previously  reported  increased  $5.79,  account  reimbursement  to  appropriation  tor 
increase  of  compensation,  R.  A-  H.  1920,  of  deduction  on  payments  to  contractors  (Camoroa,  Joyce  A 
Co.,  $3.56,  and  Harry  Merritt,  $2.23)  of  costs  of  inspection  and  superintendence. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under 
Mississippi  River  Commission  on  June  30,  1920 — ContiDued. 

SECRETARY  MISSISSIPPI  RIVER  COMMISSION— Continued. 


Appropriation  for  flood  control,  Mississippi  River  and  Sacramento  River, 
Canf.,  allotment  foi^ 

Levees. 

Expended 
allotments. 

Quincy  to 
Hamburg 
Bay.  IH. 

Prairie  du 
Pont  to 
Grand 

Tower,  111. 

Grand  Tower  to 
Gale,  111. 

Clear  Creek 
drainage 
and  levee 

district.  111. 

East  Cape 
Girardeau 
and  Clear 

Creek 

drainage 

distrlcClU. 

Total. 

Amount  expended  on  present 
project  to  end  of  last  fiscal 
year 

$167.71 

143,798.45 

♦$14,400.00 

$280,042.37 

Balance  unexpended  at  end  of 
last  fiscal  year 

99,832.29 
s  300.000.00 

123,000.00 
•24,000.00 

6,201.55 
"53,000.00 

510,957.68 

Amount  appropriated  or  al- 
lotted this  fiscal  rear 

925,000.00 

904,050.00 

399,832.29 

25,000.00 

47,000.00 

59,201.55 

1,415,007.68 

Amount  expended  from  begin- 
ning of  present  fiscal  vear  to 
end  of  previous  month 

59,159.30 
14,806.47 

8,992.90 
1,314.64 

13,662.01 

288,048.84 

Amount  expended  during  the 
month 

51,650.04 

73,965.77 

10,307.54 

13,662.01 

889, 693. 88 

Balance  unexpended  at 
end  of  month 

325,866.52 

25,000.00 

36,692.46 

45,539.54 

1,075,318.76 

290,000.00 
35,866.52 

25,000.00 

29,994.02 
6,696.44 

43,000.00 
2,539.54 

964,410.44 

In  hand. . .' 

110,903.31 

325,886.52 

25,000.00 

36,692,46 

45,539.54 

1,075,313.76 

Outstanding  liabilities  at  end 
of  month 

16,600.42 
61,524.88 

3,175.35 
25,876.43 

4.1? 
21,953.71 

38,859.44 
837,305.86 

Amount  covered  by  existing 
contracts  at  end  of  month . . . 

78,125.30 

29,051,78 

21,957.84 

376,256.29 

Balance  available  at  end 
of  month 

247,741.22 

25,000.00 

7,640.e8 

23,581.70 

099,058.46 

♦  L«vees,  mouth  of  Des  Moines  River  to  La  Granee,  Mo. 

>  Amount,  $100,000,  previously  reported  increasea  $200,000.    Allotment  ftom  appropriations  by  sundry 

civil  act  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission,  Jxmc  11, 1920  (Proc. 

p.  3058),  approved  by  Chief  oi  Engineers,  June  25, 1920  (ED  15927-665,  Sec.  MKC  230^). 
•Amount,  $12,000,  previously  reported  increased  $12,000.    Allotment  from  appropriations  by  sundry 

civil  act  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission,  June  11, 1920  (Proc. 

p.  3058),  approved  bv  Chief  of  Engineers,  June  25, 1920  (ED  15927-655,  Sec.  MKC  230-86). 
»  Amoimt,  $33,000,  previously  reported  increased  $23,000.   Allottment  from  appropriations  by  sundry  civil 

act  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission,  June  11,  1920  (Proc. 

p.  3058),  approved  by  Chief  of  Engineers,  June  25,  1920  (ED  15927-655,  Sec.  MRC  230-86). 
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Con90lidated  statement  of  condition  of  appropriations  and  allotments  under 
^fississippi  River  Commission  on  June  SO,  1920 — Continued. 

8BCRBTART  MISSISSIPPI  RIVER  COMMISSION— Con  tinned. 


Funds  contributed  for  flood  control.  Mississippi  Rlrtr 
(special  fund). 

I^vee  Rock 
Lslandto 

New  Boston. 

111.  (Dnirv 

Dreinare 

District, 

ID.}* 



19,430.47 

1 
Levee  Mus-  '  Levee  Warsaw  to  Quincy. 
catineto                          "l- 
month  of 

loiva  River, 
la.  (Musca- 
tlne-l/ouisa 
Island  I.  e^ee 
nist.,  Ia.)« 

Hunt  drain- 
age District 
Ill.> 

Lima  Lake 
Drainaee 
District 

in* 

Amount  expended  on  present  project  to  end  of 
last  fiscal  >ear 

«,759.77 

1143.33 

S122.d5 

Balance  unexpended  at  end  of  last  fiscal  year... 
Amount  appropriated  or  allotted  this  fiscal  year. 

18,nfi9.53 
12.500.00 

27,240.23 

27,356.67 
25,000.00 

29,877.05 
5,000.  OD 

30,569.53          27,?40.23  \       52,356.67 

34,877.05 

Amount  expended  from  befdnnint;  of  present 
fiscal  vear  to  end  of  previous  month 

»  15, 852. 94            3.  WW.  88 
2,301.26                997.00 

•  15,535.20 
4,513.15 

54.43 

Amount  expended  during  the  month 

18,154.20  '         4,960.88 

20,048.35 

»1.43 

Balance  unexpended  at  end  of  month 

12,415.33  1        22,279.35          32,308.32 

34,822.62 

In  Treasury  United  States 

7  ''oO  00  j       1''  rtfto  on 

10,  Oft).  00 

•13,000.00 

9,308.32 

14,500.00 

>  20,000.00 

322.62 

In  other  depositories 

»6|ooo.no 

4,279.35 
2?. 279. 35 

In  hand 

'5,165.33*1 

Outstanding;  liabilities  at  end  of  month 

12,416.33  , 

32,  ,308. 32 

34,822.62 

2,341.27            1,16^.85 
10,074.06          21,116.50 

4,485.39 
24,314.81 

Amount  covered  by  existing  contracts  at  end  of 
month 

i_ 
Balance  available  at  end  of  month 

29,450.00 

12,415.33  '        22,279.35 

28,800.20 

29,450.00 

1 

3,508.12 

5,372.62 

1 

» Contributed  by  the  Drury  drainage  district,  Illinois.  $27,500  (act  Juno  12,  1917)  on  Apr.  19,  1918,  and 
$12,500  (act  July  19,  1919)  on  Aug.  30,  1919.    (Sec.  ^fRC  2581-158.) 

*  Contributed  by  the  Muscatine-Louisa  Island  levee  di«;trict,  Iowa,  $15,000  (act  June  1?,  1917)  on  Mar. 
16,  1918.    (Sec.  MRC  2461-21),  and  $16,000  (act  Julv  1.  1918^  on  Dec.  C8,  191S.    (.^cc.  MRC  2580-73.) 

•Contributed  by  the  Hunt  drainage  district,  Illin  >l^,  $37.54)0  (act  June  12.  1917)  en  Apr.  10,  1918,  and 
$25,000  (act  July  19,  1919)  on  Nov.  1,  1919  (Sec.  MRC  1^637-143). 

« Contributed  by  the  Lima  Lake  drainage  district,  Illinois,  $30,000  (act  Julv  1.  1918)  en  Jan.  10.  1919. 
(Sec.  MRC  2680-16),  and  $5,000  (act  July  19,  1919)  on  Nov.  4,  1919.    (Soc.  MRC  2680-85.) 

•Amount.  $15,.851.72,  previously  reported  increa-^od  $1.?2  account  reimbtirsomont  to  appropriation  for 
Increase  of  Compensation,  Rivers  and  Harbors,  1920,  of  deductions  on  payments  mode  to  contractor  (1-a 
Crosse  Dredrfn:?  Co.)  of  costs  of  inapcction  and  superintendence. 

•Amount,  $15,532.31,  previously  reported  increased  SJ.89  accoimt  reimbursement  to  appropriaticn  for 
Increase  of  Compcn^tion,  Rivers  and  llarbors,  1920,  of  deductions  on  pa\inents  made  to  contractors  (Cam- 
eron, Joyce  &  Co.,  $1.78  and  Harry  Merritt,  $1.11)  of  costs  of  inspection  and  superintendence. 

»  On  deposit  $6,000  (act  July  1,  1918)  to  credit  of  President,  Mississippi  River  Commission  with  First 
National  Bank,  Muscatine,  Iowa. 

»  On  deposit  $13,000  (act  July  19,  1919)  to  credit  of  President,  Mississippi  River  Commiasion  with  Hill- 
Dodge  Banking  Company,  Warsaw,  111. 

» On  deposit  $15,005  (act  July  i  1918)  and  $5,000  (act  July  19,  1919)  to  credit  of  President,  Missisippi 
River  Commission  with  State  Bank  of  Lima,  Lima.  III. 
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Consolidated  statement  of  condition  of  appropriations  and  cUlotments  under 
Mississippi  River  Commission  on  June  SO,  1920 — Continued. 

SECRETARY  MISSISSIPPI  RIVER  COMMISSION— Continued. 


Funds  contributed  for  flood  control,  Mlsstaippi  River, 
(special  ftind). 

I.evee  LaGrane«  to  Mouth  of  Missouri 
River,  Mo. 

Levee 
Quincy  to 
Hamburg 

(Riverland 
levee  dis- 
trict, Mo.)»« 

Kln(;sLake 
drainage  dis- 
trict, Mo." 

Foley  drain- 
age district, 
Mo." 

Bay.  111. 
(Sny  island 
levee  drain- 
age district, 
Ill.)» 

Amount  expended  on  present  project  to  end  of  i 
last  fiscal  vear           «-            x^    *                             ^^^  430.1s 

184.44 

Balance  unexpended  at  end  of  last  fiscal  year. . . 
Amount  appropriated  or  allotted  this  fiscal  year. 

Amount  expended  from  beginning  of  present 

fiscal  year  to  end  of  previous  month 

Amount  evnended  durincr  the  month 

' 

20,169.85 

49.915.56 

1:0,000.00 

12,500.00 

solooo.oo 

20,569.85 

ro,ooo.oo 

2,500.00 

99,915.56 

11,264,45 
1,348.40 

29,579.64 

7,408.m 

Balance  unexpended  at  end  of  month  — 
In  Treasurv  United  States 

12,612.85 

36,982.87 

7,957.00 

20,000.00 

2,500.00 

62,932.69 

6,000.00 

26,750.00 

In  other  depositories 

14  20,000.00 

"2,500.00 

1*35,000.00 

In  hand 

1,957.66 

1,182.69 

7,957.00 

20,000.00 

2,500.00 

62,932.69 

Outstanding  liabilities  at  end  of  mcnth 

049. 81 
7,007.19 

8,300.19 

Amount  covered  by  existing  cc»ntracts  at  end 
of  mi  nth 

30,662.43 

7,957.00 

38,962.62 

Balance  available  at  end  of  month 

20,000.00 

2,500.00 

23,970.07 

w  Contributed  by  the  Riverland  levee  district.  Missouri,  133,000  (act  June  12,  1917)  on  Dec.  8, 1917. 
(Sec.  MRC  2461-21.) 

"  C<  ntributed  by  the  Kings  Lake  drainage  district,  Missouri,  $20,000  (act  July  19, 1919)  on  Mar.  9, 1920. 
(Pec.  KRC27(1(M3.) 

" Contributed  by  the  Foley  drainage  district,  Missouri,  «2,500 (act  July  19, 1919)  en  Mar.  9, 1920.  (Pec. 
MRC  2761-13.) 

"  Ci  ntributed  by  the  Pnv  Island  le^ee  drainaj  e  dLslritft,  lllinc is,  t:o,OCO  (art  Jul\  1,  19K^y  ( n  Dec.  31, 
1918.    (t^ec.  MRC  2598-56),  and  $50,000  (act  July  19,  1919)  on  Nov.  4,  1919.    (Sec.  MRC  2698-213). 

»<  On  deposit  $-:0,00O\fact  July  19, 1919)  to  credit  of  President,  Mississippi  River  Conunission  with  Foley. 

»»  On  deposit   $J,500/     Panl.ing  C^.,  Folev.  Mo.  # 

"  On  deposit  $35,000  (act  July  19.  1919)  to  credit  of  President,  Mississippi  River  Commlssicn  with  New 
Canton  State  Bank,  New  Canton,  111. 
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SBCRBTART  MISSISSIPPI  RIVER  COMMI88ION^€oD tinned. 


Funds  contributed  for  flood  control,  KJsitoippi  River, 
(special  fbad). 

Levee  Grand  Tower  to 
Oale,  111. 

Expmded 

contributed 

tinda. 

Clear  Creek 

drainage 

and  levee 

dtetrict, 

lU." 

East  Cape 
Girardeau 
and  clear 
Creek  drain- 
age dL<«trict. 

ni.w 

Total. 

Amount  expended  on  present  prc^Jeet  to  end  of 
last  fiflcftl  year              .• -.^rr--', » 

t2I,893.43 

i«t7,200.00 

655, 064.  &4 

* 

BAlanoe  unexDended  at  end  of  last  flflcal  year. . . 

3,106.57 
15,000.00 

176,135.46 

Amount  appropriated  or  aUotted  this  fiscal  year. 

117,600.00 

• 

147,500.00 

17,500.00 

18,106.57 

323,635.41^ 

Amount  expended  from  be(dnn!nK  of  present 

4,4«3.45 
657.32 

6,836.77 

87,580.76 

Amnunt  AXTModed  dufin?  the  month. ....-.,... 

17,220.36 

5,160.77 

6,836.77 

104,801.12 

Balance  unexpended  at  end  of  month — 

12,340.23 

11,260.80 

218,834.34 

In  Treasury  United  States 

11,000.00 

87.500.00 

In  other  deiDositories 

» 10,000.00 
1.260.80 

106,500.00 

Tji  hand ..,»...».-.-.-»-t-. 

1,340.23 

24,834.34 

12,340.23 

11,260.80 

218,834.34 

Outstanding  llabUities  at  end  of  month 

Amount  covered  by  existing  contracts  at  end 
of  month 

1,687.71 
10,761.52 

2.07 
10,076.85 

18,820.29 

144,363.36 

12,340.23 

10,078.02 

163,102.65 



Balam^  available  at  end  of  xn<)nth . .  r  -  ,r- 

200.88 

55,641.60 

"  Contributed  by  the  Clear  Creek  drainage  and  levee  district,  Illinois,  $11,600  {act  July  1, 1018)  on  Aug  . 
11, 1919,  and  $1,000  (act  July  19, 1919)  on  Aug.  11, 1919.  (Sec.  MRC  2685^);  and  $2,000  (act  July  19, 1919) 
on  i^ec.  6, 1919.    (Sec.  MR(^  26S5-89). 

u  C>)ntributed  by  the  East  (^pe  Girardeau  ajid  Clear  Creek  drainage  district,  Illinois,  $J5,000  (act  June 
12,  1917)  on  Ir  eb.  4,  1918.  (Sec.  MRC  2461-21);  $1.5,000  act  July  19,  1919)  on  Oct.  11,  1919.  (Sec.  MRC 
2564-165). 

1'  Levees,  Mouth  of  Des  Moines  River  to  LaGrange,  Mo.  (Gregory  drainage  district,  Mo.). 

»  On  deposit  $10.00(^act  July  19,  1919)  to  credit  of  President,  Mississippi  River  Commission  with  Alex- 
ander County  National  B<«pV.  Cairo,  111. 
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Conwlidated  statement  of  cotidition  of  appropriatUms  and  allotments  under 
Mississippi  River  Commission  on  June  SO,  1920 — Continued. 

SECRETARY   MISSISSIPPI    RIVER   COMMISSION— Continued. 


Appropriation  for  Mississippi  River,  allotment  for— 

Levees. 

Expended 
aUotments. 

. 

Muscatine 

to  mouth 

of  Iowa 

River, 

Iowa. 

Warsaw 

LaOranse 
to  mouth 
ofMisBOuri 
River,  Mo. 

Qulncyto 
Hamburg 
Bay,Ul. 

Total 

Amount  expended  on  pre- 

^81,003,358. 11 

$1,008,356.11 

' 

Amount  expended  on  present 
project  to  end  of  last  fiscal 
vear 

116,673.08 

153,139.98  '157,753.81 

$73,340.62 

S3, 553, 083. 65 

3,753,991.14 

Balance  expended  at  end  of 
lartflewl^ 

AllAtted  f.hiA  ft«H»Al  VAAT 

18,826.92 

2,460.02 

18,900.00 

56,650.38 

96,846.32 

18,826.92 

2,460.02 

18,900.00 

56,659.88 

96,846.32 

Amount  expended  from  be- 
ginning of  neacnt   fiscal 
year  to  end  of  previous 
month       

17,542.16 
159.83 

2,460.02 

46,997.13 
8,818.00 

66,999.81 
8,977.83 

Amount  expended  during  the 
month ,,,,-,-,,-, 

17,7pl.99 

2, 46a  02 

55,815.13 

75,977.14 

Balance  unexpended  at 
end  of  month 

1,124.93 

18,900.00 

844.25 

20,869.18 

* 

In  Treasury,  United  States... 

18,000.00 

18,000.00 

lpha«d 

i,ia4.93 

900.00 

844.25 

2,869.18 

1,124.93 

18,900.00 

844.25 

20,809.18 

Ontetanding  UaUlities  at  end 
of  month     

10.80 

10  80 

oontractfl  at  end  of  month 

1,124.03 

1,124.93 

1,124.03 

10.80 

1,135.73 

Balance   available   at 
end  of  month 

18,900.00 

833.45 

19,733.45 

1  Missiasippi  River  Commission,  $238,110.74;  surveys,  gages,  and  observations,  $855,247.37. 

*  Miasissippi  River  CommLssion,  $880,361.17;  surveys,  gages,  and  oVservations.  $1,761,712.62;  spillway 
surveys,  $15,(X)0;  examinaUon  from  Cape  Girardeau,  Mo.,  to  Rock  Island,  III.,  $10,000;  levees.  Rock  Island 
to  New  Boston,  III.,  $17,146.28;  levees,  Muscatine  to  Port  I-ouisa,  Iowa,  $99.91;  levees,  Oquawka  to  Dallas, 
111.,  $1,100:  levees,  Head  of  Chouteau  Inland  to  Prairie  du  Pont,  llL,  $73,900;  levees,  Grand  Tower  to  near 
Thebes,  111.,  $10,000;  levees,  Grand  Tower  to  Gale  near  Thebes,  III.,  no.OOO;  experimental  dikes,  $45,075.58; 
patrol  of  the  Mississippi  River,  $1,055.56;  works  above  Cairo  (protection  near  Cairo  includes  only  work 
under  act  of  July  5, 1884,  $50,000;  Des  Moines  Rapids  to  Ohio  River,  $687,632.53),  $737,632.53. 
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tion  for  gag- 
ing waters  of 
theMiards. 
sippi  River 

audits 
tributaries. 

Increase  of  com- 
pensation, rivers 
and  harbors. 

'    Expended 

1 

1 
Grand  total. 

1919 

1920 

Amount  expended  on  previous  projects. . 

1 

$1,093,358.11 

Amount  expended  on  present  project  to 
end  of  last  fiscal  year 

$290,532.38 

$2,585.51 

s  $807, 104. 24 

5,189,320.18 

Balance  unexpended  at  end  of  last  fiscal 
year 

889.50 
9,100.00 

34.51 

1 

784,863.43 
1,067,650.00 

Amount  appropriated  or  allotted  this 
fiscal  year 

$7,000.00 

34.51 

9,989.50 

7,000.00 

1,852,513.43 

Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

8,728.16 
1,261.34 

34.51 

« 5, 800. 06 
982.95 

457,18&6I 
80,092.53 

Amount  expended  during  the  month 



9,989.50 

3..J 

6,783.01 

537.279.16 

Balance  unexpended  at  end  of 
month 

1 

216.99 

1,315,234.28 

. 

1 

In  Treasury,  United  States 

......1 

1,069,910.44 
106,500.00 
138,823.82 

In  other  depositories 1 

Tfi  hand 

216.99 

1 

216.99 

1,315,234.26 

Outstanding  liabilities  at  end  of  month . . 

57,689.53 
482,884.14 

Amount  covered  by  existing  contracts  at 
end  of  month 

1 
-J 

1 

540,583.67 

Balance  available  at  end  of  month. . 

216.99 

774,650.50 

1 

*  Waterway  from  Lockport,  111.,  to  St.  Louis,  Mo..  $22,291.23  less  $1,093.40  reimlurscd  from  allotment  for 
"Survey  of  Illinois  and  Ves  Plsines  River,  111."  (unexpended  lalan(«.  13,802.17,  of  this  appropriation 
carried  to  surplus  fimd  June  30, 1909,  under  provisions  of  section  10  of  sundry  civil  act  of  Mar.  4, 1909— ED 
46863-142,  sec.  MRC  1125-9);  claims  for  damages  by  collision,  river  and  harbor  workj>,  $486.14;  maintenance 
and  improvomont  of  existing  river  and  harbor  works,  act  of  Octoler  2, 1914  (Mississippi  River  Commission, 
$29,991. 1«;  siu-vevs,  gages,  and  obwrvations,  $59,036.16;  dredges  and  dredging,  $2^8,435.38),  $388,362.73; 
maintpnanc3  and  improvcm?nt  of  existing  river  and  harbor  works,  act  of  Mar.  4,  1915  (Mississippi  River 
CommlsUon.  $39,760.11;  surveys,  gage.s.  and  observations.  $43,161.53;  dredges  and  dredging,  $307,226.68), 
$393.14S.32;  Increa-i'?  of  compensation,  nvers  and  harbors,  1918,  $5,815.83. 

*  Amount  $5,812.41  pri»vlou?ly  ropDrted  deereasfyl  $12.35,  account  reimburs3m?nt  from  flood  control  funds 
$8.24  (see  footnotes  4  and  7,  pages  3019  and  3020  and  $4.11  from  funds  contributed  for  fiood-control  (see  foot- 
notes 1  and  2,  page  3023. 
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Conwlidated  statement  of  condUicn  of  appro fniatians  and  allotments  under 
Mississippi  River  Commission  on  June  SO,  ii^iS(^— Continued. 

MISSISSIPPI  RIVER  DREDGING  DISTRICVT. 

(Appropriations:  Mississippi  Ri^'or;  flood  control.  Mississippi  River,  and  Sacramento  River,  Calif.;  in- 
crease of  compensation,  rivers  and  nvbors,  1919  and  1920.) 


Amount  expended  on  present  project 
to  end  of  last  fiscal  year 


Balance  unexpended  at  end  of  last 


fiscal  year 
nt  ap 


Amount  appropriated   or  allotted 
this  fiscal  year , 


Appropria- 
tion ror 

Mississippi 

Ri\'er.  allot- 
ment for 

dredges  and 
dredging. 


16,691,848.99 


Amount  expended  fh>m  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

Amount  expended  during  the  month. 


Balance  unexpended  at  end  of 
month 


» 13, 693. 78 
<  28,944.92 


40,638.70 


17,190.31 
15,000.00 


32,190.31 


8,44S.39 


Appropria- 
tion for  • 
flood  control, 

Mississippi 

River,  and 
Sacramento 
River,  ('allf., 
allotment  for 
dredges  and 

dredging. 


$594,771.09 


U55,822.64 
*  1,217, 574. 04 


Increase  of  compensa- 
tion, rivers  and  har- 
bors. 


1919 


92,424.41 


s  218. 33 


1,373,396.68 


M80,20*<  33  I 
•48,034.81    . 


218.33 


218.33 


628,243.14 


218.33 


845,153.54 


In' Treasury  United  States.. 
In  hand 


8,448.39 


u 


8,448.39 


Outstanding  liabilities  at  end  of  | 
month 

Amount  covered  by  e.dsting  con- 
tracts at  end  of  month ' 


867.32 


Balance  available  at  end  of 
month 


867.32 


7,581.07 


777,875.34  I 
67,278.20 


845,153.54  | 


1920 


•S17,932.19 


17,932.19 


"12,104.62 
1.207.49 


Total. 


$7,289,044  49 

169,734.75 
1,262,451.16 


13,312.11 


4,620.08 


4,6 


4,620.08 


1,432,185.90 


509,721.59 
64,242.30 


573,963.89 


858,222.01 


786, 323. 73 
71,898.28 


858,222.01 


78,164.88 
105,009.32 


183,234.20 


661,919.34 


1,146.98 


1,146.98 


3,473.10 


80,179.18 
105,069.32 


185,24850 


672,973.51 


1  Amount,  $2,233.78,  previously  reported,  increased  $11 ,460  account  of  error  in  makins  deposit  of  amount 
received  from  lease  of  steamboats  to  miscellaneous  receipts,  which  was  afterwards  aiojusted  ^)y  transfer 
settlement  No.  3192  bv  the  Auditor  for  the  War  Department. 

B  Amount,  $156,396.68,  previously  reported,  decreased  $574.04,  account  erroneously  taking  up  this  amount 
in  October.  1919,  received  trom.  rental,  by  reducing  balance  unexisended  which  should  have  been  taken 
up  on  next  line. 

*  Amount,  $242.42,  previously  reported,  decreased  $24.09.  account  reimbursement  of  $18.17  and  $5.92  in 
July  and  August,  1919,  which  was  deposited  to  the  credit  of  the  Treasurer  U.S.,  and  reverts  to  the  Treasury. 

<  Amount,  $35,183.55,  previously  reported,  decreased  $11 ,460  by  taking  up  this  amount  under  "Balance 
unexpended  at  end  of  liut  fiscal  year*'  and  increased  $3,221.37,  as  follows:  $2,730  from  inland  waterways 
for  lease  of  steamer  Choctaw,  Jan.  1, 1920,  to  Mar.  31, 192{),  inclusive,  and  $401.37  received  from  sale  of  con- 
demned U.  S.  property  (river  and  harbor  act  July  27. 1916). 

» Amount,  $575,000,  previously  reported,  increased  $942,574.01,  as  follows:  $574.04  as  explained  in  foot* 
note  *,  and  $642,000  by  allotment  from  sundry  civil  act  approved  June  5, 1920,  by  resolution  of  the  Missis- . 
sippi  River  Commission,  June  11, 1920  (Proc.,  p.  3039),  approved  by  the  Chief  of  Engineers,  June  25, 1920 
(£.  D.  15927-655). 

i  Amount,  $13,000,  previously  reported,  increased  $5jOOO,  received  by  war  warrant  during  month,  and 
decreased  $67.81,  account  reimbursement  of  $48.23,  $10.23,  $7.66,  and  $7.07  In  February,  Maroh,  April,  and 
June,  1920,  which  was  deposited  to  credit  of  Treasurer  U.  S.  and  reverts  to  the  Treasury. 

'  Amount,  $482,149.46,  previously  reported,  decreased  $1,911.23,  as  follows:  $150.89  reimbursement  from 
the  district  engineer,  St.  Louis  district,  for  repairs  and  supplies  furnished  U.  S.  snagboit  Macomb,  Apr.  6, 
1920,  C.  D.  31399,  E.  D.  101197-7072;  $893.12  rMmbursemsnt  from  S3cretary  Mississippi  River  Commission 
for  supplies  furnished  steamer  Saturn,  Apr.  2,  1920  ($143.76),  for  supplies  furnished  steamer  Mississippi 
Apr.  2, 1920  ($522.25) ,  for  repairs  and  supplies  famished  steimar  Miaslsslppi  Apr.  2, 1920  ($230.11)  C.  D.  31890, 
E.  D.  101197-7193;  $182.93  from  secretary  .vflssissippi  River  Commission  for  supplies  furnished  steamer 
John  Ewens,  Apr.  19, 1920.  C.  D.  32S03,  E.  D.  101197-7238;  and  $711.29  reimbursement  from  inland  water- 
ways for  supplies  and  repairs  to  steamers  Barrett  and  Choctaw. 

*  Amount,  $12,111.69,  previously  reported,  decreased  $7.07,  as  follows:  $0.42  reimbursement  firom  district 
engineer,  St.  Louis  district,  for  repairs  to  U.  S.  snagboat  Macomb,  C.  D.  31369,  E.  D.  101197-7072.  and  $6.65 
ceimbursement  from  secretary  Mississippi  River  c'ommlssion  for  repairs  to  steamer  Mississippi,  C.  D.  31860, 
E.  D.  104197-7196. 

*  Includes  $418.74  in  Treasury  settlement  No.  51687  for  transportation. 
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FIRST  AND  SECOND  DISTRICTS. 

[Appropriations:  Mississippi  River;  flood  control,  Mississippi  River,  and  Sacramento  Riw,  Calfl;  ftinds 
contributed  for  flood  control,  Mississippi  River;  maintenance  and  improvement  of  existtni:  river  and 
harbor  works;  increase  of  compensation,  rivers  and  harlxws,  1018, 1019,  and  1990:  funds  oonaibuted  fkir 
improvement  of  Mississippi  River;  repairing  Government  levee  at  Walnut  Bend,  Ark.;  emeiKencies  in 
river  and  harbor  works:  examinations,  surveys,  and  contingencies  of  riven  and  harbors;  rebuilding 
levees  of  the  Mississippi  River  and  tributaries  damaged  by  floods;  maintaining  and  protecting  levees  of 
Mississippi  River  and  tributaries  against  floods;  for  claims  for  danuces  by  collision,  river  and  harbor 
works:  modifications  and  readjustments  of  contracts,  river  and  harbor  improvements.! 


^.., for   flood   control,    MteisBippi 

%iw.  and  Sacramento  River,  Calit,  allot- 


ment  for- 

~" 

Reelfoot 

levee 
district 

St^Snds 

levee 

district 

Lower 

St  Frauds 

levee 

district 

White 

River 

levee 

district 

Amount  expended  on  present  project  to  end.  of  last 

flaco]  rMLT.    ......    ... 

117,455.07 

126,837.59 

1541,819.60 

$101,737.88 

Balance  unexpended  at  end  of  last  fiscal  year 

42,644.93 
50,000.00 

263,162.41 
1250,000.00 

358,680.31 
>800,008.00 

206,262.12 
«35O;000.0» 

Amount  appropriated  or  allotted  this  fiscal  year 

92,544.03 

513,162.41 

l,158,682;ii 

558,262.12 

Amount  expended  from  beginning  of  present  fiscal  year 
to  end  of  previous  month 

20,022.26 

134,337.07 
2,442.22 

451,624.24 
«  19,095.60 

144,215.05 
2S2.00 

Amount  expended  during  the  month 

29,022.26 

136,779.29 

470,719.93 

144,467.06 

Balance  unexpended  at  end  of  m  ^nth 

63,522.08 

376,383.12 

687,062.38 

413,794.17 

InTreasury  United  States 

50,000.00 
13,522.68 

364,177.08 
12;  206. 04 

665,633.88 
22,328.50 

4Q5,ooaoo 

8,794.17 

Tn hand  ,.'  . .  .  . ^ .  .  .  .  . .    .  ... 

63,522.68 

376,883.12 

687,062.38 

413,794.17 

Outstanding  liabilities  at  end  of  month 

60,600.00 
161,000.00 

51,500.00 
236,46^38 

87,200.06 
118,000.00 

Amount  covered  by  existing  contracts  at  end  of  month. . . 

13,522.68 

' 

13,522.68 

221,600.00 

287,062.38 

205, 20a  00 

Balance  available  at  end  of  month 

50,000.00 

154,783.12 

400,000.00 

208,594.17 

I  Amount,  1150,000,  previously  reported  increased  1100.000.  Allotment  from  appropriation  by  sundry 
eivil  act,  approved  June  5, 1020,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1020  (Proc.  p. 
3050),  approved  by  the  CUef  of  Engineers  June  25, 1920  (ED  15927-«55). 

»  Amount,  $400,002.  previously  reported  increased  $400,000.  Allotment  from  appropriation  by  sundrv 
eivil  act,  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1020  (Proc  p. 
3060),  approved  by  the  Chief  of  Engineers.  June  25  1020  (ED  15027-«56). 

*  Amount,  1200,000,  previously  reported  increased  $150,000.  Allotment  from  appropriation  by  sundry 
eivil  act,  approved  June  5, 1020,  by  resolution  of  the  Missnsippi  River  Commission  June  11, 1020  (Proc.  p. 
8050),  approved  by  the  Chief  of  Engineers  June  25, 1020  (ED  15027-655). 

« Incliides  $24.37  in  Treasury  settlement  No.  54007  (or  transportation  service. 
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Consolidated  statement  of  condition  of  appropriations  ami  allotments  under 
Mississippi  River  Cotnmission  on  June  SO,  1920 — Continued. 


• 

River,  and  Sacramento  River,  CallL,   alfot- 
ment  for— 

Hickman, 
Ky. 

Barfield, 
Ark. 

"Tcr- 

Bauxippi, 
Ark. 

Amount  expended  on  present  project  to  end  of  last 
fiscal  year 

$213,808.58 

$13, 184  33 

Balance  unexpended  at  end  of  laAt  fiffcal  year .....  ... 

32,131.42 
*250,000.00 

6,815.67 
25,000.00 

Amount  appropriated  or  allotted  this  fiscal  year 

125.000.00 

160,000.00 

25,000.00 

282,181.42 

31,815.67 

60,000.00 

Amount  expended  from  beginning  of  present  fiscal  year 
to  end  of  previous  month 

84,497.58 
•1,003.12 

31,815.67 

36,704.07 

Amount  expended  during  the  month 

4,396.50 

85,500.70 

31,816.67 

41,190.57 

T^alanoe  unexpended  at  end  of  nionth  .  -  - 

25,000.00 
~25^1o 

190,640.72 

18,809.43 

In  Tnxnrv  United  States  . .              ... 

l^7,«80.68 
18,850.04 

5,000.00 

In  hand 

13,809.43 

25,000.00 

196,540.  72 

18,809.43 

Outstanding  liabilities  at  end  of  month 

10,000.00 

1,000.00 

Amount  covered  by  existing  contracts  at  encj  of  month. . 

10,000.00 

1,000.00 

Balance  available  at  end  of  month 

25,000.00 

188,540.72 

17,809.43 

•  Amount,  1200,000,  previously  reported  increased  $50,000.  Allotment  from  appropriation  by  sundry 
civil  act,  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1920  (Froc.  p. 
3059),  approved  by  the  (  hlef  of  Engineers  June  25, 1920  (ED  15927-655). 

•  Includes  $460.65  in  Treasury  settlement  No.  55158  for  transportation  service. 


Digitized  by  VjOOQIC 


3030         REPORT  OF   THE   CHIEF   OF   ENGINEERS,  V.   S.   ARMY. 

Connolidated  utatement  of  condition  of  appropriations  and  allotments  under 
AlissiHfiippi  River  CommisHion  on  June  30^  192& — Continued. 


Appropriation  for  flood  control.  Mississippi  River,  and  Sacra- 
mento River,  Calif.,  aHotment  for— 


Amount  expended  on  present  project  to 
end  of  last  fiscal  year 


Balance  unexpended  at  end  of  last  fiscal 
year 

Amount  appropriated  or  allotted  this  fiscal 
yw 


Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

Amount  expended  during  the  month 


Balance  unexpended  at  end  of  month. 


In  Treasury  United  States. . 
In  hand 


Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts  at 
end  of  month 


Balance  arailable  at  end  of  month . . . . 


WyanoVe, 
Ark. 


^$100,000.00 


160,000.00 


Porter     1 
Lake,  Ark.  | 


Norfolk, 
Miss. 


Trotters     Sunfoww, 
Point.  Miss.       Miss. 


«360,725.75  |. 


24,169.74  I 

•350,000.00  ,1100,000.00 


$100,000.00 


374,169.74     100,000.00 


6,246.80     193,489.46  !      6,665.42 
4,86441  I 


100,000.00 


t5o,ooaoo 


100,000.00 


100,000.00 


5S,f^^lg 
1,185.58 


6,246.80  I  198,353.87  ;      6,665.42  | 00,168.76 


153,763  20  ,  175,815.87  i    93,334.58  i  100,000.00 


39,831.24 


148,000  00     150,000.00       92,000.00  I  100,000.00         27,562.98 
5,753  20       25,815.87         1,334.58   |      12,208.26 


153,753.20  1176,815.87       93,334.58     100,00a00 


2,000. 00  !     15,000  00       10,000.00  i. 


2,000.00       16,000.00       10,000.00 


151,753.20  I  160,815.87  I    83,334.58 


39,831.24 


5,ooaoo 


5,000.00 


100,000.00        34,831.24 


'  Amount,  $60,000,  previously  reported  increased  $100,000.  Allotment  from  appropriation  by  sundry 
civil  act,  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1920  (Proc.  p. 
3069),  approved  by  the  Chief  of  Engineers  June  25, 19?0  (ED  15927-655). 

*  Amount,  S200,ono,  previously  reported  increased  1150,000.  Allotment  from  appropriation  by  sundry 
civil  act,  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1920  (Proc  p. 
8059),  approved  by  the  Chief  of  Engineers  June  25, 1920  (ED  15927-655). 
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Consolidated  staiefnent  of  condUum  of  appropriatUms  and  allotmenU  under 
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FIRST  AND  SECOND  DISTRICTS— Continued. 


. 

Appropriation  for  flood  control.  Mississippi  River,  and 
Sacramento  River,  Calif.,  allotment  for— 

General 

repairs  and 

stone. 

Plant. 

New  plant. 

Memphis 
Harbor  and 

Hopefield 
Point,  Ark. 

Amount  expended  on  present  project  to  end 
of  last  fiscal  year 

$82,887.90 

$263,214.08 

311,962.36 

>400,000.00 

Balanof^  nn^'^pended  at  end  of  last  fiscal  year. . . 

Amount  appropriated  or  allotted  this  fiscal  year . 

11260,000.00 

« 186,776.90 

$ioo,ooaoo 

250,000.00 

186,776.99 

711,952.36 

100,000.00 

Amount  exi>ended  from  b^lnning  of  present 
fiscal  year  to  end  of  previous  month 

1 
106,870.93        4ftl.QM.dn 

243,166.57 
»  27, 212. 83. 

AniMm£  exnended  durtfiir  the  month. 

6,335.59 

10,696.21 

•  112.206.52 

92,659.11 

270,378.40 

Balance  uneiqMnded  at  end  of  month .... 

137,793.48 

93,117.88  1      441,573.96 

100,000.00 

In  Treasnrv  United  States 

130,000.00 

80,000.00 

386,280.50 

100,000.00 

In  oUier  depositaries 

Tn  hand ..........,,-,  r , , 

7,793.48 

13,117.88 

65,293.46 

137,793.48 

93,117.88 

441,573.96 

100,000.00 

Outstanding  liabilities  at  end  of  month 

14,393.48 
23,400.00 

13,117.88 

36,073.96 
106,500.00 

of  month 

37,793.48 

13,117.88  j      141,573.96 

Balance  avaflable  at  end  of  month 

100,000.00  1       80,000.00  1      300,000.00  1        100,000.00 

I  Amount,  $150,000,  previously  reported  increased  $100,000.  Allotment  from  appropriation  by  sundry 
civil  act,  approved  June  5,  1920,  by  resolution  of  the  Mississfppi  River  Commission  June  11, 1920  (Proc. 
p.  3050),  approved  by  the  Chief  of  Engineers,  June  25. 1920  (£t>  15927-455). 

«  Amount,  $104,146.89,  previously  reported  increased  181,630.10,  as  follows:  $380.60  and  $1,249.50  received 
during  month  for  rental  of  U.  S.  floating  plant,  and  $80,000  by  allotment  from  appropriation  bv  sundry 
civil  act,  approved  June  5,  1920,  by  resolution  of  the  MississtopI  River  Commission  June  11, 1920  (Proc 
p.  3059),  approved  by  the  Chief  of  Engineers,  June  25. 1920  (£D  15927-655). 

*  Amount,  $100,000,  previously  reported  increased  $300,000.  Allotment  from  appropriation  by  sundry 
civil  act,  approved  June  5,  1920,  by  resolution  of  the  Mississippi  River  Commission  Junet  11,  1920,  (Proc. 
p.  3059),  approvedHt>y  the  Chief  of  Engineers,  June  25, 1920  (ED  15927-635). 

*  Amount,  $85,633.10,  previously  reported  decreased  $3,672.20,  account  reimbursements  ($1,042.11. 
$2,548.75  and  $81.34)  received  during  month  covering  expenditures  made  prior  to  Jime  1, 1920,  aU  in  fiscal 
year  1920. 

» Includes  $1,481.51,  in  Treasury  Settlement^  Nos.  63635, 53933, 53934,  54779  and  55581,  all  for  transporta- 
tion service. 

*  Amount  reported  covers  expenditiues  during  fiscal  year  for  account  works  as  follows:  Hopefield,  Ark. , 
$17,259.50;  Baujcippi,  Ark..  $3,^.99;  Porter  Lake,  Ark.,  $5,948.00;  Wyanoke,  Ark.,  $6,490;  Wahiut  Bend, 
ArlL  $5,985.53;  Trotters  Point,  Miss.,  $6,197.96;  Old  Town  Bend,  Ark.,  $40,146.49:  Stone  (undistributed), 
$26,794.45. 
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Approintetkm  lor  flood  oontrol.  MlBissippI  River,  and 
I  Sacmmmto  Riv«r,  Calif.,  allotnient  f 


Memphis 
Haiibor. 

Experi- 
mental con- 
crete revet- 
ment. 

Expended 

allobnents. 

Total. 

Amount  expended  on  pieeent  pn^eet  to  end 
of  last  flaoal  year 

U08,I39.fl3 

r  1287,104. 51 

t2,30B»475^1O 

Balance  unexpended  at  end  of  last  fiscal  year... 
Amount  appropriated  or  allotted  this  fiscal  year . 

191, 86a  37 

1,439,579.33 

125,000.00 

3,580, 778. «» 

101,800.37 

25,000.00 

5,000,358.33 

Amount  expended  from  be^lnnlnK  of  present 
tiwml  vear  to  end  of  T>revkHiff  month 

•108,700.53 
i;062.03 

l,n8.3».6S 
7a,55&18 

Amount  expifidAd  dtiring  the  months, ,     

' 

110,682.56 

1,796,947.80 

Balance  unexpended  at  end  of  montii. . . . 

81,177.81 

25,000.00 

3,223,410l53 

In  Treasury  United  States 

62,873.08 

25,000.00 

2, 994,21s.  14 

In  other  depositaries 

In  hand 

18,304.7» 

239,192.38 

81,177.81 

25,000.00 

3,233,4iaS3 

Outstanding  liabilities  at  end  of  month 

25,000.00 

330,885.32 

Amount  covered  by  existing  contracts  at  end 
of  month ..,.,-.,,, 

667,885.06 

25,000.00 

988,770.38 

Balance  available  at  end  of  month , . 

66,177.81 

25,000.00 

2,234,64Ql14 

Y  Surveys,  $5,000;  Old  Town  Bend,  Ark.,  $47,107.25;  Watsons  Point,  Ky.,  (dike  at  Slough  Ldg.  Neck). 
$56.88;  Hopefield  Bend,  Ark.,  $1,027.89;  Star  Landing,  Miss.,  $373.«S;  Trotters  Point,  Miss.,  $9,381.98, 
Delta  Miss.,  $821.17;  stone,  first  and  second  districts,  $1,434.75;  Gayoso  Bend,  Mo.,  $50,000;  Osceola,  Ark., 
$107,000;  beW  Cache  River,  $61,342.36;  Memphis  Harbor,  $3,559.77. 

•  Amount,  $126,476.31,  previously  reported  decreased  $17,775.78,  account  reimbursement  received  during 
r  til  1h  for  coal,  etc,  fUmished  Mississippi  River  Dredging  District,  during  fiscal  year  1920,  prior  to  June 
1,1990. 


Digitized  by  VjOOQIC 


MISSISSIPPI  RIVEB  COMMISSION. 


8033 


Cofi$olidated  statement  of  001*44^4439^  of  appropriations  and  aUotments  under 
Mississippi  River  Commission  on  June  SO,  1920— Continued. 

FIRST  AND  8BC0ND  DISTRICTS— Contlnaed. 


Amount  expended  on  present  protleot  to 
endoflastflaealyeftr , 


Bafaunoe  unexpended  at  end  of  last  flaetl 
year 

Amount  iHipropriated  or  allotted  this  flsoal 
y«ff 


Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  prevkNis 
month 

Anujont  expended  during  the  month 


Balance  onexpended  at  end  of  month. 

In  Treasury  United  States 

In  other  depositaries 

In  hand 


Outstanding  Uabaities  at  end  of  month. . . . 

Amount  covered  by  existhig  oontracts  at 

end  of  month , 


Balance  available  at  end  of  month. 


Funds  contributed  for  flood  control,  Hlssissippl  River. 
Spedalltmd. 


Reellioot 
levee 

district. 


JTancis 

levee 

district. 


$8,823.10     I22,46a70 


1336,701.91 


21,370.90 


21,370.90 


123,540.24 
76,000.00 


107,540.24 


I 


14,888.82 


14,388.32 


6,068.58 


6,088.58 


6,988.58 


6,988.58 


6,988.58 


39,648.67 
1,221.08 


40,800.75 


156, 679.40 


40,000.00 
105,000.00 
11,670.40 


156,679.40 


30,300.00 
80,500.00 


110,800.00 


45,870.40 


Lower  St. 

Francis 

levee 

district. 


246,796.00 
261,26a  44 


606,068.53 


221,050.51 
0,535.60 


231,486.11 


276,572.42 


65,166.66 
102,814.00 
18,601.76 


276,572.42 


25,700.00 
133,000.00 


158,700.00 


117,872.42 


White 

River 

levee 

district. 


052,324.01 


102,675.99 
68,000.00 


165,675.99 


78,204.00 
125.99 


78,329.99 


87,346.00 


73,000.00 


14,346.00 


87,346.00 


43,500.00 
43,846.00 


87,346.00 


Total. 


0300,009.78 


403,400.22 
380,260.44 


802, 66a  60 


354,191.50 
ia882.67 


366.074.17 


527,586.49 


178. 16a  66 
297,814.00 
51,606.S 


537, 58a  49 


99,50a00 
264,334.58 


163,751.01 
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■■  -           • 

Mississippi  River,  aUotment  far- 

Porter  Lake, 
Ark. 

Expended 
allotments. 

TotaL 
$23, 405, 732.30 

Amount  expended  on  present  project  to  end  of  last  fiscal  year. 

$441,764.50 

t|22,963,967.80 

Balance  imexpended  at  end  of  last  fiscal  year 

3,7r.l.01 

3,761.01 

3,761.01 

1           3, 761. 01 

Amount  expended  from  beginning  of  present  fiscal  year  to  end 
of  previous  month 

3,761.01 

3, 761. 01 

3,761.01 

i           3,761.01 

1 

Ing  river  and  harbor  works,  act  of  Mar. 
4, 1915,  allotment  foi^ 

Upper  St. 

Francis  levee 

district. 

Expended 
allotments. 

ToUL 

Amount  expended  on  present  project  to  end  of  last  fiscal  year. 

S105,686.77 

«$1. 146.846. 35 

$1,252,533.12 

Balance  imexpended  at  end  of  last  fiscal  year 

«  126,995.90 
4  605.52 

ian,995.9D 
695.53 

Amount  appropriated  or  allotted  this  flsoal  year 

127,691.42 

127,691.42 

Amount  expended  from  beginning  of  present  fiscal  year  toend 
of  previous  month 

127,fi91.42 

127,691.42 

127,691.42 

127,691.42 

»  Surveys, $162,886.03:  upper  St.  Francis  levee  district,  1920,300:  lower  St.  Trauci-s  levee  district.  $3,253,- 
189.75:  White  River  levee  district.  $2,634,64.^.80;  Reclfoot  levee  disiriet,  138.5.000;  Upper  Yazoo  leve©  dis- 
trict, $1,468,703.45;  "Walnut  Bend  levee,  preservation  of  works  at,  $28.2t)0;  preservatinn  of  works  Hevees). 
$17,909;  prCvScrvatlon  of  works  (revetment  nml  contraction  works,  permanent  channel  IrnproveiTient,  and 
protection),  $3^.958.89;  Slouch  Landlni?  Neck,  Tenn.,  $2i)0,3«i5.3  >:  Chiite  of  Ishnd  2r.  C.\battis  di^^es). 
$1,478.11;  Plura  Poiatro<ich.$5,59l,r.29.22;reniftvalr>f  Noncaimiihrock.|9.lKX);  Oolden  Lake,  Ark.,  191,193,91; 
Walnut  Bend,  Ark.,  $346.3.'>9.92:  Trotters  Poijit,  Miss.,  $101,185.94:  Sunflower,  Miss.,  $2n3.3  J.y5< ;  stone, 
$138,223.04;  Star  L-xttdini?,  Miss.,  $17,220.95:  Delta,  Miss.,  $9.5.24:  Gavoso  Bend,  Mo..  $l.W.OOO;  B^rfield. 
Ark..  $200,000;  Biillerton  Bar.  Ark.,  $70,00 »:  Old  Tfiwn  Bond,  Ark./$188.483.0:;  Osceola.  Ark.,  $2."),000; 
Norfolk,  Miss.,  $42,002.05;  dredtfes  and  dredtjinE.  $3SS.097.12:  oxperimentil  dikes.  $>*.924.42:  plant,  $1,916,- 
984.81;  new  plant.  $910,478.71:  Columbus,  Kv  ,$4:^  730;  llickmtm.  Kv.,$9o.l32;  New  Madrid.  Mo.,  $153,000; 
Cariithersville,  Mo.,  180.314.37;  Memphis,  tenii.,  S4.'*.O00;  In  proving  harbor  .n  Mempliis.  Tenn.,  $1,429,- 
244.94;  improving  harbor  at  Memphis,  Term  (W'oU  River).  ItlOOO;  Memphis.  Tenn.  C"olfRiver>.  $25,786; 
Hopefleld  Bend  (preservation  of  works  at),  ?707,f)SLo;i;  Wolf  River,  110,000:  Memphis  Harbor.  129,0;  9.70: 
improN'ing  St.  Francis  River  (Walnut  Bend  levee),  $75.0>10;  Ht-lotia.  Ark..  S29:.fi(>S.Sl:  .survev.  ei:it  Iniuk 
Mississippi  River,  Bessie  to  Memphis.  Tenn.,  $11,000. 

« Survevs,  $3,000:  Lower  St.  Francis  levee  district,  $315,000.65;  White  River  levee  district,  $160,103; 
Plum  Point  reach.  $17.5.041.39;  Delta,  Mls.s.,  $94,805.87;  Slouijh  Landing  Neck,  Tenn..  $192,270.74;  Barfield. 
Ark.,  $1,545.98:  Hopefleld  Bend,  Ark.,  $7,296.03:  Star  Landing,  Miss..  $8,855.62:  Sunflower,  Miss.,  $172.50; 
plant  (repairs).  $9,979.81;  stone,  $1,573.37;  experimental  revetment,  $22,201.39;  plant,  $75,000;  new  plant, 
$55,000:  Memphis  Harbor,  $2-).000. 

s  Amount,  $127,691.42,  previously  reported  decreased  $695.52.  account  shortage  of  this  amount,  in  Mis- 
sissippi  River  Commission  transfer  of^hmds  pertaining  to  "Harbor  at  New  Orleans"  in  fiscal  year  1919 
under  authority  of  EH  1.5927-576;  deficit  supplied  by  allotment,  June  12, 1920,  of  like  amount  by  Chief  of 
Engineers  (serial  No.  C-4.')6,  ED  l.'>927-57(i). 

4  Amount  taken  up^count  shortage  of  this  amount,  in  Mississippi  River  Commission  transfer  of 
funds  pertaining  to  ''Harbor  at  New  Orleans"  in  fiscal  year  1919,  under  authority  of  E-D  16927-576, 
deficit  supplied  by  allotment,  June  12,  1920,  of  like  amount  by  Chief  of  Engineers  (serial  No.  C-45&' 
SD  16027-676.) 
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Cousolklated  statement  of  condition  of  oppropfiationH  and  allotments  under 
Mississippi  River  Commission  on  June  30,  1920 — Continued. 

FIRST  AND  SECOND  DISTKICTS— Continued. 


n                                    -       ■■ 
ModiflcatioDS  and  readjustments  of  cpn- 
tracts,  river  and  harbor  improvements, 
act  July  18, 1918,  allotment  for— 

Expended 
» 12,028,547.84 

Increase 
of  com- 
pensa- 

St.S?an- 
cis  levee 
district. 

Lower 
St.  Fran- 
cis levee 
district. 

White 

River 

levee 

district. 

Total. 

tion, 
rivers 
and  har- 
bors, 1920. 

Amount  expended  on  present  proj- 

M>f.  tn  And  nt  liMt  flsnal  vaaf. 

Balance  unexpended  at  end  of  last 
fiscal  veir 

12  mrt  aA  17  fUiHR 

$10,710.91 
20,700.00 

Amouni  appropriated  or  aiiotted      '            1 
this  fiscal  vear   . 

S20,700.00 

•5,888.66 

Amount  expended  from  beainning 
of  present  fiscal  year  to  end  of  pro* 
▼ions  month 

1 



2,866.36  1  7, 844.  .55 

20,700.00 

31,410.91 

5,888.66 



2  »».!» 

7, 844.  .56 

14,263.01 

24,963.92 

6,078.66 
810.00 

Amount    expended    during    the  i 
month                                   .  . 

2,866.36 

7,844.55 

14,253.01 

24,963.92 

5,888.66 

of  month 

6,446.99 

6,446.99 

In  Treasury  United  States 

.:: 



2,700.00 
3,746.99 

2,700.00 
3,746.99 

In  hand 

Amount  covered  by  existing  con- 
tracts at  end  of  month   . 

6,446.99 

6,446.99 

6,446.99 

1 
6,446.99 

1 

6,440.99 

6,446.99  1 

»  Repairing  Government  levee  at  Walnut  Bend.  Ark.,  190,000:  emereenclcs  in  river  and  harbor  worV, 
(for  Wolf  River),  18,000;  examinations,  surv-eys,  and  contingencies  of  riveis  i«nd  haibois.  $48.5;  rebuilding; 
levees  of  the  Mississippi  River  and  tributaries  damaged  bv  fioods.  $t20.C00;  maintaining  and  protecting 
levees  of  Mississippi  River  and  tributaries  against  floods.  <104,6.'>8.P7;  for  doims  for  damages  by  colllfion, 
river  and  harbor  works,  115;  increase  of  compensrtlon,  rivers  and  harbors.  1918,  $7.5.'31.^8;  Increosc  of  ccm- 
pensation,  rivers  and  harbois,  1919.  $2,271.15;  mLintcnence  end  ImproAen.tfnt  of  cxistirsg  ri\er  and  1  arbor 
works,  act  of  Oct.  2,  1914,  $1,195.(66.14.  distributed  as  follow?:  PI1r^f■ys.  $l..'a«;  I'l  |cr  St.  Francis  le\ce 
district,  $101, » 37.28;  Lower  St.  Francis  levoedisti let.  $4.r,ff0:  White  Id\frle\fe  district,  $l(0.f CO:  Slougb 
Landlne  Neck.  Tcnn.,  $191,498.17;  PIrm  Point  rpE^h.  $l,2»n;  Star  Lartliup.  Miss.,  $10<),724.54:  TrotlcKs 
Point,  Miss..  $2,376..%;  1  elta.  Miss..  $20,257.1 7;  CId  Town  Bend,  Ark..  $2.i8/.t5;  fcJunflo^er,  Miss..  $13.^3; 
plant  (repairs).  $53,t3(.29  frevetment.  $13,(07.43:  ph  nt.  $40,028.PO:  stone,  $1.574.3.5;  Watsrns  Point,  Ky. 
(dike  at  Slough  Landing  Neck).  $113,000;  experimental  re\etment.  $2,5C0. 


Digitized  by  VjOOQIC 


3036        BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

ConsoHdated  statement  of  condUicn  of  appropriatkms  and  aUoffnenis  under 
Mis9isMppi  River  Commission  on  June  30,  1920 — Contlnaed. 

FIRST  AND  SECOND  DISTRICTS— Condnned. 


Ftmdsoon 
trlbuted 
for  im- 
provement 
oflfissis- 
slppi  River 
at  Norfolk. 
Stmflower. 
and  Trot- 
ters Point, 
Miss.,  spe- 
cial fund. 

Funds  con- 
tributed for 
improve 
mentof 
ICississippi 

River  b 
theYaxoo- 
Mississippi 

Delta 
lovee  dis- 
trict, spe- 
cial fund. 

Funds  con- 
tributed 
for  ICissis- 
sippi Rivef 

atWy». 
noke  Land- 
ing, Ark., 

fund. 

Expended 
contributed 

funds 
(improve- 
ment 
Mississippi 
River) 

Grand  toCaL 

Amount  expended  on  present  project 
to  And  of  laiitftfcal  veM* 

ri,84l.W 

i|B68, 006.61 

130,422,306.06 

Balance  unexpended  at  end  oflast  fiscal 
year  

3, 158.  OB 
35,000.00 

2,077,005.46 
4,142,32161 

Amount  appropriated  or  allotted  this 

150,000.00 

180,000.00 

28, 158.  OB 

50,000.00 

60,000.00 

6,219,938.07 

Amount  expended  from  berinnini;  of 
present  fiscal  year  to  end  of  previous 
month.  

S,  158.  OB 

50,000.00 

40,441.56 
608.80 

"-'giSSiS 

.\mount  expended  during  the  month . . 

28,158.08 

50,000.00 

41,140.36 

2,443,625.43 

Balance  unexpended  at  end  of 
month 

18,8SB.64 

3,776,303.64 

In  Treasurv  United  States. 

3.175.084.80 

In  other  debasitaiies 

297.814.00 

In  hand                    

18,850.64 

303,404.84 

18,850.64 

3,776,308.61 

Outstanding  liabilities  at  end  of  month. 

Amount  covered  by  existing  contracts 

at  end  of  month 

18,859.64 

449,244.96 

928,666.63 

18,850.64 

1,377,911.59 

Balamw  available  at  end  of  month. 

2,398.39205 

*  For  improvement  of  Mississippi  River  as  follows:  At  Trotters  Point.  Miss.,  $100,000;  near  Memphis, 
Tenn..  $1,066.61;  near  Laconia  Circle,  Ark..  $8,000;  at  Star  Landing  Bend.  Miss.,  $210,000;  at  Delta.  Miss.. 
$160,000;  Reelfoot  levee  district  in  Kentucky,  $25,000;  at  Gayoso  Bend.  Mo.,  $150,000;  in  Upper  St.  Francis 
levee  district.  $234,000;  at  Norfolk.  Miss.,  $100,000. 
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Consolidated  statement  of  condition  of  appropriation 8  and  ailotments  under 
MistisHppi  River  Commission  on  June  SO,  1920 — Ck>ntlnued. 

THIRD  DISTRICT. 

(Appropriatloitt:  Iftesissippi  River;  flood  control,  Mississippi  River,  uid  Saeramento  River.  Calif.;  fbndf 
,  oontrmated  for  flood  ocmtrol,  Mississippi  River;  msintenanoe  and  improvement  of  existing  river  and 
harbor  works;  increase  of  oompensation,  rivers  and  harbors,  1018, 1019,  and  1020;  funds  contributed  for 
improvement  of  Mississippi  River;  maintaining  and  protecting  levees  of  the  Mississippi  River  and 
tributaries  agahist  floods;  rebuilding  levees  of  the  Miasiissippi  River  and  tributaries  damaged  by  floods; 
examinations,  surveys,  and  eontingendeB  of  rivers  and  haroors;  modifications  and  readjustments  of  con- 
traets,  river  and  harbor  improvements;  additional  payment  to  Walter  H.  Denison  on  contract  for  im- 
provement Mlssiadppi  River.] 


River,  Calif.,  alloupant  Idr- * 

Tensas  levee 
district. 

Lower 

Yasoo  levee 

district. 

Riverton. 
Miss. 

Lake 

Bolivar, 

Miss. 

Arkansas 
City,  Ark. 

Amount  expended  on  present  proj)- 
ect  to  end  of  last  fiscal  year 

1482,042.75 

$067,148.70 

1122,942.74 

Balance  unexpended  at  end  of  last 
fiscal  year 

387,067.40 
1000, 01ft.  28 

347,861.21 
11,100,010.20 

27,057.26 

so.ooaoo 

Amount  appropriated  or  allotted 
this  flscafyear 

sS206,00a00 

*$i2o,ooaoo 

1, 287,073.  «6 

1,447,807.47 

205,ooaoo 

57,057.26 

i20,ooaoo 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of 
previoiw  month,  r . » 

400,547.07 
«  25,34a  76 

633,803.31 
» 10,267. 14 

i5o,ooaoo 

■6,065.55 

57,067.20 

Amount  expended  during  the 
month 

404,887.82 

650,13a  45 

156,085.55 

57,067.26 

Balance  unexpended  at  end 
of  month 

702,185.84 

707,737.02 

138,914.45 

i2o,ooaoo 

In  Treasury  United  States 

7«6,377.86 
25,807.00 

700,067.15 
28.600.87 

129,728.23 
9, 18a  22 

i20,ooaoo 

In  hand 

702,186.84 

797,737.02 

138,914.45 

i20,ooaoo 

Outstanding  liabilities  at  end  of 
month 

71,406.10 
220, 78a  74 

106,582.33 
08,65a  08 

ll,20a81 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

202,185.84 

200,230.26 

ll,20a81 

.  . , ,  ,.,_^ 

Balance  available  at  end  of 
month.... 

500,000.00 

507,407.76 

127,705.64 

i20,ooaoo 

1  Includes  allotment  of  1600,000.  From  sundry  civil  act  approved  June  5,  1020.  general  subproject  of 
president  Mississippi  River  Commission,  dated  June  21, 1020,  approved  by  Chief  of  Engineers  June  26, 1920 
(ED  15027-655).  .  i-t-  ^  -e- 

s  Includes  allotment  of  $120,00a  From  sundry  ci\il  act  approved  June  5,  1920.  general  subproject  of 
president  Mississippi  River  Commission,  dated  June  21, 1020,  approved  by  Chief  of  Engineers  June  26, 1020 
Ted  159Z7  655). 

>  Allotment  of  $120,000.  From  sundry  civil  act  approved  June  5, 1020,  general  subproject  of  president 
Mississippi  River  Commission,  dated  June  21,  1920,  approved  by  Chief  of  Engineers  June  25.  1020  (ED 
l5027-666j^. 

*  Includes  $1,148.74.    In  Treasury  settlements  for  freight  transportation. 

*  Includes  $58.52.    In  Treasury  settlements  for  freight  transportation. 

>  Includes  $2,771.77.    In  Treasury  settlements  for  freight  traiu^portation. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments   under 
MissisHppi  River  Commission  on  June  SO,  1920 — (Continued. 

THIRD  IHBTRICT— ContlnU'HJ. 


Amount  expended  on  present  project  to 
endoflastflaoal  year 


Appropriation  for  flood  control,  Mteisnippi  River,  vaA 
Sacramento  River,  Calif.,  aliotmeot  for— 


Ashbrooic 
Neck, 

U\a£, 


$138,263.39     $65,305.82 


Balance  unexpended  at  end  of  last  iL^cal 
year 

Amount  appropriated  or  allotted  this 
fiscal  year 


Amount  expended  fh>m  beginning  of  pres- 
ent fiscal  year  to  end  of  previous  month.. 
Amount  expended  during  the  month 


Balance  unexpended  at  end  of  month, 


In  Treasury  United  States.. 
In  hand 


Outstanding  liailities  at  end  of  month 

Amcynnt  covered  by  existing  contracts  at 
end  of  month 


Balance  available  at  end  of  month. 


Panther 

Forest, 

Ark. 


3,736.  $1 
58,580.75 


447.17 
140,00a00 


56.317.86  I  140,447.17 


56,317.36      30,447.17 
,      2,851.44 


56,317.36      33,298.61 


107,148.56 


97,500.00 
9,648.56 


107,14&56 


11,208.91 


11,208.81 


95,939.75 


Green-  Grand 

ville,  Lake, 

Miss.      !      Ark. 


$00,495.84  i t218,SS7.42 


Prineeton, 
Miss. 


831.22 


m.22 


>$80,ooaoo 


6O,000lO0 


831.22  ;. 


831.22 


6o,ooaoo 


60,000.00 


60.000.00 


60,000.00 


7,801.68 
aO.OOQLOO 


37,801.68 


37,801.68 


37,801.68 


'  Includes  allotment  of  $85,000.  From  sundry  civil  act  approved  June  5,  1920,  general  suhprolect  of 
president  Mississippi  River  Commission,  dated  June  21, 1920,  approved  by  Chief  of  Engineers  June  25. 19i20 
fEDlS927-655).  ~*  -^    -« 

'  Allotment  of  $60,000.  From  sundry  civil  act  approved  June  5,  1920.  general  subproject  of  president 
Mississippi  River  Commission,  dated  June  21,  1920,  approved  by  Cliief  of  Engineers  Jime  25,  1020  (ED 
15927-r.'ir.). 
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Consolidated  statement  of  condition  of  appt'opriations  and  allottnents  under 
Mississippi  River  Commission  on  June  SO,  iP^(^— ContiDued. 

THIRD  DISTRICT— Continued. 


Appropriation  for  flood  control,  Mississippi  Rlyer,  and 
Sacramento  River,  Calif.,  allotment  for— 

Valewood, 
Miss. 

$125,475.27 

Fitlers. 
Miss. 

Cottonwood, 
Miss. 

$185, 189. 12 

Revetment 

opposite 

Defta  Point, 

La. 

Amount  expended  on  present  project  to  end  of 
last  fiscal  year 

$130,000.00 

Balance  unexpended  at  end  of  last  fiscal  year. . . 

24,524.73 
•110,000.00 

6,249.08 
•135,000.00 

Amount  appropriated  or  allotted  this  fiscal 
year 

30,000.00 

'>  $307, 42a  44 

134,524.73 

30,000.00 

141,249.98 

307,420.44 

Amouui  expended  from  beginning  of  present 
fiscal  year  to  end  of  previous  month 

74,524.73 

?0,000.00 


56,249.98 
1,102.64 

92,366.75 
3,536.27 

Amount  expended  during  the  month 

74,624.73 

30,000.00 

57,362.62 

95,902.02 

Balance  unexpended  at  end  of  month 

6o,ooaoo 

83,897.36 

211,518.42 

In  Treasury  United  States 

60,ooaoo 

72,500.00 
11,397.36 

193,158.76 

In  hand. . .'. 

18,359.67 

60,ooaoo 

83,897.38 

211,518.42 

-***-*  /'**'', 

Outstanding  liabilities  at  end  of  month 

11,208.81  1 

11,208.81 

Amount  covered  by  existing  contracts  at  end 
of  month 

11,208.81 

11,208.81 

Balance  ayallable  at  end  of  month 

6o,ooaoo 

72,688.56  ; 

200,309.61 

•  Includes  allotment  of  $60,000.  From  sundry  civil  act  approyed  June  6,  1920.  general  subproject  of 
president  Mississippi  River  Conmiission,  dated  June  21, 1920,  approved  by  Chief  of  Engineers  June  25, 1920 
(ED  15927-655). 

'« Amoimt,  $126,761.69,  previously  reported  increased  $180.65&,76  ($180,000  by  allotment  from  sundry 
civil  act  approved  June  fi.  1920.  and  $658.75  received  from  sale  of  cement  sacks). 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under 
Mississippi  River  Commission  on  June  SO,  1920 — Cootlnued. 

THIRD  DISTRICT— Contlnuwl. 


Appnmriation  for  flood  control.  Mississippi  Riv«r»  and 

Repairs  to 

existing 

works,  and 

stone. 

Plant. 

Expended 
allotments. 

t 
1 

Total. 

Amount  expended  on  present  pn^ect  to  end  of 
last  fiscal  year 

(") 

$297,371.32 

"1319,829.95 

S2,  733,892. 41 

Balance  unexpended  at  end  of  last  fiscal  year. . . 

-L^— ^-1-4— 

40,926.68 
"477,137.03 

^         11 

946,483.94 

Amount  appropriated  or  allotted  this  fiscal  year. 

»270,M8.4O 

4,057,839.14 

270,ft58.40 

518,063.71 

4,gCM,313.08 

Amount  expended  from  beginning  of  present 

150,S58L40 

>»217,«77.82 
26,613.72 

2,0CT,W1.75 
81,097.51 

Amount  expoided  during  the  month 

iM50,65&40 

244,491.64 

2,139,330136 

Balance  unexpended  at  end  of  month 

120,000.00 

273,572.17 

2,754.97^82 

120,000.00 

298,954.27 
-25,382.10 

2,687,286.25 
77,687,57 

If^  ftund     , .             

i20,ooaoo 

273,572.17 

2,764,973.  F^ 

Outstanding  liabilities  at  end  of  month 

^  '   ■   '  '   ' — 

3,648.17 
24.00 

'  ' 

316,370.84 
814,461.67 

Amount  covtfed  by  existing  contracts  at  end 
of  month 



3,572,17 

630,832.51 

' 



Balano^f  ftvaiifibi^f  at  end  of  month 

120,000.00 

270,000.00 

2,134,141.31 

»  Amount,  $17,458.59,  expended  during  fiscal  year  1919.  distributed  as  f(rilow8:  Panther  Forest,  Ark., 
17.462.86;  stone,  third  district.  19,996.73. 

"  Surveys,  third  district,  65^:  Reid-Bedlbrd  Bend,  La.,  162,000;  Grand  Lake,  Ark.,  1130,000;  stone, 
third  district,  128,520.88;  Red  Fork,  Ark.,  $25.67:  Vicksburg,  Miss.,  $4,283.40. 

"  Includes  allotment  of  $120,000.    From  sundry  civil  act  approved  June  6. 1920,  general  subprpject  of 

President  ML«sissippi  River  Commission,  dated  June  21, 1920,  approved  by  Chief  of  Engineers  June  25. 1900 
ED  16927-665).  .         .-kk  j  -ft— - 

>4  Includes  allotment  of  $270,000.    From  sundry  civil  act  approved  June  5, 1920,  meral  subprqiect  of 

Kesident    Mississippi  River   Commission,  dated    June  21,  1920,  approved    by  Chief  of   £n^neers 
m  26, 1920  (£D  15927-655). 

^  Amount,  $218,352.82,  previously  reported  decreased  $375  reimbursed  by  Mississippi- Warrior  Watervrays 
for  repairing  nose  of  transfer  barge. 

i«  Distributed  as  follows:  Lake  Bolivar,  Miss.,  $11,152.74;  Ashbrodk  Neck,  Miss.,  $8,113.02:  Ashbrook 
Dike,  Miss.,  $30,464.18;  Panther  Forest,  Ark.,  $10,060.27;  Greenville,  Miss.,  $6,327.31;  Grand  Lake,  Ark., 
$38,204.97;  Princeton,  Miss.,  $17,186.45;  and  FiUers,  Miss.,  $29,149.46. 
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Consolidated  Btatement  of  condition  of  appropriations  and  allotments  under 
Mississippi  River  Commission  on  June  SO,  1920 — Continued. 

THIRD  DISTRICT— Continued. 


Appropriation  for  Mississippi  River, 
allotment  for-> 


Upper 

Tensas 

levee 

district. 


Expended 
allotments. 


Total. 


Amount  expended  on  present  project  to  end  of  last  fiscal  ! 
year 17, 252, 802.99 

Balance  unexpended  at  end  of  last  fiscal  year 

Amount  appropriated  or  allotted  this  fiscal  year 


1 920,055, 588. 18 


t27,306,391.17 


Amount  expended  firom  beginning  of  present  fiscal  year 

to  end  of  previous  month 

Amount  expended  during  the  month 


31,093.50 


31,093.50 


31,093.50 


31,093.50 


31,093.50 


31,093.50 


31,093.60 


31,093.50 


Malntenan 

Upper 

Tensas 

levee 

district. 

ce    and     Im 
river  and  har 
1914,  allotmeo 

Expended 
allotments. 

provement    of 
)or  works,  act 
It  for— 

Total. 

Amount  expended  on  present  project  to  end  of  last  fiscal  year. . . 

1323,043.82 

>  $684,015.40 

$1,007,659.22 

BalanoA  unexpended  at  end  of  ia<(t  fiifcai  year 

76,356.33 

76,356.33 

Amount  appropriated  or  allotted  this  fiaotl  year 

76,356.33 

76,356.33 

Amount  expended  from  beginning  of  present  fiscal  year  to  end 
of  previous  month 

65,967.63 

65,967.63 

Amount  expended  during  the  mcmUi 

65,967.63 

65,967.63 

Balance  unexpended  at  end  of  month 

10,388.70 

10,388.70 

In  Treasury  United  SUtes 

In  hand 

10,388.70 

10,388.70 

10,388.70 

10,388.70 

Outstanding  liabilities  at  end  of  month 

10,388.70 

10,388.70 

10,388.70 

10,388.70 

Balance  available  at  end  of  month 

1  Longwood,  Miss.,  $157,010.28;  Lake  Providence  reach,  $3,936,957.46;  stone,  third  district.  $513(505.53; 
Vaucluse,  Ark.,  $155,027.13;  Leland  Neck,  Ark.,  $198,850.72;  survey  ean  bank  Mississippi  River,  Bruns- 
wick to  Warrenton,  MLss.,  $6,936.50;  Beuli^  crevasse,  $550,000;  Arkansas  River  levees.  $50,000; 
Albemarle  Bend,  $594,826.49;  Orand  Lake,  Ark.,  $150,456.47;  Greenville, Miss.,  $1,290,683.79;  Delta  Point, 
La.,  $255,173.27;  Fitiers  Bend,  Miss.,  $448,678.70;  surveys,  third  district,  $156,456.53;  Ashbrook  Neck, 
Miss.,  $842,709.70;  Panther  For^t,  Ark.,  $350,807.20;  Cottonwood,  Miss.,  $225,581.41;  Vicksburg,  Miss., 
$542,724.77;  Reid-Bedford  Bend.  La^  $380,074.04;  Red  Fork,  Ark.,  $80,465.16;  Lower  Yazoo  levee  dis- 
trict, $5,878,715.81;  Lake  Bolivar  Front,  Miss.,  $305,249.60;  Ashbrook  dike.  Miss.,  $242,800;  plant, 
$2,633,74V.53. 

*  Greenville,  Miss.,  $81,664.60;  surveys,  third  district,  $2,000;  Fitiers  Bend,  $12,079.21;  Delta  Point, 
La.,  $1,431.17;  Reid-Bedford  Bend,  La.,  $705.71;  Ashbrook  Neck,  Miss..  $643.67;  Panther  Forest,  Ark., 
$44,624.50;  Albemarle  Bend,  Miss.,  $4,105.47;  Uke  Bolivar  Front.  Miss..  $7,438.43;  Vaucluse.  Ark., 
gi99.37;  stone,  $19,623.87;   Grand  Lake,  Ark.,  $80,000;   plant,  $50,000;   Lower  Yatoo  levee  district. 
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Consolidated  statement  of  condition  of  appropriatUms  and  aUottnentB  under 
Mississippi  River  Commission  on  June  30,  19$0 — Ck>ntinued« 

THIRD  DISTRICT— Continued. ' 


Amount  expended  on  present  project  to 
end  of  last  flscal  year 


Balance  unexpended  at  end  of  last  fiscal 
year 

Amount  appropriated  or  allotted  this 
fiscal  year 


Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

Amount  expended  during  the  month 


Funds  contributed  for  flood  control,  Mississippi  RiYsr. 

(Special  fund.) 


Upper  Tensas  levee  district. 


Fifth        Southeast 
lioulsiana  i  Arkansas 

levee      i      levee 
district.        district. 


Tensas 
Basin 
leveo 

district. 


I^iver 
Yacoo 

levee 
district. 


Mississippi 
levee      i 
commis- 
sioners,    j 


TotaL 


.!_ 


SL')9,90«.21 


46,427.79 
112,000.00 


S31, 600. 38     $78, 525. 15  $317,  OSS.  98 


SS567,I20.72 


125,006.29        13,474.85     185,412.02  '         370,380.95 
44,000.00  i    44,000.00     300,000.00  |         500,000.00 


158,427.79  I  169,006.29  '    57,474.85     485,412.02  870,380.95 


I 


1.10,093.95 
7,624.82 


137,718.77 


Balance  unexpended  at  end  of 
month 


20,709.02 


103,925.78  I 
6, 117. 15  I 


I 
7,444.01     341,180.66 
6,467.48      32,115.61 


110,042.94  i    12,911.49  j  373,305.27 


59,023.35 


44,563.36  ,  112,106.76 


In  Treasury  United  States 

In  hand '    20,709.02 


19,000.00  I    24,000.00  '    75,000.00 
40,023.35      20,563.36  I    37,106.75 


20,709.02  I    59,023.35  I  44,563.36  112,106.75 

Outstanding  UabiUties  at  end  of  month.,! I '     4,334.30  I  61,629.40 

Amount  covered  by  existing  contracts  at  '  I  • 

endofmonth '    20,709.02  |    59,023.35  40,229.06  46,828.47 


20,709.02      59,023.35      44,563.36     106,357.87 


Balance  available  at  end  of  month. ' 


3,748.88 


582,653.41 
51,325.06 


633,»73SL47 


236,402.48 


118,000.00 
118,402.48 


230,402.48 

66,883.70 

166,789.90 


232,663.60 


3,748.88 


*  Amount,  8602,620.72,  prevlouslv  reported  decreased,  835,500,  which  has  been  incorrectly  carried  as 
oontributed  for  flood  control.  Thu  amount  is  now  carried  as  "Expended  contributed  fUnds,"  having 
been  expended  on  revetment  at  Greenville,  Miss. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under 
Mississippi  River  Commission  on  June  SO,  1920 — Continued. 

THIRD  DISTRICT— Continued. 


Increase  of  compensation, 
rivers  and  harbors. 

ICodiflratfons 
and  readjust- 
ments of  con- 

1919. 

1920. 

tracts,  river 
and  harbor  im- 

Act  July  18» 

1918, 
UpperTensas 

Amount  expended  on  present  project  to  end  of  last  fiscal 
year ^x x.-...^...*.......^.. 

•4,974.36 

$17,112.96 

T^alftnce  uneTpended  at  end  of  last  fiscal  year 

283.33 

***t26;5d6.66* 

7,887.04 

Amount  appropriated  or  allotted  this  fiscal  year 

283.33 

25,600.00 

7,887.04 

end  of  previous  month 

283.33 

« 19,664.32 
2,691.35 

7,887.04 

Amount  expended  during  the  montii 

283.33 

22,246.67 

7,887.04 

"Rylance  unffTwndert  at  end  of  month ,  r  r , . 

3,254.33 

In  Treasury  United  States 

6.33 
3,249.00 

In  hand.,  r 

3,254.33 

Ont'tandiPg  HAWHtf^  ^%  end  of  month 

2,082.05 

■ 

A  Tnoun  t  covered  bv  e^Lstinfi'  contracts  at  end  of  month 

^ 

2,082.05 

Balance  available  at  end  of  month 

1,172.28 

*  Amount,  $19,559.65,  previously  reported  decreased  $5.33  by  refundment  firom  secretary,  Mississippi 
River  Commission  for  services  of  employees  on  discharge  measurements. 

0080— BNQ 1920— FT  2 ei 
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Consolidated  statemeiU  of  condition  of  appropriaiiont  and  aUotmenU  under 
Mississippi  River  Commission  on  June  90,  1920 — Ck>ntiiiuedL 

THIRD  DISTRICT— <!oiitliined. 


Addltlona] 

DenisoQon 
contract  for 

l&dsBlppi 

Riirar, 
Lower  Yasoo 
leree  district. 

Expended 
^pprGpfiatiflDs. 

ExMBded 

ooDtributed 

ftinds. 

Grand 
total. 

Anumnt  expended  on  pnsent  project  to 
end  of  Ustfiml  year; ..  . 

•11,080,082.81 

•885,800.00 

833,830,73165 

Balance  nnezpended  at  end  of  last  fiscal 
year. 

1,832,485.09 

Amount  epproprlated  or  allotted  this 
fl^nai  year. 

$18,000.00 

4,801,329.14 

18,000.00 

5,983,814.2! 

Amount  expended  tnm  beglnnlnc  of 
present  fiscal  year  to  end  of  pre^oos 

18,000.00 

2,783,000.96 

Amount  expended  div^nff  ti>e  month 

^135;7U.« 

18,000.00 

3,918»7M.90 

Balance  nnezpended  at  end  of 
month  '     . 

8,015.018.33 

In  Treasory  United  Stattf 

2,806,291.56 

208,727.75 



8, 015,019.33 

* 

Ontfftandf  ng  ilaHMtim  at  end  of  month . . . 

384,318.99 

end  of  month .TT. 

491,840.27 

875,968.85 

Balance  available  at  end  of  month. . 

2,139,06147 



1 

•  Maintaining  and  protecting  levees  of  the  Kisslsstppi  Rlvw  and  tribotaries  against  floods  (protectian 
of  levees,  third  district,  8170^618.52:  protection  of  levees.  Red  River  and  tribotaries,  85,729.85),  8178,347.87; 
examinations,  surveys  and  contingencies  of  rivers  and  harbors  (canal  leading  from  Centennial  Lake  at 
Vlcksburg,  Mbs.,  to  the  Mississippi  River).  $2,000;  rebuilding  levees  of  the  Mississippi  River  and  tribo- 
taries damaged  by  floods  (Lower  Yasoo  levee  district,  $210,000;  Upper  Tensas  levee  district.  8415,000; 
Red  River  levees,  $8,256.66),  $633,266.56;  daims  for  dainaffes  by  ooHlsum,  rivw  and  harbor  works,  $47.96; 
maintenance  and  improvement  of  existing  river  and  harbor  works,  act  of  Mar.  4,  1915;  (surveys,  third 
district,  $10,000;  Upper  Tensas  levee  district.  $201^;  Lower  Yasoo  levee  district,  $191,301;  Aahbrook 
Neck,  Miss.,  $75,000:  Oreenvllle,  Miss.,  $110,069.50;  Fitlers  Bend,  Miss.,  $75,740.55;  Panther  Forest.  Ark., 
$120,006.50;  Lake  BoUvar,  MUs.,  $70,000;  stone,  third  district,  $1,538.63;  Grand  Lake,  Ark.,  880,038.20; 
plant,  third  district,  $182,378.41;  Ashbrook  ^ke.  Miss.,  $26,288.88:  experimenUl  revetment,  $8,000; 
Vaucluse,  Ark.,  $6,705.50),  $1,139,356.57:  increase  of  compensation,  rivers  and  harbors,  1918,  85,073.83. 

•  Greenville.  Miss,  (revetment),  $13,000  contributed  by  dty  of  OreenvUle,  Miss.,  and  $22,800  contributed 
by  Mississippi  levee  commissioners. 
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i)onsolidated  statement  of  condition  of  appropriations  and  allotments  under^ 
Mississippi  River  Commission  on  June  SO,  i92(?— 0)nttnued, 

FOURTH  DISTRICT. 

I  Appropriations:  Uissiasippi  River:  flood  control,  Mississippi  River,  and  Sacramento  River,  Calif.;  tandi 
coitribated  for  flood  control,  Mississippi  River;  maintenance  and  improvement  of  existing  river  and 
harbor  works;  increase  of  compensation,  rivers  and  harbors,  1918,  1919.  and  1930;  emergencies  in  river 
and  harbor  works:  maintaining  and  protecting  levees  of  Mississippi  River  and  tributaries  against  floods; 
removing  smiken  vessels  or  o^t  obstructing  or  endangerins  navigation;  rebuilding  levees  of  the  Missis- 
sippi River  and  tributaries  damaged  by  flooas;  funds  contributed  for  improvement  of  Mississippi  River.  J 


I 


Appropriation  for  Mississippi  River,  allotment  foe— 


Lower  Tensas 
levee  district. 


Amount  expended  on  present  prdect  ' 

to  end  of  bst  fiscal  year i  X, 949, 002. 37 

Balance  unerpended  at  end  of  last 

fiscal  year I      « 113,206.81 

Amount  expended  from  beginning  of  , 

present  fiscal  year  to  end  of  pre-  ' 

vious  month >  80,235.03 

Amount  expended  during  the  month .  *  12, 449. 17 


Atchafalava 
levee  dL«:trlct 


$2,167,303.74 
86,773.48 


Barataria 

levee 
district. 


Balance  unexpended  at  end  of 
month 


In  Treasury  United  States 

In  hand  ( Mai.  Hetrick  accounts) 

Inhand(MiJ.  Bell  accounts) 


Outstanding  liabilities  at  end   of 
month 


Balance  available  at  end  of 
month 


92,684.30 


20,6gl.61 

12,821.90 

-2.08 

7,701,79 


20,521.61 


20,621.61 


1762,803.59 
7, 27a  36 

7,27a 86 


36,773.43 

11,831.01 
14,042.42 

io,ooaoo 


86,773.43 


36,773.43 


7, 27a  36 


Homo- 

chitto 

levee 

district. 


12,583.88 
418.72 


41&72 


2.35 
416.87 


418.72 


41&72 


Lake 
Borgne 

levee 
district. 


1650,671.87 
8,889.24 

6,5QS.15 


6,593.15 


2,296.09 


2,296.09 


2,296.09 
2,296.09 


ry  error  in  amount  of  Treasury  Settlement 
No.  31279,  taken  up  on  financial  statemas  t 
May,  1918,  as  $1,107.23,  which  should  hn  e 
been  $1,017.23. 
rAmount,  $75,042.12,  previously  reported  increased  $5,192.91  by  reimbursement  to  allotment  "Plant" 
Flood  Control,  Mississippi  River,  etc.,  for  materials  and  supplies  previously  charged  against  this  allot- 
ment, as  listed  and  expluned  on  Transfer  Memorandum  No.  3,  attached  to  account  current  for  June,  1920. 
« Includes  $224.63  In  Treasury  Settlements  (No.  3568  for  $158.39  and  No.  54371  for  $66.24). 
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Consolidated  statement  of  condUion  of  appro fniatUms  and  aUottnents  under 
Mississippi  River  Commission  on  June  SO,  1920 — Continued* 

FOURTH  DISTRICT— Continued. 


Appropriation  for  MisaJasIppl  River,  allotment  for— 

Hard  Times 
Bend. 

Giles  Bend. 

181,439.14 

28,  ,560. 88 

Expended 

general 
allotments. 

>  99,762,164.23 

Expended 

specific 
allotments. 

Total. 

Amount  expended  on  present 
project  to  end  or  last  fiscal 
year 

$l«,948.48 
61,061.52 

en  268.066. AS 

«20,8I8,12L« 
346  100.94 

Balance  unexpended  at  end  of 
last  fiscal  vear 

................ 

Amount  expended  from  begin- 
ning of  pre5!cnt  fiscal  year  to 
end  of  previous  month 

14,644.62 
230.30 

8,136.67 
758.57 

' 

116,779.73 
13,447.04 

Amount  expended  during  the 
month 

14,7R3.92 

8,895.14 

130,238.77 

•      •  •         I 

.          .              *                »         T         I          . 

Balance  unexpended  at 
end  of  month 

36,267.60 

19,665.72 

115,  MS.  17 

............    .. 

In  Treasury  United  States 

m  hand   (Maj.   Uetrick   ac- 
count-*')   

13,033.79 

9,655.41 
13,57&40 

2,997.23 

8,267.04 
8,401.46 

40,686.38 

35,57&35 
39,681.64 

In  hand  (Ma^.  Bell  account*!) . . 

36,267.60 
6,92&30 

19,665.72 
4,116u47 

115,943.17 
12,34a  86 

Outstanding  IlabiliUes  at  end 
of  month 

Balance  available  at  end 
of  month 

80,339.30 

15,549.26 

108,602.32 

ft  Surveys,  $155,171.63;  Lafourche  levee  district,  8980J69.14;  Pontchartrain  levee  district,  82,180,385.14; 

Keservation  of  works,  $134,000;  Bondurant,  $113,500;  Kempe  Bend  revetment,  $1360,000;  Plaqnemine, 
L,  revetment,  $160,000;  Reid-Bedford  Bend,  $87,404.63:  Marengo  Bend.  $90,000;  Grand  Bay,  $175,000; 
general  repairs,  and  stone,  $68,000  (revetment,  $33,323.18;  improving  harbors,  $34,676.82);  dredees  and 
dredging.  $2,506.99;  plant.  $1,364,230.74;  Natchez  and  Vidalia  harbora/Miss-  &nd  La.,  $1,564,606.80;  harbor 
at  New  Orleans,  La.,  $1,167,275.22;  Atchafalaya  and  Red  Rivers,  La.,  $150,463.96. 

•  Improving  harbors  at  Natchez  and  Vidalia,  Miss,  and  La.,  $282,252.04;  improving  harbor  at  New  Or- 
leans, La.,  $979,639.86;  Improving  Atcha&laya  and  Red  Rivers,  La.,  $1,001,709.40;  surveys  east  bank  of 
Mississippi  River  from  Warrenton  to  Baton  Rouge,  $4,465.35. 
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Consolidated  statement  of  condition  of  appropriations  and  allotments  under 
Miukilppi  BUfer  Commis^Um  on  June  80,  iMO— Ckmtinaed. 


FOURTH  DISTRICT— Continued. 


River,  Calif.,  allotment  for- 

. 

Lower  Tensas 
levee  district. 

Atohaftdaya 
levee  district. 

Laroiu*Qhe 
levee  district. 

Barataria 
levee  district. 

Pontchar- 

train  levee 

district. 

Amoant  expended  on  present 

$201,067.15 

8201,129.43 

$134,650.13 

$77,870.86 

$134,463.07 

Balance  unexpended  at  end  of 

last  fiscal  year 

Amount  appropriated  or  allotted 

333,039.54 
1605,074.25 

309,462.87 
>  525,000.00 

35,713.37 
1135,000.50 

47,643.39 
« 90, 131. 68 

146,084.13 
•335,005.6$ 

' 

1,029,013.79 

734,462.87 

160,713.87 

137,775.02 

471,080.80 

Amount  expended  from  begin- 
ning of  present  fiscal  year  to 
end  of  previons  month 

Amount  expended  during  the 
month 

345,130.54 
11,461.99 

•223,141.70 
"6,210.27 

» 48,918.49 
"3,373.31 

•87,775.02 

•154,730.00 
"4,014.87 

256,592.53 

238,351.97 

52,191.80 

87,775.02 

158,745.37 

Balance   unexpended   at 
end  of  month.. 

772,421.20 

506,110.00 

108,522.07 

50,000.00 

812,844.61 

In  Treasury  United  States 

In  hand  (MaJ.  Hetrick  aoooimts) . 
In  hand  (MaJ.  Bell  accounts) .... 

635,630.57 
02,930.28 
43,860.41 

446,404.77 

2,044.68 

57,661.60 

75,000.25 
35,288.43 
8,333.39 

51,169.34 
-1,169.34 

220,182.66 
52,602.44 
30,550.51 

772,421.26 

506.110.90 

108,522.07 

50,000.00 

312,344.68 

Outstanding  liabittties  at  end  of 
month. 

2.237.27     

4,386.3$ 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

657,147.68 

261,110.90 

9,139.32 

132,958.20 

667,147.68 

361,110.90 

11,370.59 

137,344.5$ 

Balance  aYallable  at  end  of 
month 

115,273.58 

245,000.00 

97,145.48 

50,000.00 

175,000.00 

1  Amount,  $420,074.25,  previously  reported  increased  $275,000.  Allotted  from  appropriation  by  sundry 
dvil  act  approved  June  o,  1920,  by  resolution  of  the  Mississippi  River  Commission  june  11, 1920,  approved 
by  the  Chief  of  Endneers  June  25, 1920.    ( ED  15027-655.) 

3  Amount,  $280, 000.  previously  reported  increased  $245,000.  Allotted  from  appropriation  by  sundry  civil 
act  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1920,  approved  by 
the  Chief  of  Engineers  June  25,  1920.    (ED  15927-665.) 

•  Amount,  $60,000,  previously  reoorted  increased  $75,000.  Allotted  from  appropriation  by  sundry  civU 
act,  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1920,  approved  by 
the  Chief  oi  Engineers  June  25, 1920.    (ED  15027-655.) 

•  Amount,  $40,131.63,  previously  reported  lacreased  $60,000.  Allotted  from  appropriation  by  sundry  civil 
act,  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1920,  approved  by 
the  Chief  of  Engineers  June  25, 1930.    (ED  15927-655.) 

•  Amount,  $160,005.68,  previously  reported  increased  $175,000.  Allotted  from  appropriation  by  sundry 
dvil  act  approved  June  5,  1920,  by  resolution  of  the  Mississippi  River  (^mmlasion  June  11, 1920,  ap- 
proved by  the  Chief  of  Engineers  June  25, 1020.    (ED  15927-655.) 

•  Amount,  $217,731.69,  previously  reported  increased  $5,410.01.  By  reimbursement  to  allotment  for 
"Plant."  for  materials  and  supplies  as  listed  and  explained  in  Transfer  Memorandum  No.  3  attached  to 
account  current  for  month  of  June,  1820. 

T  Amount,  $18,224.47,  previously  reported  increased  $691.02.  By  reimbursement  to  allotment  for 
"Plant,"  for  materials  and  supplies  as  listed  and  explained  in  Transfer  Memorandum  No.  3  attached  to 
account  current  for  month  of  June,  1920. 

•  Amount,  $87,784.52,  previously  reported  decreased  $9.50.  By  reimbursement  from  allotment  for 
'*  Plant,"  for  maierials  and  supplies  as  listed  and  explained  In  Transfer  Memorandtmi  No.  3  attached  to 
account  current  for  the  month  of  June,  1920. 

•  Amount,  $150,681.37,  previously  reported  increased  $4,049.53.  By  reimbursement  to  allotment  for 
"Plant,"  for  materials  and  supplies  as  listed  and  explained  in  Transfer  Memorandum  No.  3  attached  to 
account  current  for  month  of  June,  1920. 

u  Includes  $458.25  in  Treasury  Settlements  (Nos.  151890,  $49.16;  54584,  $353.72;  and  54719,  $55.35). 
"  Includes  $217.77  in  Treasury  Settlement  No.  60828. 

w  Indudes  $489.38  in  Treasury  Settlements  (Nos.  33641,  $0.89;  37537,  $6.46;  60828,  $127.20;  62968,  $171.87; 
65636,  $15.79;  and  52968,  $167.17). 
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Approprlatioii  for  flood  control,  Mississippi  Biver,  and  Sacramento 
River,  Calif.,  allotment  for- 

levee  district. 

I 
"•gj£^«»    Bondurant. 

KempeBend 

revetment. 

Giles  Bend. 

Amount  expended  on  present 
project  to  end  of  last  fiscal  year. 

S41,056.90 

S4,592.59l      122,552.76 

1174,233.00 

$29,675.18 

Balance  unexpended  at  end  of 
last  fiscal  year 

Amount  appropriated  or  allotted 
this  fiscal  year. 

48,043.60 
M  61,000.00 

28,407.41 
45,000.00 

9,447.24 


55,098.66 
M  209,821.41 

6,834.87 
»  58, 000. 00 

109,943.60 

73,407.41 

9,447.24 

354,920.07 

63,324.87 

Amount  expended  from  begin- 
ning of  present  fiscal  year  to 
end  of  previous  month 

Amount  expended  during  the 
month 

"36,980.59 
»•  3, 824. 81 

4,373.93 

1,055.66 

"183,263.82 
900.83 

34,119.72 
46.00 

40,755.40 

4,373.93 

1,055.56 

184,164.65 

34,166.41 

Balance   unexpended    at 
end  of  month 

60,188.20 

09,033.48 

8,391.68 

170,755.42 

39,158.46 

In  Treasury  United  States 

In  hand  (MaJ.  Hetrick  accounts). 
In  hand  (MaJ.  Bell  accounts) 

41,621.76 
18,078.05 
9,488.39 

67,866.83 
2,483.01 
8,683.61 

4,000.00 
1,719.69 
2.672.09 

228,130.94 

-74,199.24 

16,823.72 

7,088.36 

29,946.64 

1,223.46 

09,188.20 

60,033.48 

8,391.68 

170,755.42 

39,158.46 

Outstanding  llaMUttes  at  end  of 
month 

4.20.V55 

9,803.83 

Amount  covered  bv  existing  con- 
tracts at  end  of  month 1        22.852.84 

Balance  available  at  end  of 
month 

' 

27^058.39 

9,801.83 

'■ 

11 

42,129.81 

69,033.48 

8,391.68 

100,948.69 

39,-158.46 

IS  Amoimt,  130,000,  previously  reported  increased  $31,000.  Allotted  from  appropriation  bv  sundry  dvll 
act  approved  June  5, 1920,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1920*,  approved  by 
the  Chief  of  Engineers  June  25,  1920.    (ED  15927-665.) 

•u  Amount,  $149,821.41,  previously  reported  Increased  $160,000.  Allotted  from  appropriation  by  sundry 
civil  act  approved  June  5, 1020,  by  resolution  of  the  Mississippi  River  Commission  June  11, 1920,  approved 
by  the  Chief  of  Eni^neers  June  25, 1920.    (ED  15927-665.) 

t»  Amount,  $68,000,  previously  reported  decreased  $10,000.  By  transfer  to  Marengo  Bend.  (Presfdent, 
MR^  2566-7.5.) 

i«  Amount,  $36,801.24,  previously  reported  increased  $129.86.  Bv  reimbursement  to  allotment  for 
'  Plant,"  for  materials  and  supplies  as  listed  and  explained  in  Transfer  Memorandum  No.  3  attadi«d  to 
account  current  for  month  of  June,  ItBO.   .  •-  ' 

"  Amount,  $19,423.30,  prerviously  reported  increased  $3,016.57.  B v  reimbursement  to  allotment  for 
*'  Plant,"  for  materials  and  supplies  as  listed  and  explained  in  Transfer  Memorandum  No.  3  attached  to 
account  current  for  month  of  June,  1920. 

» Includes  $206.01  in  Treasury  Settlement  No.  62968. 
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Appropriation  fOr  flood  control,  Mississippi  Rlvor,  and  Sacramento 
^  River,  CaUf..  allotment  for- 

"b-JSS!' 

Natchez 
Front. 

Grand  Bay. 

La.,  revet- 
ment. 

General 

repairs  and 

stone. 

Amoont  expended  on  present 
project  to  end  of  last  flsoal  year. 

$109,<tl4.42 

13,778.10 

183,132.96 

$150,888.81 

i»  $35,061.88 

Balance  unexpended  at  end  of 

28,385.68 
>•  181,400.00 

11,228.40 

125,620.88 
n  125,000.00 

12,616.19 
"178,472.50 

Amount  appropriated  or  aOot- 
ted  this  flacal  year 

n  iM)  000.00 

200,785.58 

11,223.40 

250,620.83 

191,088.09 

160,000.00 

nlng  of  present  fiscal  year  to 
ena  of  previous  month 

« 100,918.27 

5,507.86 

»  21. 488. 87 
296.50 

M  68, 780. 41 
100.97 

Amount  expended  during  the 
mcmth.. 

100,918.27 

5,507.86 

21,735.46 

68,881.38 

Balance   unexpended   at 
end  oi  month 

99,867.81 

5,715.54 

228,885.37 

122,207.31 

150,000.00 

In  Treasury  United  States 

In  hand  (Maj.  Hetrlok  accounts). 

90,398:60 
R  aan.TQ 

2,000.00 
1,086.00 
2,629.54 

197,655.02 
11,537.14 
19,692.61 

100,472.50 
10,447.45 
11,287.36 

160,000.00 

In  hand  ( Mat.  Bell  accounts) ...  1            at?.  09 

90,867.31 

5,715.54 

228,885.37 

122,207.31 

150,000.00 

OuUtandin«r  liabilities  at  end  of 
xnmth 

4,088.12 

265.62 

50.90 

4,088.12 

265.62 

50.90 

Balance  available  at  end  ol 
month 

95,770.19 

5,715.54 

228,619.76 

122,147.41 

150,000.00 

!•  Rovetmrnt  t33,.5l4.19;  Improving  harbors,  etc.,  $1,537.19. 

?<j  Amount  $81,400,  previously  reported  increased  $10,000.  Bv  transfer  from  Giles  Bend  (President. 
MRC  2555-75),  and  increased  $90,000,  allotted  as  "Revetment"  from  appropriation  by  sundry  civil  act 
approved  June  5,  1920,  by  re^^olution  of  the  Mississippi  River  Commission  June  U,  1920,  approved  by  the 
Chief  of  Engineers  June  '%\  1920.    (ED  15927-655.) 

"  Amount  125,000,  previously  reported  increased  $100,000.  Allotted  from  appropriation  by  sundry  civil 
act  approved  June  5, 1920,  bv  resolution  of  the  Mississippi  River  Commission  June  11, 1920,  approved  by 
the  Chief  of  Enslneers  June  25,  1920.    (ED  15927-65.5.) 

»  Amount,  $7f^,472.50,  previously  reported  increased  $100,000.  Allotted  from  appropriatioo  by  sundry 
civil  act  approved  June  5,  1920,  bv  resolution  of  the  Mississippi  River  Commission  June  11, 1920,  approved 
by  the  Chief  of  Engineers  June  25.  1920.    (ED  15927-055.) 

a  Amount,  $150,000,  allotted  from  appropriation  by  sundry  civil  act  approved  June  5, 1930,  by  resolutioi 
ol  the  Mississippi  River  Commission  June  U,  1920,  approved  by  the  Chief  of  Engineers  June  26,  1920. 
(ED15927-r>55.) 

«  Amount,  $lH2,S.'i6.52,  previously  reported  increased  $427.30.  By  reimbursement  to  allotment  for 
"Plant,*'  for  materials  and  supplies  as  ibted  and  explained  In  Transfer  Memorandum  No.  3  attached  to 
account  current  for  month  of  June,  1920. 

"Amount,  $67,358.41,  previouslv  reported  Increased  $1,422.  Bv  reimbursement  to  allotment  for 
"Plant,"  for  materials  and  supplies  as  listed  and  explained  in  Transfer  Memorandum  No.  8  attached  to 
account  current  for  month  of  June.  1920. 

"Amount,  $l09,(i(U.89,  previously  reported  Increased  $256.38.  Bv  reimbursement  to  allotment  lor 
"Plant,"  for  materials  and  supplies  as  listed  and  explained  In  Transfer  Memorandum  No.  3  attached  to 
account  current  for  month  ol  June,  1920. 


Digitized  by  VjOOQIC 


3050        BEPOBT  OF  THE  CHIEF  OF  ENGIKEERS,  U.  S.  ABMT. 


Consolidated  statement  of  condition  of  appropriations  and  aUotments  under 
Mississippi  River  Commission  on  June  SO^  1920 — Ck>ntinaed. 

FOURTH  DISTRICT — Continued. 


AmoantflzpeodMl  on  pres- 
ent nroject  toendoiIaBt 
flaouyear 


Balance  unexpended  at 
end  of  last  fiscal  year. . . . 

Amount  appropriated  or 
allotted  tms  fiscal  year. . 


Amount  expended  fhmi 
beginninf  of  present  fis- 
cal year  to  end  of  pre- 
vious month 

Amount  esroended  during 


thei 


Balance  unexpended 
at  end  of  month... 

In  Treasury  United  States. 

In  handlCMcO-  Hetrlck  ac- 
counts)  

In  hand  (MaJ.  Bell  ac- 
counts)  


Outstanding;  liablUtles  at 
end  of  month 

Amount  covered  by  exist- 
ing contracts  at  end  of 
month 


Appraprlatlni  for  lload  oontrdl,  Mtaslntpirf  River,  and  Sacramento  River, 
Calif.,  ailotmnt  foi^ 


Plant. 


$177,S57.» 


353,016.41 
■  456,  100.ro 


709,110.31 


«  307,103.74 
"03,877.47 


400,540.31 


348,570.00 


334,779.84 

-04,156.01 

87,953.27 


Harbor  at 

New  Orleans, 

La. 


Atdiafa- 

layaand 

Red  Rivers, 


1310,438.80 


138,601.79 


83,090.89        1,600.31 
••838,023.31  |»  70,000.00 


300,730.10  1    71,500.31 


I 


310,380.46 
M  365. 45 


310,614.91 


150,105.19 


183,533.35 

-33,600.73 

73.57 


348,676.00        150,105.19 


68,576.00 


Balance  available  at 
end  of  month 


68,576.00 


180,000.00 


105.19 


105.19 


1.<S0,000.00 


134,641.68 
76.60 


Experl- 
mental 


Expended 
Ulobnents. 


»  85,010. 35 


836,000.00 


36,000.00 


447.06 
61.36 


3^718.18  '       506.84 


46,783.03  ;  35,491.66 


81,914,050.81 

1,385,138.68 
3,730,039.98^ 


45,000.00 

-1,C07.19 

3,389.33 


46,783.03 


735.03 


735.02 


31,000.00  I 


I 


4,491.66  ' 


35,491.66 


46,057.01     35,491.66' 


Total. 


5,124,153.86- 


1,847,996.6* 
98,000.51 


1,940, 507.  IS 


8,183,656.41 


3,791,833.7^ 

83,133.37 

800,600.25> 


3,183,556.41 

94,455.88 

1,063,308.9* 


1,177,664.77 


3,005,891.64 


w  Surveys,  15,010.36. 

»  Amount,  8276,173.10,  previously  reported  Increased  828.70  bv  proceeds  of  sale  of  empty  sacks,  and 
increased  81^.000,  allotted  from  appropriation  by  sundry  civil  act  approved  June  5, 1930,  by  reeolutioQ  of 
Mississippi  River  Commissian  June  11,  1920,  approved  by  the  Chief  of  Engineers  June  35,  1020.     (BD 

o  Amount,  8178,023.21,  previously  reported  increased  8150,000.  Allotted  tram,  appropriation  by  sundry 
dvU  act  approved  June  5, 1920,  by  resolution  of  Mississippi  River  Commission  June  11, 1030,  approved  by 
the  Chief  of  Enrineers  June  25. 1920.    (ED  15927-655.) 

M  Amount.  855,000,  previously  reported  increased  815,000.  Allotted  from  appropriation  by  sundry  dvil 
act  approved  June  5, 1920.  bv  rosohition  of  Mississippi  River  Conmilssion  June  11, 1920,  approved  by  the 
Chief  of  Enf^neers  June  25, 1920.    (ED  15927-655.) 

n  Amount.  8427,660.81,  previously  reported  mcroased  19.50  by  reimbursement  to  Barataria  levee 
district,  as  shown  on  Transfer  Memorandum  No.  3  attached  to  account  current  for  month  of  June,  1990, 
and  decreased  81.249.69  by  reimbursement  from  secretary,  Mi<«4ssippi  River  Commission  for  nsesnamer 
Tensas,  etc.,  and  decreased  829,257.88  by  reimbursement  from  allotments  Atchafalaya  levee  district, 
85,410.01;  Lafourche  levee  district,  8r>91.02;  Pontchartraln  levee  di«:trict,  84,049.53;  Lake  Borgne  levee 
district. 8129.35;  Grand  Bay,  82,015.57;  Kempe  Bend,  St27.30;  Plaquemine,  La.,  revetment,  81,432;  Marengo 
Bend,  8256.38;  AtchafiEUava  and  Red  Rivers,  81,485.04;  improving  Mississippi  River  allotment.  Lower 
Tensas  levee  district,  85,192.91.  and  funds  contributed  for  flood  control,  Mississippi  River,  allotment 
Barataria  levee  district  K,175.77.  (For  materials  and  supplies  as  listed  and  explained  in  Transfer 
Memorandum  No.  3  attached  to  account  current  for  month  of  June,  1920.) 

*>  Amount,  823,156.64,  previously  reported  increased  11,485.04  bv  reimbursement  to  allotment  for 
"Plant."  for  materials  and  siipplies  as  listed  and  expUined  in  Transfer  Memorandum  No.  3  attached  to 
aocouni  current  for  month  of  June,  1920. 

« Includes  82.061.21  in  Treasury  Settlements  (Nos.  60828.  8153.04;  54571,  8234.30;  64685,  81,083.99;  65300, 
8571  Jl:  and  55S6,  fl8.l7). 

M  Paid  by  Treasury  Settlement  No.  50828. 
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and  harbor  works,  act  of  Mar.  4, 191fi,  allotment 
for- 

• 

Lower 

Tensas 

levee 

district. 

Ateha- 

falaya 

levee 

district. 

Expended 
aUofanents. 

11713,566.54 

Total. 

flaoalrear 

1199,278. 03 

8104,652.78 

81,017,886. 8<^ 

Balanceonexpended  at  end  of  last  flacal  year. 

81,846.58  1    10,720.40 

92,666.98 

81,846.68  1    10,720.40 

92,566.98 

Amoimt  expended  from  heglnnfng  of  present  fleoal 
vaftr  to  end  of  nravlotis  numth 

i 
27,520.96  '      5.004.81 

32,615.77 

kmrrmt  ArnAndAd  dnrinff  thA  month                

8»116.94 

' 

8,116.94 

85,637.90  ;     5,094.81 

40,732.71 

Belanoeiinexpendedatendofmonth 

46,206.68  1     5,626.59 

51,834.27 

In  Treasory  United  States 

1,16a  06 
15,686.52 
29,362.10 

1,16a  06 

In  hand  fllal.  Hetrlek  aoofNints) 

5,626.59 

21,312.11 

In  hand  iMal.  Bell  acoonnt?)  ..... 

29,362.10 

46,206.68  1     5,626.59 

51,884.27 

month 

85,266.12 

86,266.12 

86,286.12 

86,266.12 

*  ■** 

Ralanfle  avallahle  at  end  of  month 

-89,067.44 

5,626.59 

-S8,48L85 

1  Smrveys,  $4,814.16;  Lafiwirohe  levee  district,  826,739.08;  Barataria levee  district.  862,236;  Pontchartrain 
levee  district,  $40^17.50;  Lake  Borene  levee  district,  $41,006;  Hard  Times  Bend,  $120.999. 99:  Bondurant, 
$2,192.49;  Kempe  Bend  revetment,  ^,000;  general  repairs  and  stone  (Marengo  Bend,  $3,462.02:  Giles  Bend . 
$4in.67),  $7,7SI.60;  Plaguemtne.  La.,  revetment,  $28iffi.  18:  plant,  $108,188.69;  Harbors  at  Matches  and 
Vidalla,  Mlas.  and  La.,  $194,634.00;  Harbor  at  New  Orleans,  I^.,  $37,675.61;  AtohafUaya  and  Red  Rivers,. 
La.,$19,832.86. 
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Funda  oontributad  for  flood  control,  lOsalaippl 
Rlvor  (spadiifiiiid). 


Levees, 


Tenaas 

levee 

district. 


Levees, 
Ateh»- 
teleya 
Levee 
district. 


Levees, 

Lafourcbe 

levee 

district. 


Levees, 
Bentattt 


district. 


Amount  expended  on  present  project  to  end  of  last 
fiscal  year 


109, 04a  00 


Balance  unexpended  at  end  of  last  fiscal  year 

Amount  appropriated  or  allotted  this  fiscal  year. . 


343, 46a  00 
210,000.00 


120,749.88 
178,2Sai2 

i40,ooaoo 


113,128.17  I 
71,871.83 

25,ooaoo 


453, 46a  00 


318, 26a  12 


90,871.83 


Amount  expended  from  beginning  of  present  fiscal 

year  to  end  of  previous  month 

Amount  expended  during  the  month 


130,246.45 
192.50 


105, 96a  48 


70,136.07 
23.10 


12,405.94 
60,094.06 

3o,ooaoo 


80,094  06 


•82,  42a  85 
11,909.91 


130,437.95 


105,967.36 


70,16a07  {  74,3Sa78 


Balance  imexpended  at  end  of  month . 


323,022.05 


In  Treasury  United  States. 
In  other  depositories. 


In  hand  (M^.  Hetriok  accounts) '. 
In  hand  (Maj.  Bell  accounts) 


Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts  at  end  of 
month 


Balance  available  at  end  of  month. . 


77,738.52 

202,50a00 

-72,73&52 

55,522.06 


212,282.70 


190,000.00 

34,601.14 

-12,31&38 


323,022.05 


212,282.78 


26,711.76  i 
-9, 22a  30 

2S,ooaoo 

-10,773.70 
21,7n.70 


5,768.28 

20,00a  00 

4,50a60 

329.66 

-19,065.80 


6,711.76  I 


6,763.36 


328,573.84 


328,573.84 
-5,551.79 


6,092.07 
197,865.60 


203,057.67 
8,825.09 


4,560.66 


4,569.66 
22,142L10 


1,390.60 


Plant," 
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-Consolidated  statement  of  condition  of  approfniationa  and  allotments  under 
Mississippi  River  Commission  on  June  SO,  1920 — Continued. 

FOURTH  DISTRICT— Continued. 


Amount  expended  on  present  project  to  end  of 
last  fiscal  year , 


Balance  unexpended  at  end  of  last  fiscal  3rear 

Amount  appropriated  or  allotted  this  fiscal  year- 


Amount  expended  from  beginning  of  present 

fiscal  year  to  end  of  previous  month 

Amount  expended  during  the  month 


Balance  unexpended  at  end  of  month . 


In  Treasury  United  States. 
In  other  depositories. 


In  hand  (Mi^.  Hetrick  accounts). 
In  hand  (MaJ.  Bell  accounts) 


Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts  at  end  of 
month 


Balance  available  at  end  of  month  . 


Funds  contributed  for  flood  control, 
Mississippi  River  (special  fund).      I 


Levees, 

Pontdxar< 

train 

levee 

district. 


139,876.77 


96,123.23 
76,000.00 


170,123.23 


1M,641.16 
1,732.46 


Levees, 
Lake 

Borgne 
levee 

district. 


$13,89L48 


31,108.62 
16,000.00 


46,108.62 


27,017.72 


136,273.62 


33,849.61 


27,896.64 

40,000.00 

-27,896.64 

-6,160.39 


33,849.61 


33,849.61 


33,849.61 


27,017.72 


19,00a80 


20,000.00 


-10,909.20 

io,ooaoo 


19,090.80 
2,102.79 
11,426.41 


13,529.20 
5,561.60 


Total. 


$165,092.24 


679,907.76 
485,000.00 


1,164,907.76 


530,328.63 
18,858.87 


544,187.60 


620,720.26 


136,408.86 

622,000.00 

-87,387.84 

49,699.24 


620, 72a  26 

9,594.36 

576,285.12 


585,879.48 
34,840.78 


Expended 
appropria- 
tions. 


s  $1,498,353.91 


s  Emergencies  in  river  and  harbor  works  (for  Giles  Bend,  Miss.,  $40,000;  for  Old  River,  $10,000),  $50,000. 
Maintaining  and  protecting  levees  of  the  Mississippi  River  and  tributaries  against  floods  tbrarth  district, 
$141,786.22;  Atchafelaya  River  and  Bayou  des  Glaises,  $31^1.06),  $173,217.27.  Rebuilding  levees  of  Missis- 
sippi River  and  tributaries  damaged  by  floods  (lower  Tensas  levee  district,  $6,985.66;  Lafourche  levee 
district,  $106,318.56;  Lake  Borg^evee  district,  $561.96;  east  bank  Mississippi  River  from  Vicksburg  to 
Bayou  Sara,  $23,402.56;  sundry  breaks  Bayou  des  Glaises  and  Atchafalaya  River,  155,699.19).  $191,857.98. 
RffBoving  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  $9,600.  Maintenance  and 
impnyvement  of  existing  rivers  and  harbor  works,  act  of  Oct.  2,  1914  (lower  Tensas  levee  district, 
$27^,000;  AtchafUaya  levee  district,  $125,000;  Lafourche  levee  district,  $100,000;  Barataria  levee  dis- 
trict, $76,266;  Pontchartrain  levee  district,  $100,000;  Lake  Borgne  levee  district.  $76,000;  Hard  Times 
Bend,  $22,714.44:  Bondurant,  $2,319.22;  Kampe  Bend  revetment,  $60,252.96;  Gtiles  Bend,  $40,184.25; 
Marengo  Bend,  $5,000;  Natchez  Front,  $12,000;  Plaquemine.  La.,  revetment,  $50,000;  plant,  160,513.61; 
harbor  at  New  Orleans,  La.,  $54,629.13;  Atchafalaya  and  Red  Rivers,  La.,  $15,000),  $1,(^^,778.61. 
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Consolidated  statement  of  condition  of  approfuriatians  and  allotments  tinder 
Mississippi  River  Commission  on  June  SO,  1920— ContinueA, 

FOURTH  DISTRICT— Continued. 


Expended 

oonfifbuted 

funds 

Increase  of  oompensatlon,  riven 
and  harbors. 

Grand  toUkU 

1918 

1919 

1930 

Amount  expended  on  present  prpjeet 
toendoflastflacalyeer.  ..  T.  ..  . 

1 
4184,921.02  1  tl4,88L66 

18,883.85 

l25,471,es.O 

Balanoe  unexpended  at  end  of  last 
flsoalyeer 

1 

18&82 
187.18 

3^  408,907.  OS 

Amount  appropriated  or  aUotted  this 
flaoaiyear 

i 

815,000.00 

4, 339, 197.  IS 

308.00 

i5,ooaoo 

8,843,104.3* 

present  fiscal  year  to  end  of  previous 
month 

/ 

308.00 

11,387.43 
1,009.88 

3, 638,994.  as 

Amount  expended  during  the  mcmth . 

120,433L0} 

308.00 

12^377.09 

3,668,437.23 

Balance  unexpended  at  end  of 
month. 

3,822.91 

3,974,677.03 

In  Treasury  United  States. 

3,970,068.99 

In  other  depositories 

52^000.00 

InhaudClM.Hetrick  accounts) i 

869.85 
1,983.08 

53!3SL74 

Inhand(M4.  Bell  accounts) 

490,306w39 

Outstanding  liabiHtlesatend  of  month 

3,832.91 

3,974,677.03 

868.18 

117,069.21 

Amountoovered  byexistingoontraets 

1,744,700118 

688.18 

1,881,819.39 

Bahmce  ayallable  at  end  of 
month.. 

1,954.75 

3,112,857.63 

«  Funds  contributed  for  improvement  of  Mississippi  River  at  A  vondale,  La.,  832,467.38;  funds  oontributed 
f  or  Improvement  of  Mississippi  River  at  Torres,  La.,  82,463.74. 
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Appendix  1. 

v£r  in  gharg 
northern  district,  and  secretart  mississippi  river  commission. 

Kepobt  of  Maj.  Albert  K.  B.  Lyman,  Ck)BPS  of  Engineebs,  United  States  Ahuy, 
Officer  in  Ghabge  of  Nobthebn  Distbict  and  Secbetabt  Missisiffi  River 
Commission,  fob  Yeab  June  1, 1919,  to  May  31,  1920. 

The  northern  district  extends  from  upper  limit  of  first  district  to  Rock 
Island,  III.,  a  distance  of  454  miles,  and  is  restricted  to  levee  work. 

impbovements,  etc. 

1.  Mississippi  River  Commission. 

2.  Surveys,  gages,  and  observations. 

3.  Levees :  Upper  limit  of  first  district  to  Rock  Island,  111. 

1.  MISSISSIPPI  BIVEB  COMMISSION. 

The  duties  of  the  secretary  under  this  allotment  consist  in  payment  of  salaries 
and  clerical,  ofllce,  mileage,  and  miscellaneous  expenses  of  the  Mississippi 
River  Commission ;  in  the  publication  of  the  oflacial  reports  and  defraying  the 
•expenses  of  the  semiannual  and  other  trips  of  the  commission,  and  the  care 
and  repair  of  the  steamer  Mississippi. 

The  Mississippi  River  Commission  held  three,  sessions  during  the  year.  The 
one  hundred  and  forty-seventh  was  held  at  St.  Louis,  Mo.  The  one  hundred 
and  forty-eighth  and  the  one  hundred  and  forty-ninth  were  held  on  the  steamer 
Mississippi  from  St.  Louis,  Mo.,  191  miles  above  Cairo,  to  New  Orleans,  La.,  969 
miles  below  Cairo. 

The  proceedings  of  these  sessions  and  monthly  reports  of  operations  have 
been  printed  and  issued. 

Preparation  of  a  history  of  all  work  done  and  results  achieved  under  the 
commission  is  In  progress. 

Expenditures  under  this  allotment  during  the  year  ending  May  31,  1920, 
amounted  to  $66,336.71. 

Total  expenditures  under  allotment  to  May  31,  1920,  $1,823,208.15. 

2.    SUBVEYS,    gages,    AND   OBSERVATIONS. 

Location  and  description, — This  work  covers  the  Mississippi  River  from 
Head  of  Passes  to  the  headwaters  at  Lake  Itasca,  a  distance  by  river  of  2,464 
miles.  The  tributaries  and  Gulf  coast  at  various  places  are  also  Included  for 
gages  and  observation.  Surveys  are  made  of  the  Mississippi  River  when 
ordered  by  the  commission.  Discharge  measurements  are  made  annually  at  all 
of  11  gaging  stations  on  the  Mississippi  River  and  11  stations  on  tributaries, 
at  which  river  stages  prescribed  by  the  commission  are  reached  during  the 
year. 

Original  condition. — Lack  of  surveys  and  physical  data  made  studies  of  the 
river  incomplete. 

Previous  projects. — Various  surveys  and  examinations  have  been  made  and 
maps  published  covering  portions  of  the  river  In  this  district,  but  no  compre- 
hensive project  had  been  adopted  previous  to  the  present  one. 

Existing  project. — The  existing  project  was  adopted  by  act  approved  June 
28,  1879,  which  reads  In  part  as  follows : 

*'  Sec.  3.  It  shall  be  the  duty  of  said  commission  to  direct  and  complete  such 
surveys  of  said  river,  between  the  Head  of  the  Passes  near  Its  mouth  to  Its 
headwaters  as  may  now  be  In  progress,  and  to  make  such  additional  surveys, 
examinations,  and  Investigations,  topographical,  hydrographlcal,  and  hydro- 
metrical,  of  said  river  and  Its  tributaries  as  may  be  deemed  necessary  ;•••»• 

Operations  and  results  during  fiscal  year. — ^The  scientific  records,  maps,  and 
construction  drawings  of  the  secretary's  office  have  been  catalogued  and  card 
Indexed. 

The  printing  of  the  annual  pamphlet,  Stages  of  the  Mississippi  River  and  of 
Its  Principal  Tributaries,  for  the  calendar  years  1918  and  1919  were  completed. 
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The  hydrographs  of  the  Sftesissippi  River  and  tributaries  for  calendar  year^ 
1917,  1918,  and  1919  have  been  completed.  The  hydrographs  of  all  regular 
gages  on  the  Mississippi  River  from  Cairo,  III.,  to  Fort  Jackson,  I^.,  for  the 
p^iod  June  1,  1919,  to  May  31,  1920,  are  given  on  plate  1. 

The  185  high-water  gages  on  the  Mississippi  River  from  Cairo,  111.,  to  Head 
of  Passes,  I^a.,  were  read  during  the  high  water  March  to  May,  1920.  The 
highest  readings  during  the  year  on  the  regular  and  high-water  gages  from 
Cairo  to  Head  of  Passes  have  been  reduced  to  height  above  mean  Gulf  level  and 
are  given  herewith  in  Table  No.  3.  The  profile  of  the  high  water  of  1917  from 
Cairo  to  Head  of  Passes  has  l>een  plotted  and  is  herewith  designated  as  plate  2. 

The  38  regular  gages  in  charge  of  this  office  on  the  Mississippi  River  and 
tributaries  have  been  inspected  and  maintained  during  the  year.  Continuous 
daily  readings  on  these  gages  have  been  observed  and  reported,  and  the  read- 
ings have  been  tabulate<l  and  plotted  on  the  office  hydrographs.  The  automatic 
tide  gages  at  Biloxi,  Miss.,  and  East  Bay,  La.,  and  the  185  high-water  gages  on 
the  Mississippi  River  from  Cairo,  111.,  to  Head  of  Passes,  La.,  have  been  Inspected 
and  maintained  during  the  year. 

The  discharge  of  the  Mississippi  River  was  measured  during  high  water  at 
Columbus,  Ky.  (22),  March  23  to  April  1;  Friar  Point,  Miss.  (318).  March  2» 
to  April  10;  Chicot  Landing,  Ark.  (430),  April  7  to  14;  Vlcksburg.  Mis&  (602), 
April  12  to  21;  Red  River  Landing  and  vicinity  (773),  March  30  to  May  4; 
Carroll  ton,  I^.  (964),  April  8  to  25;  on  the  Red  River  at  Alexandria,  l4t« 
October  29  to  November  11,  1919,  and  from  May  24  to  June  2,  1920;  and  at 
Rlverton,  Ala.,  on  the  Tennessee  River,  April  7  to  11,  1920.  Low-water  dis- 
charge observations  were  made  at  Red  River  Landing  and  vicinity  September 
23  to  October  25,  1919.  The  tabulated  results  of  these  observations  are  printed 
in  Table  No.  3,  appended  hereto.  . 

Surveys  of  caving  banks  where  cut-offs  are  threatened  were  made  at  Yucatan 
Point  (627  to  635),  Oak-Newton  Bends  (610  to  619),  Tarpley  (461),  Caulk 
Point  (411),  above  Island  No.  66  (350),  Hardin  Point  (287),  and  vicinity  of 
Bordeaux  Point  (278). 

Comparison  of  cross-section  elements  of  the  last  general  survey  of  the  Mis- 
sissippi River  from  Cairo  to  the  mouth  of  Red  River  with  the  elements  of  cross- 
sections  of  previous  surveys  Is  In  progress. 

The  expenditures  during  the  year  ending  May  31  amounted  to  $59,949.67. 

Condition  at  end  of  fiscal  year. — ^The  general  survey  was  completed  in  1904 
and  maps  have  been  published  covering  the  entire  river.  Special  surveys  have 
been  made  of  the  lower  river  between  the  mouth  of  the  Ohio  River  and  Carroll- 
ton,  La.  (960),  to  determine  changes  In  bank  line  and  section,  between  Cairo,  111., 
and  Donaldsonvllle,  La.  (889),  to  determine  the  amount  of  bank  erosion,  and  at 
various  other  localities  for  the  collection  of  physical  data.  A  survey  for  the 
restoration  of  the  permanent  marks  of  the  general  survey  below  Cairo,  begun  at 
Cairo  In  the  fall  of  1905,  was  completed  to  Donaldsonvllle,  La.,  base  line,  890.5 
miles  below  Cairo,  In  January,  1910.  A  resurvey  of  the  river  between  high- 
water  banks  from  Cairo  to  mouth  of  Red  River,  a  distance  of  772  miles  by  rlver^ 
begun  at  Cairo  In  1911,  was  completed  In  January,  1914.  Surveys  were  com- 
pleted In  February,  1914,  In  the  vlnlclty  of  New  Orleans,  La.,  In  connection  with 
proposed  spillways  to  reduce  flood  heights.  A  survey  of  the  Atchafalaya  River 
from  Barbre  Landing  to  the  Junction  of  the  Little  Atchafalaya  and  upper  Grand 
Rivers,  was  made  In  1904-5.  A  survey  of  the  Atchafalaya  River  from  Its  head 
to  Morgan  City,  La.,  was  made  in  1916-17.  Gages  have  been  established  and 
maintained  at  various  places  on  the  Mississippi  River  and  tributaries  and  the 
Gulf  of  Mexico,  and  the  readings  published.  Discharge  and  other  observations 
have  been  made  on  the  Mississippi  River  and  tributaries  at  various  stations, 
and  the  results  published  in  part.  Physical  data  has  been  compiled  and  card 
indexed.  The  gages  are  being  maintained ;  computation  of  discharge  measure 
ments  made  In  1920  is  in  progress ;  and  an  Index  to  the  proceedings  of  the  com- 
mission has  been  prepared. 

Tlie  total  expenditures  to  May  31,  1920,  amount  to  $2,847,565.11.  In  addltioa 
to  the  foregoing,  $15,000  was  expended  for  spillway  surveys. 

Local  cooperation. — ^None. 

Effect  of  improvement. — ^The  surveys,  gage  readings,  and  other  observations 
made  and  now  being  made,  furnish  valuable  data  for  the  study  of  the  river  in 
formulating  and  perfecting  plans  for  improvement 

Proposed  operations. — It  Is  proposed  to  maintain  gages,  make  discharge  and 
other  observations,  continue  the  collection  and  compilation  of  physical  data,  and 
make  such  other  surveys  and  observations  as  may  from  time  to  time  be  ordered 
by  the  commission. 
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4.  levees:  cafe  gibardeau,  mo.,  to' bock  island,  ill. 

Location  and  description, — ^The  portion  of  the  Mississippi  River  included  in 
this  section  for  levees  extends  over  about  452  miles  of  river,  from  Cape  Girar- 
deau, Mo.,  55  miles  above  Cairo,  to  near  Rock  Island,  111.,  507  miles  above  Cairo. 

The  district  embraces  13  basins  on  the  west  bank  of  the  river,  with  an  area 
of  546  square  miles  and  a  river  frontage  of  228  miles,  and  9  basins  on  the  east 
bank  of  the  Mississippi  River,  with  an  area  of  about  708  square  miles  and  a 
river  frontage  of  270  miles. 

Original  condition. — ^The  lands  adjacent  to  the  river  on  either  side  were 
subject  to  overflow  at  high  water,  the  overflow  extending  from  blufCs  to  bluffs. 
An  area  of  about  980  square  miles  was  partially  protected  from  overflow  by 
levees  constructed  by  42  local  levee  and  drainage  districts.  Fourteen  of  these 
local  districts,  having  an  area  of  about  315  square  miles,  with  a  river  frontage 
of  06  miles,  were  located  on  the  west  bank  of  the  river,  and  28  districts,  having 
an  area  of  about  665  square-  miles,  with  a  river  frontage  of  about  257  miles, 
were  located  on  the  east  bank.  While  the  expenditures  for  levees  by  local  dis- 
tricts prior  to  June  30,  1915,  amounted  to  about  $6,000,000,  the  levees  were  not 
adequate  to  control  the  floods  that  occur  at  intervals  in  this  portion  of  the 
river. 

Previous  projects. — No  comprehensive  project  for  levees  in  this  section  had 
been  adopted  prior  to  March  4,  1913. 

Levee  work  had  been  done  at  three  localities  previous  to  the  existing  project, 
with  a  total  expenditure  by  the  United  States  for  construction,  preservation, 
and  repair  of  these  levies  as  shown  in  the  statement  below : 

Flint  Creek  to  Iowa  River  (*430  to  460  R.) $346,325. 54 

Warsaw  to  Quincy  (*  348  to  381  L.) 105, 500.00 

Sny  Island  Levee  (*282  to  335  L.) 106,728.99 

558, 554. 53 

The  funds  used  for  work  pertaining  to  these  levees  were  provided  by  river 
and  harbor  acts  of  July  5,  1884,  August  5,  1886,  August  11,  1888,  Septeibber  19, 
1890,  July  13,  1892,  June  3,^1896,  and  June  13,  1902,  and  by  sundry  civil  acts 
of  March  2,  1895,  and  March  3, 1899. 

Existing  project. — ^The  present  project  is  to  build  or  enlarge  certain  levees  to 
a  grade  and  section  sufficient  to  protect  adjacent  lands  from  overflow.  This 
project  was  adopted  in  1913. 

Above  the  mouth  of  the  Missouri  River  the  levees  are  to  be  built  or  enlarged 
to  a  section  having  a  crown  width  of  6  feet  with  side  slopes  1  on  3.  The 
established  grade  is  usually  3  feet  above  the  highest  known  flood.  Below  the 
mfouth  of  the  Missouri  River  the  levees  are  to  be  built  to  the  standard  section, 
crown  width  of  8  feet,  river  slope  1  on  3,  land  slope  1  on  3  to  8  feet  below 
crown,  thence  a  banquette  20  to  40  feet  in  width,  with  back  slope  1  on  4. 

Operations  and  results  during  fiscal  year. — Rock  Island  to  New  Boston,  IIU 
C507  to  458). — (a)  Under  the  contract  with  the  La  Crosse  Dredging  Co.  for 
constructing  495,000  (later  Increased  to  about  574,000)  cubic  yards  of  earth- 
work in  the  Drury  drainage  district,  Illinois  (*485  to  477  L.)  at  18i  cents  per 
cubic  yard  between  stations  38  and  394  of  the  Drury  levee,  270,575  cubic  yards 
were  placed  during  the  period  from  June  1,  1919,  to  May  31, 1920,  at  a  contract 
cost  of  $50,056.38  and  an  overhead  cost  of  $1,956.87.    Total  cost  $52,013^25. 

(6)  An  informal  agreement  dated  November  24,  1919,  was  entered  into  with 
the  La  Crosse  Dredging  Co.  for  placing  approximately  40,000  cubic  yards  of 
earthwork  at  21^  cents  per  cubic  yard,  between  stations  15  and  38  of  the 
Drury  levee.  Under  this  agreement  30,289  cubic  yards  were  placed  prior  to 
May  31,  1920,  at  a  contract  cost  of  $6,512.13  and  overhead  cost  of  $413.42, 
making  a  total  cost  of  $6,925.55. 

This  work  is  being  accomplished  by  the  expenditure  of  a  portion  of  the 
allotment  of  $25,000  from  flood-control  funds  carried  by  the  sundry  civil  act 
of  July  19,  1919,  and  $12,500  contributed  by  the  Drury  drainage  district. 

(c)  Due  to  the  delay  by  the  local  district  in  securing  the  necessary  right 
of  way  between  stations  74  and  126  of  the  Drury  levee,  no  work  was  done  be- 
tween these  stations.  During  the  extreme  high  water  of  March  and  April, 
1920,  a  crevasse  occurred  on  April  8  between  stations  85-f  80  and  92-f  09,  which 
washed  out  about  630  feet  of  levee  and  damaged  the  remaining  local  levee  by 
current  and  wave  wash. 
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On  May  29,  1920,  an  informal  agreement  was  entered  into  with  the  La  Crosse 
Dredging  Ck).  for  piacing  approximately  120,000  cubic  yards  of  earthwork,  at 
28  cents  per  cubic  yard,  from  station  74  downstream  to  station  120,  or  as  far 
as  available  funds  would  permit.  This  work  will  be  accomplished  by  the 
expenditure  of  a  portion  of  the  allotment  of  $25,000  from  flood-control  funds 
carried  by  the  sundry  civil  act  of  July  19,  1919,  and  $12,500  contributed  by  the 
Drury  drainage  district.  Work  under  this  agreement  had  not  commenced  prior 
to  May  31,  1920. 

Muscatine  to  mouth  of  Iowa  River,  Iowa  C  481  to  4^0), — (a)  Under  the  con- 
tract with  the  S.  R.  H.  Robinson  &  Son  Contracting  Co.  for  reconstructing  the 
Muscatine  Island  Levee  from  station  142+50  to  station  317,  at  15.95  cents  per 
x:ubic  yard,  80,408  cubic  yards  were  placed  during  the  period  from  June  1,  1919, 
to  October  10,  1919,  at  a  contract  cost  of  $12,825.08  and  $681.68  overhead  cost. 
Total  cost,  $13,506.76. 

Due  to  ftnancial  difficulties,  the  contractor  was  unable  to  continue  operations, 
and  on  October  10,  1919,  the  work  was  taken  out  of.  his  hands  and  continued  by 
the  United  States,  using  hired  labor  and  the  contractor*s  plant  Since  the  above 
date  6,735  cubic  yards  have  been  placed.  No  work  has  been  done  since  Decem- 
ber 20,  1919.  The  total  cost  of  this  work,  with  overhead  charges  to  May  31, 
1920,  was  $7,602.66.  The  small  yardage  and  relatively  large  cost  were  due  to 
delays  caused  by  the  breaking  and  the  renewal  of  defective  parts  of  con- 
tractor's plant,  which  was  practically  worn  out  when  taken  over  by  the  Gov- 
ernment. 

( 6 )  On  February  27, 1920,  an  informal  agreement  was  entered  into  with  H.  G. 
Armstrong  for  placing  approximately  23,000  cubic  yards  of  earthwork,  at  21 
cents  per  cubic  yard,  between  stations  297  and  317  of  the  Muscatine  Island 
Levee.  This  agreement  will  complete  the  earthwork  covered  by  the  contract 
with  S.  R.  H.  Robinson  &  Son.  Work  under  this  agreement  had  not  com- 
menced prior  to  May  31,  1920. 

(c)  Under  the  contract  with  H.  G.  Armstrong  for  reconstructing  the  Musca- 
tine Island  Levee  between  stations  317  and  5.'J5,  at  15.75  cents  per  cubic  yard, 
60,806  cubic  yards  were  placed  during  the  period  from  June  1,  1919,  to  May  31, 
1920,  at  'a  total  cost  of  $11,257.10,  of  which  $9,576.94  is  contract  price  and 
$1,680.16  is  overhead  cost. 

id)  No  bids  were  received  for  the  reconstruction  of  the  Muscatine  Island 
Levee  between  stations  535  and  714,  which  was  advertLsed  on  May  19,  1919.  A 
portion  of  this  work  was  readvertised,  but  the  bids  received  were  considered 
excessive  and  their  rejection  was  recommended  and  approved. 

(e)  An  informal  agreement  with  the  La  Crosse  Dredging  Co.  was  entered  into 
on  November  24,  1919,  for  placing  approximately  100,000  cubic  yards  of  levee 
enlargement  and  borrow  pit  fill  between  stations  624  and  694  of  the  Muscatine 
Island  Levee,  at  29^  cents  per  cubic  yard.  This  work  will  be  accomplished 
by  the  expenditure  of  a  portion  of  the  allotment  of  $32,000  from  flood-control 
funds  carried  by  the  sundry  civil  act  of  July  1,  1918,  and  $16,000  contributed 
by  the  Muscatine  Island  levee  district.  Under  this  agreement  about  4,000  cubic 
yards  had  been  placed  prior  to  May  31,  1920,  in  closing  a  crevasse  opening  near 
station  686. 

if)  On  April  29,  1920,  an  Informal  agreement  was  entered  into  with  the 
La  Crosse  Dredging  Co.  for  placing  approximately  150,000  cubic  yards  of  levee 
enlargement  and  borrow  pit  fill  between  stations  624  and  535,  or  as  far  up- 
stream as  available  funds  would  permit,  in  the  Muscatine  Island  levee  district, 
at  33  cents  per  cubic  yard.  About  8,0i00  cubic  yards  had  been  placed  under 
this  agreement  prior  to  May  31,  1920,  in  closing  a  crevasse  near  station  596. 
This  work  will  be  accomplished  by  the  expenditure  of  a  portion  of  the  allot- 
ment of  $32,000  from  flood-control  funds  carried  by  the  sundry  civil  act  of 
July  1, 1918,  and  $16,000  contributed  by  the  Muscatine  Island  levee  district. 

(g)  The  extreme  high  water  of  March  and  April,  1920,  caused  crevasses  to 
occur  in  the  Muscatine  Island  District  Levee  as  follows : 
April  6,  between  stations  581+41  and  583+52. 
April  6,  between  stations  596+04  and  599+74. 
April  9,  between  stations  685+32  and  687+18. 

The  flow  of  water  through  these  crevasses  was  stopped  prior  to  May  31,  1920, 
by  the  La  Crosse  Dredging  Co.  under  Its  Informal  agreements  with  this  oflSce  and 
the  local  district. 
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No  crevasse  occurred  in  levees  which  had  been  built  under  supervision  of  the 
United  States. 

Waraato  to  Quincy,  III,  C^Sl  to  S48). — (a)  Under  the  contract  with  Cameron, 
Joyce  &  Co.  for  the  construction  of  105,000  cubic  yards  of  earthwork  between 
stations  210  and  265  of  the  Hunt  Levee  C376  to  375  L.),  at  38.5  cents  per  cubic 
jard,  67,246  cubic  yards  were  placed  during  the  period  from  June  1,  1919,  to 
May  81,  1920,  at  a  contract  cost  of  $25,889.71  and  $2,967.90  total  overhead  cost 
Total  cost,  $28,857.61. 

(6)  Under  the  contract  with  Harry  Merrltt  for  placing  110,000  cubic  yards 
of  earthwork  between  stations  265  and  365  of  the  Hunt  levee  ('375  to  373  L.) 
at  30  cents  per  cubic  yard  130,158  cubic  yards  were  placed  during  the  period 
from  June  1, 1919,  to  May  31,  1920,  at  a  contract  cost  of  $39,047.40  and  $2,868.39 
overhead  cost.  Total  cost,  $41,915.79.  This  contract  Is  complete  except  dressing 
And  timber  felling. 

(c)  On  May  19,  1920,  a  contract  was  entered  Into  with  Harry  Merrltt  for 
160,000  cubic  yards  of  earthwork  between  stations  365  and  490  of  the  Hunt 
levee  (*373  to  371  L.)  at  33  cents  per  cubic  yard.  This  work  will  be  accom- 
plished by  the  exi)enditure  of  an  allotment  of  $50,000  from  flood-control  funds 
carried  by  the  sundry  civil  act  of  July  19,  1919,  and  $25,000  contributed  by  the 
Hunt  drainage  district.  No  work  was  done  under  this  contract  prior  to  May 
31,  1920. 

(d)  Under  the  contract  with  Harry  Merrltt  for  placing  290,000  cubic  yards  of 
earthwork  between  stations  567+35  and  885  of  the  Lima  Lake  levee  (^368  to 
363  L.)  at  30  cents  per  cubic  yard  no  work  had  been  done  prior  to  May  31, 
1920.  The  time  for  commencing  this  work  and  the  time  limit  for  completion 
was  waived  for  a  reasonable  period  due  to  the  desirability  of  having  the 
•contractor  finish  his  work  in  the  Hunt  district,  which  is  immediately  upstream 
from  the  Lima  Lake  work.  The  Lima  Lake  district  authorities  also  urged 
this  procedure  as  a  protective  measure  for  their  district.  This  work  will  be 
■accomplished  by  the  expenditure  of  an  allotment  of  $60,000  from  flood-control 
funds  carried  by  the  sundry  civil  act  of  July  1,  1918,  and  $10,000  from  flood- 
control  funds  carried  by  the  sundry  civil  act  of  July  19,  1919,  together  with 
$35,000  contributed  by  the  Lima  Lake  drainage  district. 

Quincy  to  Hamburg  Bay,  III.  C  348  to  282). — (a)  Under  the  informal  agree- 
mpent  with  the  La  Crosse  Dredging  Co.  for  levee  enlargement  and  borrow-pit 
fill  between  stations  381  and  589  of  the  Sny  levee  (^328  to  323  L.)  at  27i  cents 
per  cubic  yard  193,281  cubic  yards  were  placed  during  the  period  from  June  1, 
1919,  to  May  31,  1920,  at  a  contract  cost  of  $53,152.27  and  overhead  cost  of 
$1,914.20.    Total  cost,  $55,066.47. 

(6)  Under  the  contract  with  the  Northern  Dredge  &  Dock  Co.  for  450,000 
cubic  yards  of  earthwork  (later  increased  under  provisions  of  contract  to 
540.000  cubic  yards)  between  stations  589  and  890  of  the  Sny  Island  levee 
(*323  to  318  L.)  at  26.9  cents  per  cubic  yard,  432,930  cubic  yards  were  placed 
during  the  period  from  June  1,  1919,  to  May  31,  1920,  at  a  contract  cost  of 
$116,458.17  and  overhead  cost  of  $2,365.89.    Total  cost,  $118,824.06. 

(c)  On  January  14,  1920,  a  conti-act  was  entered  into  with  the  LaCrosse 
Dredging  Co.  for  270,000  cubic  yards  of  earthwork,  levee  enlargement  and 
borrow-pit  fill,  between  stations  890  and  1120  of  the  Sny  Island  levee 
(*318  to  314  L.)  at  25.9  cents  per  cubic  yard.  This  work  will  be  accomplished 
1)y  the  expenditure  of  a  portion  of  the  allotment  of  $100,000  from  flood-control 
funds  carried  by  the  sundry  civil  act  of  July  19,  1919,  and  $50,000  contributed 
l)y  the  Sny  Island  Levee  Drainage  District.  No  work  was  done  under  this 
contract  prior  to  May  31,  1920. 

id)  On  May  26,  1920,  175,000  cubic  yards  of  levee  enlargement  and  banquette 
<»onstruction  on  the  Sny  Island  levee,  between  stations  1110  and  1258,  was 
advertised.    Bids  had  not  been  opened  at  date  of  this  report. 

LaOrange  to  Mouth  of  Miitsouri  River,  Mo.  C 357  to  208).— {a)  Under  the 
contract  with  S.  R.  H.  Robinson  &  Son  Contracting  Co.  for  560,000  cubic  yards 
of  earthwork  between  stations  82  and  395  of  the  Riverland  levee  (*  311  to  305  R.) 
at  15  cents  per  cubic  yard  and  the  informal  agreement,  dated  October  29, 

1918,  with  Fred  C.  Morgan  for  100,000  cubic  yards  of  the  above  contract  at 
19  cents  per  cubic  yard,  the  following  work  was  accomplished  from  June  1, 

1919,  to  October  9,  1919.    Forty-seven  thousand  one  hundred  and  twenty-seven 
•cubic  yards  were  placed  by  S.  R.  H.  Robinson  &  Son  at  a  contract  cost  of 
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$7,069.05,  and  37,391  cubic  yards  were  placed  by  Fred  C.  Morgan  at  a  contract 
cost  of  $7,104.29.  The  overhead  cost  of  the  above  contract  and  informal  agree- 
ment for  the  period  was  $1,045.63,  making  a  total  of  84,518  cubic  yards  placed 
at  a  total  cost  of  $15,218.97. 

Due  to  financial  difllcuities,  the  contractor  was  unable  to  continue  operations 
and  on  October  10,  1919,  the  work  was  taken  out  of  his  hands  and  continued  by 
the  United  States  using  hired  labor  and  the  contractor's  plant  Small  progress 
on  the  work  has  been  made  to  the  date  of  this  rt^wrt  owing  to  the  worn-oat 
condition  of  the  plant  when  taken  over.  Numerous  delays  for  repairs  oc- 
curred in  the  fall  of  1919  and  the  high  stage  of  the  river  In  the  spring  of 
1920  prevented  continuance  of  operations.  Twenty  thousand  eight  hundred  and 
thirty -four  cubic  yards  have  been  placed  by  the  United  States  prior  to  May 
31,  1920,  at  a  total  cost  of  $19,234.29. 

Orand  Toirer  to  Gale,  III.  C  84  to  48). — (o)  Excessive  bids  for  the  con- 
struction of  155,000  cubic  yards  of  levee  loop  between  stations  0  and  110  in 
the  Clear  Creek  drainage  and  levee  district  (*68  to  59  J  a.)  were  reject  etl,  and 
on  September  23,  1919,  an  informal  agreement  was  entered  Into  with  Mrs.  S. 
Hanephin  for  placing  155,000  cubic  yards  of  earthwork  at  30  cents  per  cubic 
yard.  Due  to  unsatlsfactorj'  progress,  this  agreement  was  temlnated  on  Feb- 
ruary 28,  1920,  and  the  work  read  vert  isetl.  ITnder  this  agreement  13,826  cubic 
yanls  were  placed  at  a  contract  cost  of  $4,147.80  and  an  overhead  cost  of 
$974.46.    Total  cost,  $5,122.26. 

(&)  On  March  12,  1920,  a  contract  was  entered  Into  with  J.  C.  Carroll  for 
constructing  120,000  cubic  yards  of  earthwork  in  the  Clear  Creek  drainage 
and  levee  district  ('68  to  59  L.),  between  stations  0  and  110  at  41  cents  per 
cubic  yard.  Prior  to  May  31,  1920,  26,095  cubic  yards  had  been  placed  at  a 
contract  cost  of  $10,698.95  and  overhead  cost  of  $378.56.  Total  cost,  $11,077.51. 
The  work  in  the  Clear  Creek  district  is  being  accomplished  by  the  expenditure 
of  the  allotments  of  $23,000  from  fioo<l-control  funds  carried  by  the  sundry 
civil  act  of  July  1,  1918,  and  $12,000  from  flood-control  funds  carried  by  the 
sundry  civil  act  of  July  19,  1919,  together  with  $17,500  contributed  by  the 
Clear  Creek  drainage  and  levee  district, 

(c)  The  contract  with  J.  C.  Carroll  for  earthwork  on  the  East  Cape  Girar- 
deau and  Clear  Creek  Levee  between  stations  349  and  411,  unflnLshed  at  the 
end  of  the  previous  year,  was  completed.  A  total  of  23,159  cubic  yards  was 
placed  during  the  year  at  a  contract  cost  of  $8,082.54  and  an  overhead  cost  of 
$419.82.  A  total  of  46,250  cubic  yards  was  placed  under  this  contract  at  a 
total  cost  to  the  United  States  of  $16,904.28. 

(d)  Excessive  bids  for  placing  120,000  cubic  yards  of  earthwork  In  the  East 
Cape  Girardeau  and  Clear  Creek  drainage  district  (*61  to  48  L.)  were  rejected, 
and  on  December  15,  1919,  an  informal  agreement  was  entered  into  with  J.  C. 
Carroll  for  placing  approximately  100,000  cubic  yards  of  levee  enlargement  at 
40  cents  per  cubic  yard,  lender  this  agreement  25,596  cubic  yards  had  been 
placed  prior  to  May  31,  1920,  at  a  contract  cost  of  $10,238.40  and  overhead  cost 
of  $495.06.     Total  cost,  $10,733.46. 

The  expenditures  on  levees  during  the  year  June  1,  1919,  to  May  31,  1920, 
are  summarized  In  the  following  table : 


Locality. 


Miles 
above 
Cairo. 


Amount  expended. 


From  Gov- 
ernment 
funds. 


From  con- 
tributed 
funds. 


Drury  drainage  district,  Illinois 

Muscatine  Island  levee  district,  Iowa 

Hunt  drainage  district,  Illinois 

Lima  Lake  drainage  district^  lUinois 

Gregory  drainage  district,  Missouri 

Sny  Island  levee  drainage  district,  lU 

Riverland  levee  district,  Missouri 

Clear  Creek  drainage  and  levee  district.  Ulinois 

East  Cape  Girardeau  and  Clear  Creek  drainage  district,  Illinois. 


485  to  477 
481  to  460 
380  to  309 
369  to  363 
375  to  369 
335  to  282 
312  to  305 
68  to  59 
61  to   48 


$36, 167. 21 

28,889.55 

33,664.75 

162.21 

270.35 

110,513.28 

22,604.62 

8,992.90 

16,854.96 


$18,071.34 

4;  686. 09 

15,538.47 

81.15 

191.6* 

29,616.61 

11,302.43 

4,493.45 

8,433.25 


Total. 


25S,  119. 83 


92,414.43 
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doTiditian  at  the  end  of  the  fiscal  year. — For  complete  report  on  examination 
of  this  district  by  tlie  Mississippi  River  Commission  with  recommendations,  see 
H.  R.  Document  628,  Sixty-third  Congress,  second  session. 

A  total  of  3,501,503  cubic  yards  of  earthwork  Ras  been  placed,  2,069,309  cubic 
yards  are  still  required  to  complete  the  work  under  approved  subprojects. 
Seventy-two  and  two-tenths  miles  of  levee  embankment  have  been  completed  to 
the  coumiission  grade  and  section. 

A  table  showing  the  length  and  location  of  all  levees  completed  to  commission 
grade  is  given  below : 


Name  of  levee. 

Miles  above 
Cairo. 

Built  to 
commission 
grade  and 

section. 

Built  to 
commission 
grade,  but 

not  to 
commission 

secUon. 

In  system. 

-  ■ 

485  to  477  L 
480  to  467R 
375  to  370  R 
380  to  309  L 
335  to  282L 
312  to  305  R 
278  to  267 R 
208  to  185  L 
68  to   59  L 
60  to   48  L 

MUtt. 
6.00 
5.28 
0.76 
6.41 

13.94 
5.49 
5.00 

21.00 
0.61 
7.71 

Afttea. 

8 

Muscatine  island 

13 

Gregory 

4.24 

5 

Hlint -  - .  -  T 

11 

Sny  Island 

53 

Riverland..    

7 

Elsberry 

6.00 

11 

East  Side  Levee  and  Sanitary 

21 

Clear  Creek ?» 

11 

East  Cape  Girardeau 

11 

Total 

72.20 

10.24 

151 

The  total  expenditures  by  the  United  States  under  the  project  to  May  31, 
1920,  are  summarized  in  the  following  statement: 


Location  of  levee. 


Drury  drainage  district,  Illinois 

Muscatine  Island  levee  district,  Iowa 

Henderson  County  drainage  district  No.  1,  Illinois 

Hunt  drainage  district,  Illinois 

Lima  Lake  drainaee  district,  Illinois 

Gregory  drainage  district,  Missouri 

Sny  Island  levee  drainage  district,  Illinois 

Elsberry  drainage  district,  Missouri 

Ri verland  levee  district .  Missouri 

East  Side  levee  and  sanitary  district,  Illinois 

Cllar  Creek  drainage  and  levee  district.  Illinois 

East  Cape  Girardeau  and  Clear  Creek  drainage  district,  Illinois 

Total 


Amount  expended. 


Government 
funds. 


167, 

t 

87, 

14, 
179, 
37, 
67, 
73, 
8, 
87, 


735.08 
836.59 
100.00 
044.04 
354.64 
400.00 
664.76 
753.81 
446.54 
900.00 
992.90 
460.46 


675,688.82 


Contributed 
funds. 


$25, 282. 19 
7, 723. 65 


15,675.64 

177.38 

7,200.00 

29,664.08 


23,604.60 


4,493.45 
28,730.20 


142,641.19 


Local  coopeiaiion. — The  expenditures  for  levees  by  local  levee  boards  in 
localities  where  expenditures  have  been  made  or  proposed  by  the  United  States 
under  this  project  are  shown  by  the  following  statement : 

Drury  drainage  district,  Illinois $163, 655.  77 

Muscatine  Island  levee  district,  Iowa 146, 896. 04 

Henderson  C<mnty  drainage  district  No.  1,  Illinois 116,812.  99 

Hunt  drainage  district,  Illinois 272,800.00 

Lima  Lake  drainage  district,  Illinois 188,  746. 51 

Gregory  drainage  district,  Missouri 125,780.38 

Sny  Island  hnee  drainage  district,  Illinois 1, 517, 911.  77 

Rlverlaiul  levee  district,  Missouri 56, 186.  34 

Elsberry  drainage  district,  Missouri ; 267,441.65 

East  Side  levee  and  sanitary  district,  Illinois 3,  335, 641.  97 

Clear  Creek  drainage  and  levee  district,  Illinois 115, 731.  53 

East  Cai)e  Girardeau  and  Clear  Creek  drainage  district,  Illinois—      144,  778. 30 

Total 6, 452.  383. 25^ 
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In  addition  to  the  expenditures  tabulated  above,  contributions  of  funds  fpr 
flood  control  have  been  made  as  follows : 


Prior  to 
JaiM30,1919. 


Dnrlng  flsal 
liOO. 


Diury  drainage  district,  Illinois 

■uscatine  Island  levee  disteiot,  Iowa. 

Hunt  drainage  district.  nUnois 

Lima  Lake  drainage  dutrict,  Illinois 

Gregory  drainage  dlstriet,  Missouri 

Sny  Island  levee  drainage  district,  Illinois 

Riverland  levee  district,  Missouri 

Kings  Lake  drainage  district,  Missouri 

Foley  drainwe  district,  Missouri 

Clear  Creek  drainage  and  levee  district.  Illinois 

East  Cape  Girardeau  and  Clear  Creek  drainage  district,  Illinois. 


S27,fi00.00 

81,000100 

37,50a00 

30,000.00 

7^20a00 

50,ooaoo 

83,000.00 


25,  oca  00 


Total 231,20a00 


S12,60a00 


2S,OQaO0 
6,fl 


so,ooaoo 


ao.oooLOO 

2,500lOO 
17,50a00 
15,00(100 


147, 600.  Of 


Effect  of  improvement. — ^Added  protection  against  overflow  has  been  given  t« 
about  222,000  acres  of  land. 

Proposed  operations, — Continuation  of  the  enlargement  and  reconstruction 
of  levees  at  the  rate  that  funds  made  available  will  permit.  Expenditures 
under  existing  contracts,  during  the  season  when  river  and  weather  conditions 
will  permit  work,  will  be  at  the  rate  of  $50,000  j)er  month  until  January  1,  1021, 
and  $30,000  per  month  from  January  1  to  June  30,  1921. 

The  fallowing  papers  and  plates  accompany  this  report: 

Money  statements. 

Abstract  of  contracts  in  force. 

Commercial  statistics. 

Statement  of  charts  issued  and  sold. 

Table  No.  1.  Highest  and  lowest  gage  readings  in  1919,  Mississippi  River  and 
tributaries. 

Table  No.  2.  Highest  gage  readings  of  1920,  Mississippi  River  and  tributaries. 

Table  No.  3.  Maximum  height  of  high  water  above  mean  Gulf  level,  1020, 
Cairo  to  head  of  passes. 

Table  No.  4.  Results  of  discharge  observations,  Mississippi  River  and  trlbu- 

Plate  No.  1.  Hydrograph  of  Mississippi  River,  Cairo,  111.,  to  Fort  Jackson, 
La.,  June  1,  1919,  to  May  31,  1920. 

Plate  No.  2.  Proflle  of  high  water,  1920,  Mississippi  River,  Cairo,  HI.,  to 
bead  of  passes.  La. 

Plate  No.  3.  Proflle  of  Drury  Levee. 

Plate  No.  4.  Proflle  of  Muscatine  Island  Levee. 

Plate  No.  5.  Profile  of  Hunt  and  Lima  Lake  Levee. 

Plate  No.  6.  Proflle  of  Sny  Island  Levee. 

Plate  No.  7.  Profile  of  Rlverland  Levee. 

Plate  No.  8.  Proflle  of  East  Cape  Girardeau  and  Clear  Creek  Levee. 

Plate  No.  9.  Proflle  of  Clear  Creek  Levee. 

Plate  No.  10.  Location  of  levee  work.  Rock  Island  to  Nauvoo. 

Plate  No.  11.  Location  of  levee  work,  Nauvoo  to  Alton. 

Plate  No.  12.  Location  of  levee  work,  Alton  to  Thebes. 

Appendix  lA.  Laws  affecting  the  Mississippi  River  Commission  since  July 
t.  1919. 

Albisbt  K.  B.  Ltman, 
Major,  Corps  of  Engineers,  U.  8,  Army, 
Secretary  Mississippi  River  Commission, 
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MONEY  STATEMENTS. 

Offi;ce  of  Secbetaby,  Mississippi  Riveb  Commission. 

appropriation  fob  mississippi  biver. 

July  1, 1919,  balance  unexpended $96, 846. 32 

June  30, 1920,  amount  expended  during  fiscal  year 75, 977. 14 

July  1, 1920,  balance  unexpended 20, 869. 18 

July  1,  1920,  outstanding  liabilities $10. 80 

July  1, 1920,  amount  covered  by  uncompleted  contracts—  1, 124. 93 

1,135.73 

July  1,  1920,  balance  available 19, 733. 45 

APPROPRIATION    FOB   FLOOD    CONTBOX,    MISSISSIPPI    BIVER,    AND    SACRAMENTO    RIVES, 

CALIF. 

July  1, 1919.  balance  unexpended '  $510,  957. 63 

Amount  allotted  from  appropriation  by  sundry  civil 
act,  of  July  19,  1919,  approved  by  the  Chief  of  En- 
gineers, Aug.  1,  1919,  ("Dredging  and  Miscellane- 
ous" $185,000;  "Levees,"  $227,000),  also  $45,000 
("Levees")  approved  by  the  Chief  of  Engineers 
Dec.  4,  1919 $457,000.00 

Amount  received  from  sale  of  blue  prints  in  March, 
1920,  credited  to  allotment  for  "  Mississippi  River 
Commission  " 50. 00 

Amount  transferred  in  April,  1920,  from  unexpended 
balance,  allotment  for  "  New  steamer,"  to  allotment 
for  "  Surveys,  gages,  and  observations  " 10, 000. 00 

Amount  allotted  from  appropriation  by  sundry  civil 
act  of  June  5,  1920,  approved  by  the  Chief  of  En- 
gineers, June  25, 1920,  ("  Dredging  and  Miscellane- 
ous," $100,000;  "Levees,"  $337,000) 437.000.00 

904.050.0© 

1,415,007.63 
June  30, 1920,  amount  expended  during  fiscal  year 339, 693. 88 

July  1, 1920,  balance  unexpended 1, 075, 313. 75 

July  1,  1920,  outstanding  liabilities 38, 859. 44 

July  1,  1920,  amount  covered  by  uncompleted  con- 
tracts  -• 337, 395. 85 

376, 255. 29 

July  1,  1920,  balance  available 699,058.46 

APPROPRIATION  FOB  GAGING  WATERS  OF  THE  MISSISSIPPI  RIVER  AND  ITS  TRIBtJTARIES.'* 

July  1, 1919,  balance  unexpended $889. 50 

Amount  allotted  by  Chief  of  Engineers,  from  permanent  annual  ap- 
propriation made  by  section  6  of  river  and  harbor  act  of  August 
11, 1888,  as  amended  by  section  9  of  river  and  harbor  act  of  June 
13,  1902 9, 100. 0§ 

9,989.50 

^The  amount,  S620,957.68,  reported  in  annual  report  for  1919,  baa  been  decreaaett 
f  110,000  account  transfer,  in  April.  1920.  of  $10,000  from  unexpended  balance,  allotment 
for  "New  steamer'*  to  allotment  for  "Surveys  mges,  and  obsenrationB."  and  $100.009 
to  allotment  for  "  Revetment,"  third  Mississippi  River  Commission  .district,  approved  by 
the  Chief  of  Bngineers  April  29,  1920,  B.  D.  15927-650. 

a  The  custody  and  care  of  the  gages  maintained  under  this  appropriation  were  assumed 
by  the  Mlssisaippi  River  Commission  Feb.  11,  1901,  on  which  date  they  were  transferred 
to  the  secretary,  Mississippi  River  Commission,  under  authority  of  Secretary  of  War, 
dated  January  25,  1901. 
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June  30, 1920,  amount  expended  during  fiscal  year $9.d89. 50 

June  30, 1920,  amount  reverted  to  Treasury  during:  fiscal 

year 0. 00 

*9, 989.  50 

July  1,  1920,  balance  unexpended 0.00 

July  1.  1920,  outstanding  liabilities 0.00 

July  1,  1920,  balance  available 0.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1922 9, 100.00 

ITEMIZED  STATEMENT  OF  EXPENDITURES  DURING  THE  FISCAL  YEAR  ENDING  Jl'NE  80, 
1920,  SUBMITTED  IN  COMPLIANCE  WITH  REQUIREMENT  OF  SECTION  6  OF  RIVER  AND 
HARBOR  ACT  OF  AUG.  11,   1888. 

Observations : 

Pay  of  permanent  gage  observers $4,  639. 50 

Inspections  and  repairs: 

Inspection  of  gages  on  Mississippi  River  by  Junior 

engineers  and  parties  on  steamers $1, 417. 36 

Inspection  of  gages  on  tributaries 2o7. 02 

Renewals  and  repairs  of  gages  and  bulletins —         65. 39 

Repairs  to  steamer 262.20 

2,001.9T 

Ofiice  expenses  and  contingencies : 

Pay  of  assistant  and  Junior  engineers,  surveyors, 

and  clerks 2, 558. 37 

Stationery,  printing,  office  rent,  etc 789. 66 

3, 348. 03 

Total 9. 989. 50 

APPROPRIATION  FOR  GAGING  WATERS  OF  THE  MISSISSIPPI  RIVER  AND  ITS  TRIBUTARIES. 

Allotments  from  general  appropriations  for  examinations,  surveys, 
and  contingencies  of  rivers  and  harbors  by  acts  of — 

Mar.  3,  1871  [allotment  Apr.  11,  1871] ^5,000.00 

June  10,  1872  [allotment  July  11,  1872] 5,000.00 

Mar.  3,  1873  [allotment  May  17,  1873] 5,000.00 

June  23,  1874  [allotment  July  29,  1874] 5,000.00 

Mar.  3,  1875  [allotment  Mar.  22.  1875] 5,000.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

Aug.  14,  1876 5,000.00 

June  18,  1878 5,000.00 

Mar.    3,    1879 5,000.00 

June  14,  1880 5,000.00 

Mar.  3,  1881 5,000.00 

Aug.  2,  1882 5,000.00 

Deficiency  act  of  Mar.  12,  1884 2,100.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

July  6,  1884 5,000.00 

Aug.  5,  1886 5,000.00 

Alotted  from  specific  ai^proplation  by  river  and  harbor  act  of  Aug. 
11,  1888  [allotmait  Oct.  17,  1888] 8,700.00 

Deficiency  act  of  Oct.  19,  1888 3,600.00 

Allotments  from  permanent  indefinite  appropriation  made  by  section 
tlon  6  of  river  and  harbor  act  of  Aug.  11, 1888,  for  fiscal  years,  viz : 

1890  [allotment  Aug.  23,  1889] 9,000.00 

1891  [allotment  Aug.  19,  1890,  $8,700,  less  $3,518.34  withheld 
in  United  States  Treasury  under  ruling  that  only  $6,000  can 

be  exiiended  each  fiscal  year] 5,181.66 

1892  [allotment  July  17,  1891] 5,100.00 

1893  [allotment  July  15,  1892] 5,500.00 

1894  [allotment  July  18,  1893] 5,500.00 

1895  [allotment  June  5,  1894] 6,500.00 
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Allotments  from  permanent  Indefinite  appropriation,  etc. — Con. 

1896  [allotment  June  4,  1895] $5, 500. 00 

1897  [allotment  May  13,  1896] 5,500.00 

1898  [allotment  June  16,  1897] 5,500.00 

1899  [allotments  May  28,  1898,  $5,500,  July  12,  1898,  $500] 6,000.00 

1900  [allotment  June  1,  1899] 5,500.00 

1901  [allotment  July  2,  1900] 6,000.00 

1902  [allotment  July  31.  1901] 6,000.00 

Allotments  from  permanent  annual  appropriation  made  by  section  6 

of  river  and  harbor  act  of  Aug.  11,  1888,  as  amended  by  section 
9  of  river  and  harbor  act  of  June  13,  1902,  for  fiscal  years,  viz : 

1903  [allotment  July  23,  1902,  $9,600,  less  $500  allotted  Aug.  2, 

1902,  to  St.  Paul  Minn.,  district] 9,100.00 

1904  [allotment  Apr.  18,  1903] 9,100.00 

1905  [allotment  Aug.  11,  1904] 9,100.00 

1906  [allotment  June  30,  1905] 9,100.00 

1907  [allotment  July  2,  1906] 9,100.00 

1908  [allotment  July  24,  1907] 9,100.00 

1909  [allotment  July  3,  1908] 9,100.00 

1910  [allotment  July  13,  1909] 9,100.00 

1911  [allotment  July  27,  1910] 9,600.00 

1912  [allotment  Feb.  7,  1911] 9,100.00 

1913  [allotment  May  29,  1912] 9,100.00 

1914     9, 100. 00 

1915  [allotment  Sept.  2,  1914] 9,100.00 

1916  [allotment  July  28,  1915] 9,100.00 

1917  [allotment  Aug.  3,  1916] 9,100.00 

1918  [allotment  June  27,  1917] 9. 100. 00 

1919  [allotment  June  20,  1918] . 9.100.00 

1920  [allotment  June  12,  1919] 9, 100. 00 

Total 319, 481.  66 

Expended  {gaging  tcaters  Mississippi  River  and  tributaries). 


Expenditures 

Unexpended  balances  reverted  to  Treasury., 

Total 

Unexpended  balance  June  30, 1920. 


Total  appropriated,  etc. 


To  June  30, 
1019. 


$890,532:38 
18,950.78 


300,492.16 


10,989.50 


9,980.50 


Total. 


t300,52L88 
18,959.78 


319,481.66 

aoo 


319,481.66 


FUNDS    CONTRIBUTED   BT    LOCAL   LEVEE    DISTRICTS    FOB   FLOOD    CONTBOL,    MISSISSIPPI 

BIVEB. 

July  1, 1919,  balance  unexpended $176, 135. 46 

Amount  contributed  by  local  levee  districts  for  levees.  Gape  Gi- 
rardeau, Mo.,  to  Rock  Island,  111.,  in  accordance  with  sundry  civil 
act,  July  19,  1919 147,500.00 

323,635.46 
June  30,  1920,  amount  expended  during  fiscal  year 104, 801. 12 

July  1, 1920,  balance  unexpended 218, 834. 34 

July  1,  1920,  outstanding  liabilities $18, 829. 29 

July  1, 1920,  amount  covered  by  uncompleted  contracts-  144, 363. 36 

163.192.65 

July  1,  1920,  balance  available 55, 641. 69 


Digitized  by  VjOOQIC 


8066        BEPOBT  OF  THE  CHIEF  OF  ENGUTBEBS^  U.  S.  ABMT. 

AFPBOPRIATION    FOB    MAn^TKNANCX    AND    nCPBOVXlCENT    OF    EXI8TINO    BIVEB    ▲If1> 

HASBOB  WQBK8. 

Act  Of  Oct  2,  1914 $390,000.00 

Act  of  Mar.  4, 1916 500, 000. 00 

Amount  received  from  sale  of  blue  prints,  December,  1916 .79 

890,000.79 
Expended  to  Apr.  30, 1917 : 

Act  of  Oct  2.  1914 $888,802.72 

Act  of  Mar.  4,  1916 890, 148. 82 

778,511.04 

111,480.75 
Transferred  in  May,  1918,  to  allotment  "  Upper  St  Francis  levee 
district,"  first  and  second  Mississippi  River  Comimission  districts, 
by  resolution  of  the  Mississippi  River  Commission,  Apr.  6,  1918, 
approved  by  the  Ohief  of  Engineers,  Apr.  16,  1918  (ED  16927- 
676) : 

Act  of  Oct  2, 1914 $1, 687. 28 

Act  of  Mar.  4,  1916 109,862.47 

111.489.75 

APFBOFBIATION  FOB  WATEBWAT  TBOU  LOOKFOBT,  ILL.,  TO  ST.  LOUIS,  ICO. 

Act  of  June  18.  1902  (river  and  harbor) $25,000.00 

Amount  transferred  from  allotment  for  "Survey  of  Illinois  and 
Des  Plaines  River,  111.,**  as  reimbursement 1, 008. 40 

Total 26, 003. 40 

Bxpaided  to  June  30,  1906 $22, 291. 28 

Unexpended  balance  carried  to  Surplus  Fund  on  June 
30, 1909,  under  the  provisions  of  section  10  of  sundry 

dvil  act  of  Mar.  4, 1909 8, 802. 17 

26, 09a  40 

AFPBOFBIATION  FOB  CLAIMS  FOB  DAMAQBS  BT  COLLISION,  BIVEB  AND  HABBOB  WOBKa 

Act  of  Apr.  6, 1914  (urgent  deficiency) $68. 84 

Expended  In  fiscal  year  1914 „  .. . Ca84 

Act  of  Sept  8, 1916  (general  d^dency) 427. 80 

Sxpended  in  fiscal  year  1917 .^  427. 80 
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Tabi^  No.  1. — Commercial  statistics  for  calendar  year  1919, 


Receipts  and  shipments,  in  tons. 

Tonnage  between— 

Number 
or  pas- 
sengers. 

Grain 
and  its 
products. 

Cotton. 

Cotton 
seed  and 
ite  prod- 
ucts. 

Live 
stock. 

Coal  and 
coke. 

Lumber. 

St.  Louis  and  Cairo  1 

99,699 
151,314 
121,842 

54,096 

52,825 
50,303 
66,966 
66,927 

598 
15, 110 
21, 113 
10,752 

1,419 
4,310 
12,368 
11,162 

• 

5,961 
2,291 
6,087 
2,964 

15,914 
215,762 
117,379 
316,500 

4,362 

Cairo  and  Memphis  *  r , , .  -  - . , . . , 

20,075 
17,186 
31,848 

Memphis  and  Vicksbure  > 

Vicksburg  and  New  Orleanp  <... 

Logs. 

Receipts  and  shipments,  in  tons. 

Tonnage  between— 

Iron, 

steel,  and 

metals. 

Groceries 
and  pro- 
visions. 

Oil. 

Stone, 

gravel, 

and  sand. 

Unclassi- 
fied and 
miscella- 
neous. 

Total. 

St.  Louis  and  Cairo  ^ 

34,100 
137,983 
493,639 
112,740 

7,483 
5,195 
23,998 
27,995 

34,803 
34,809 
41,938 
324,178 

758 

3,320 

54,966 

2,303,105 

94,724 

30,854 

75,351 

317,641 

116,242 
140,941 
140,453 
155,983 

369,179 

660,953 

1,071,426 

3,681  715 

Cairo  and  Memphis  < 

Memphis  and  Vicksburg « 

Vicksburg  and  New  Orleans «... 

1  Includes  15,026  tons  coal,  3,568  tons  lumber,  866  tons  groceries,  450  tons  oil,  57,972  tons  stone  and  gravel, 
4,166  tons  miscellaneous  handled  by  Government  vessels. 

*  Includes  13  tons  grain  and  its  prodvpts,  13,598  tons  coal,  2  tons  lumber,  3  tons  iron,  91  tons  groceries, 
1,655  tons  oil,  18,542  tons  stone  and  grave}.  7  tons  miscellaneous  handled  by  Government  vessels. 

>  Includes  453  tons  grain  and  its  products,  106  tons  live  stock,  9,923  tons  coal  and  coke,  109  tons  lumber, 
534  tons  iron  and  steel,  451  tons  groceries  and  provisions,  152  tons  oil,  51,675  tons  stone  and  gravel,  and 
32,731  tons  miscellaneous  handled  by  Government  vessels. 

*  Includes  31  tons  live  stock,  22,933  tons  coal  and  coke,  7, 174  tons  lumber,  60  tons  groceries  and  provisions , 
75  tons  oil,  55,037  tons  stone,  gravel,  and  sand,  and  105,107  tons  miscellaneous  handled  by  Government 


Note.— Each  stretch  is  treated  as  a  separate  river,  and  tonnage  carried  between  ports  on  different 
stretches  will  appear  in  the  statistics  of  all  intervening  stretches;  consequently  the  sum  of  the  tonnage 
carried  in  the  four  stretches  does  not  represent  the  total  traffic  on  the  river  as  a  whole. 

Table  No.  2, — Receipts  and  shipments  at  principal  ports. 


Port. 


carried 
in  and 
out  of 
port. 


Receipts  and  shipments,  in  tons. 


Grain 
audits 
products. 


Cotton. 


Cotton 

seed 

audits 

products. 


Live 
stock. 


Coal  and 
coke. 


Lumber. 


St.  Igouis,  Mo.i... 
Memphis,  Tenn.*. 
Vicksburg,  Miss.*. . 
New  Orleans,  La.<. 


783,309 

158,308 

9,644 

50,037 


50,343 

8,078 

1,503 

1,011,198 


919 

19,717 

254 

428,756 


1,522 

10,252 

650 

107,079 


5,386 

2,947 

475 

3,775 


13,914 

91,593 

4,688 

210,425 


8,845 

4,241 

776,596 


Port. 


Receipts  and  shipments,  in  tons. 


Logs. 


Iron, 

steel, 

and 

metals. 


Groceries 
and  pro- 
visions. 


OU. 


Stone, 

gravel, 

and 

sand. 


Unclassi- 
fied and 
miscel- 
laneous. 


Total. 


St.  Louis,  Mo.i . . . 
Memphis,  Tenn.*. 
Vicksburg,  Miss.'. 
New  Orleans,  La.< 


17,875 
55,039 
19,694 
24,806 


7,959 

2,651 

3,340 

333,005 


34,228 

18,071 

10,179 

2,467,246 


293 
533 
332 
3,734,214 


553,511 
279,867 


54,838 


137,766 
13,985 
36,380 

951, 159 


824, 1&5 

611,678 

81,736 

10,103,097 


1  Includes  746,429  passengers  in  local  excursion  trafllc. 

<  Includes  65,969  passeuRers  in  local  excursion  traffic,  also  16  tons  grain  and  its  products,  3,363  tons  coal 
and  ooke,  194  tons  iron  and  steel,  245  tons  groceries  and  provisions,  17  tons  lumber,  16  tons  oil,  and  172  tons 
miscellaneous  handled  by  Government  vessels.  ' 

*  Includes  403  tons  gram  and  its  products,  75  tons  live  stock.  2,000  tons  coal  and  coke,  91  tons  lumber, 
340  tons  iron,  125  tons  groceries  and  provisions,  132  tons  oil,  and  2,631  tons  miscellaneous  handled  by  Gov- 
ernment vessels. 

<  Includes  exports,  imports  and  the  domestic  coastwise  traffic  as  far  as  reported,  18,632  passengers  in 
local  excursion  .traffic,  also  2,000  tons  coal  and  coke,  5,987  tons  lumber,  60  tons  groceries  and  provisions,  76 
tons  oil,  48,800  tons  stone,  gravel  and  sand,  and  67,487  tons  miscellaneous  handled  by  Government  vessels. 
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Table  No.  3. — Sea-going  traffic  at  New  Orleans,  La,,  calendar  year  1919, 


Arrivals  and  departures. 

Number. 

Tonnage. 

Passengen. 

Foreign-bound  vflBBols-T................ ..  ,.,  .......  .  .  ..^    ..  . 

022 

3,140,885 
1,803,122 

8,367 

foasti^ise  vesseto . . . . . . .      .  .  ^ »  ^ 

Total '. 

2,231 

4,503,607 

8,381 

Receipts  and  shipments  (originating  at  and  destined  to  the  port) : 

Grain  and  its  products 

Cotton 1 

Cotton  seed 

Live  stock 

Coal  and  coke 

Lumber 

Iron,  steel,  and  metals 

Groceries  and  provisions 2, 

Oils 3, 

Stone,  gravel,  and  sand - 

Miscellaneous  and  unclassified 


Tons. 
922.158 
381,081 
101.285 

2,19^ 
18,652 
734,677 
245,673 
168.987 
574,883 

5,538 
740,588 


Total 8,  805.  ( 


Passing  through  port  (including  that  remaining  on  vessels) : 

Grain  and  its  products 

CJotton 

Lumber , 

Iron,  steel,  and  metals. 


Groceries  and  provisions.- 
Oils  - 


Miscellaneous  and  unclassified — 


Total 


28,116 
37,810 
30.354 
53.890 
17,918 
36.114 
103.890 

807.092 


Grand  total : 9,202,773 
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Locfttlon  of  ferries  and  transfers. 


Number 

of 
passen- 


Grain 

and  Us 

products. 


Tonnage  of  freight  carried. 


Cotton. 


Cotton 
seed 

and  its 
products. 


Live 
stock. 


Coal 
and 
ooke. 


Lumber. 


At  St.  Louis.  Mo 

At  Little  lUxdc,  Mo.,  Com- 
merce, Mo.,  and  Cape  Girar- 
deau, Mo 

At  Cairo,  l\U  to  Birds  Point. 
Mo.,  and  WackUfle,  Ky.,  and 
Richardson,  Tenn 

At  Memphis,  Tenn.,  and  Presi- 
dents mand 

At  Helena.  Ark.,  to  Trotters 
Point,Miss 

At  Vlcksburg,  Miss.,  to  Delta 
Point,  La 

At  Natches,  Miss.,  Vldalla,  La., 
Baton  Rouge,  La.,  Bayou 
Sara,  La.,  Plaquemlne,  La., 

^     ■        e,LiL: 

leans.  La 


Anchorage,  La. 
AfNew  Onofl 


209,800 

60,499 

183,685 

23,038 

133,621 

244,301 


268,432 
6,606,912 


164,000 
1,131 
3,633 


240 


10,010 


10 


910 

676 

1,204 


1,574,383 

377,734 

6 


13,102 
6,647 

278,697 


160 

1,342 

977 


79,996 
80,941 


2,367 
1,466 


876 
19,224 


700 
1,928 


4,620 
14,161 


86,833 
47,906 


45,735 
160,126 


80,000 

648 

261 

14a 

6,644 

30,889 


249,084 
228,180 


Location  of  ferriesand  transfers. 


Tonnage  of  freigiht  canied. 


Logs. 


Iron, 

steel, 

and 

metals. 


Groce- 
ries and 
proTl- 
sions. 


Oil. 


Stone, 

gravel, 

and 

sand. 


Undassi- 
fledand 
miscel- 
laneous. 


Total 
tonnage. 


At  St.  Louis,  Mo 

At  Little  Rock,  Mo.,  Com- 
merce, Mo.,  and  Cape  Qlrar^ 
deau.  Mo 

At  Cairo,  IlL,  to  Birds  Point. 
Mo.,  and  Wickliffe,  Ky.,  and 
Riimardson/renn , 


At  Memphis,Tenn., and  Presi- 
dents Island 


5,680 

128 

2,000 


56,000 
41 
68 


At  Helena,  Ark.,  to  Trotters 
Point,  Mfas 

At  Vlcksburg,  Miss.,  to  Delta 
Point,  La.... 

At  N^itdiee,  Miss.,  Vldalla,  La., 
Baton  Rouge,  La..  Bayou 
Sara,  La.,  Plaquemlne,  La., 

AtNOTrSSeans,"  La! !!  i !!!!!!! ! 


428 


107 
78 


1,028 
92,504 


38,476 
180,544 


87,000 

30 

875 

2 

48,604 

6,087 


221,882 
31,630 


22,200 
20 


66,000 
11,722 


1,120 
1,671 


626,732 
96,607 


2,784 
1,783 


146,338 
83,167 


281,029 

858,864 

40,863 

6,072 

860 

606,065 


264,808 
2,448,606 


2,866,607 

760,794 

48,804 

6,874 

106»758 

796,743 


1,866,799 
8,751,783 


Transfer  of  empty  cars  not  included  in  tonnage  at  railroad  transfer  points. 

Owing  to  defidency  and  inaccessibility  of  the  records  of  some  transportation  companies,  condderable 
tonniure,  which  should  appear  under  dasslfled  heads  above,  had  to  be  induded  in  ''Undasslfled  and 
misceOaiieous." 
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Tabix  No.  rK—Comparatire  ntatcment  of  commercial  statittics. 


8t.  Louis,  ICo..  to  Cairo,  lU.  (191  mUcs).  ;  Cairo,  lU.,  to  MonphU,  l^an.  (227  mikt). 


Calendar  year. 


MiS?ss,).  •""■»""  •^'""•^ ,  («ta?a5.) 


1915 HW,232 

1W6 1,065,773 

1917 364.777 

191M 291, 9N3 

1919 309,179 


41,955,294  i 
59,  S24, 132  I 
51.314.431  i 
40,3ft5,6a3 
55, 108, 21 S  , 


05,  MO 
101.131 
A7,flM 
».a51  ! 
W,e99  i 


2,180,038 

1,205,047 

635,444 

634. 6H4 

660,963 


ToiHiiiles.      Passnism. 


37B.M«,aSl 

189,921,737 
129,340,45H 
121,638,548 
123,161,969 


53,17» 
166,886 
83,742 
48,3^7 
151,314 


I 


Memphis,    'Tpiui..    to    VicksbuiK,     Vicksburx,  Miss.,  to  New  Orleans,      Total  ton- 

II is.H.  (375  miles } .  La.  (374  miles). 


Calendar  year. 


I     FrelRht 
((short  tons). 


1915 2,19K,K14 

1916 '  1,W».977 

1917 1,493.540 

19IH H72.181 

1919 1  1,071,436 


Ton-mllcs.    Pa««iK^r..  (.S^^fi^,, 


473, 2H9, 67.5 
276,079.566 
2H4.A70.7BO 
162,75S.1S6 
198,8M5,139 


1W,45A 
15(),0Kri 
41,940 
54.KIH 
121,  H42 


2,712.022 
2,234,23K 
2.549,654 
2.M94.255 
3,681,715 


Ton-miles. 


St.  Louis, 
llo.-Netr 

Orleans.  La. 

(1.167  miles). 


Passen^ew.  Orleans,  La. 


630,971,517 
509,H06.3H7  . 
544.  M9, 940 
612. 675, 9M  ' 
624,904.633 


75,714 
8H,2H7 
18,096 
36.405 
54.006 


1,535,462,647 
1.036.7ZS.!Q2 
1,010,175.619 
937,438.381 
1,002,119,969 


Port  of  St.  Ix>uis. 


I*ort  of  Memphb. 
Tenn. 


Port  of  Vicksbunt. 
MLss. 


Port  of  New  Orleans, 


Calendar  year. 


Freight 
(short 
tons). 


191.5 !  769,126 

1916 1  K99,7« 

1917 975,12.'. 

191K -  725,907 

1919 1  H2I,IH5 


Passen- 
gers. 


Freight 
(short 
toa**). 


Pajwen- 

Kers. 


Freiifht 
(short 
tons). 


491,5«<s  1,174,046 

37.'»,H.17  67H,2.V> 

506, 7H2  57.'»,W2 

S.^V.^ll  777,610 

7K3,30tf  51 1, 57s 


1M6.493  ' 

127,637 
137,420  I 

i:>H,2os  I 


208,  KS7 
320, 122 
100,246 
1M,437 
HI,  730 


Passen- 
Kers. 


32,s66 
13,340 

la^ 

10,977 
9.644  ; 


Frelfht 

(short 
tons). 


7,S67,449 
S,0rCi,943 
K, 742. 303 
9,716,021 
10,103.097 


gers. 


67,026 
4K,38» 
34.22& 
96,337 
50.037 


Note.— Each  stretch  Is  treated  as  a  separate  river,  and  tonnage  carried  between  ports  on  different  stretche* 
will  appear  in  the  statist  ii»  of  ail  InierveninK  stretches:  consequently  the  siun  of  the  freight  tonnage  carried 
in  the  four  stretches  dors  not  represent  the  total  traffic  on  the  river  as  a  whole. 

Value  of  tonnaKC  Is  not  known. 

Ton-miles  are  liased  on  l)ost  available  information  furnished  by  operating  companies. 

titatement  of  mapa  and  vhartn  innucd  and  ttold  from  July  i,  1919,  to  June  30^ 
JiUOf  improving  MutniMftippi  Hiver^  MiHMijtnippi  Rirer  Commiimion,  f!rcrvtary*9 
office. 


Description. 


Free 

issue. 


Sold. 


Sheets,  Mississippi  River,  scale  1 :2<  1000 2,622 

Sheots,  Mississippi  Rivor,  st-ale  1:1(M)0(I 

Sheets,  lower  vfisslssippi  Riv^r,  scale  i  inch  - 1  mile ' 

Sheets,  upi>er  Mississippi  River,  scale  I  inch  —  1  mile 

Sets,  upper  alluvi'il  vallev  (4  sheets  e-ich) 

Sheets,  up|)er  alluvifil  valley 

Sets,  lower  nlliiviil  vallev  ("s  sheets  ench)  1913  e  Uti(m | 

Sheets,  lower  allu\  ial  valley,  1913  pdition ' 

Sets,  lower  alluvial  vallev  (S  sheets  e:u-h)  1S>«7  edition \ 

Sheets,  lower  alluvial  valley,  I^sT  e  lit  I'm 

Sets,  harbor  New  Orleans,  scale  1:1(H»)(>  (4  sheets  eirh) 

Sheets,  harbor  New  Orleans.scnlr  1: 1(KK«) 3 

Sheets,  district  map  of  lower  M ississippi  River <"» 

Sheets,  Lake  ItJksca  Hasiii |  7 

Sets,  St.  Francis  IJasin  (2  sheets  each) 

Sheets,  St.  Francis  Hasin 3 

Total ;    4,691 


622 

7^7  1 

4S6 

SI 

S99 

797 

614 

376 

10 

5 

7 

1 

6 

16 

14 

, 

9 

5| 

1 

4 

si 

Total. 


3,419 
,'»7 

i,fm 

9D0 
l.> 

s 
22 
14 
14 
1 
9 
3 
11 
16 
6 
3 


6,794 


Proceeds deposite<l  to  the  cro  lit  of  the  Trenurer  of  the  I'nite  1  Siite 
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Table  No.  2. — Highest  gage  readings,  Mississippi  Riter  and  tributaries,  in  1920 

to  June  SO, 


[See  Table  So.  1  for  previous  highest  known  readings.] 


River. 


Miastssippi.. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Arkansas.... 
Atehafalasra. 

Do...... 

Cumberland. 

Illinois 

Missouri 

Do 

Do 

Ohio 

Do 

Do 

Do 

Do 

Do 

Ouachita 

Do 

Red 

Do , 

Do 

8t.  Francis.., 


Tennessee. 

Do.... 

Do.... 
Wabash... 
White 

Do.... 
Vmoo 


Station. 


St.  Paul,  Minn... 

Rock  Island.  Ill 

Hannibal.  Mo 

Grafton,  111 

St.  Louis.  Mo 

Chester.  lU 

Grand  Tom  er,  111 

Cupe  Girardeau,  Mo 

Cairo,  111.  (Ohio  River).... 

Coluralms,  Ky 

Now  Mad  rid.  Mo 

Cottonwood  Point,  Mo.... 

Fulton,  Tenn , 

Memphis,  Tenn 

Mhoon  Landing,  Miss 

Helena.  Ark 

Simnower  Landing,  Miss.. 
Mouth  White  Ri%-er,  Ark.. 

Arkansas  Citv,  Ark 

Greenville.  Miss 

Lake  Providence,  La 

Vicksburg,  Miss 

St.  Joseph,  La 

Ratchez,  Mias 

Red  River  Landing.  La. . . 

Bayou  8ara,  La 

Baton  Rouge.  La 

Plaquemine,  La 

Donaldsonvillc,  La 

Collere  Point,  La 

CarroHton,  La 

Fort  Jackson,  La 

Little  Rock,  Ark 

Barbre  Landing,  La 

Mt'lville.La 

Nii^hville,  Tenn 

Peoria,  111 

Kansas  City,  Uo 

Hermann,  Mo 

St.  Charles,  Mo 

Pittsburgh,  Pa 

Chicinnati,  Ohio. 


Louisville,  Ky.  (upper). 
Louisville,  Ky.  (lovrer).. 


EvansvUle,Ind. 

Paducah,  Kv 

Camden,  Ark 

Monroe,  La 

Fulton,  Ark 

Shreveport,  La 

Alexandria,  La 

Bridge,  St.  Louis,  Iron  Mountabi 
Southern  Ry. 

Chattanooga,  Tenn 

Florence,  Ala 

Johnsonvllle,  Tenn 

Mount  Carmel.  Ill 

Jacksonport.  Ark 

Clarendon,  Ark 

Yaioo  City,  Miss 


Date,  1920. 


Mar.29 

Apr.9 

Apr.22 

Apr.24 

Apr.  24,  May  22.. 

May  2-23 

May22-2« 

Apr.  1 , 

Mwr.Zl 

Mar.  31-Apr.  1 . . . 

Apr.  I 

Apr.3-4 

Apr.5 

Apr.5 

Apr.  6-8 

Apr.  8-9 

Apr.  10 

Apr.  10-12 

Apr.  11-13 

Apr.  16 

Apr.  15-19 

Apr.  27 

Apr.27 

Apr.28 

May  20-25 

May  22-24 

May  22 

May  22 

May  18-19,  21-26.. 

May  18 

May  18 

May  18 

Mar.30 

May  22-28 

May  20-26 

Jan.  30 

Anr.  24-26 

May  21 

Mar.30 

Mar.30 

Mar.l4 

Mar.  22 

Mar.23 

Mar.23 

Mar.  24 

Mar.28 

May  20 

June5 

May  19 

May  26 

June  2 

Apr.  9-10 


Apr.5 

Apr.  10 

Apr.  14 

Apr.  28-29.. 

Mar.  29 

Apr.9 

May  8 


readings. 


Feet. 

13.6 
17.1 
19.5 
22.3 
28.0 
27.8 
29.1 
32.2 
6L4 
47.0 
40.2 
37.6 
87.2 
40.3 
42.9 
50.1 
48.2 
63.1 
64.0 
47.0 
45.5 
50.  {^ 
48.4 
5L4 
50.8 
44.7 
41.5 
37.1 
32.6 
28.0 
19.2 
8.5 
22.1 
49.9 
42.5 
44.1 
22.8 
22.6 
20.5 
26.4 
24.5 
54.6 
31.5 
57.1 
42.7 
45.3 
38.6 
41.0 
33.8 
26.2 
37.2 
24.6 

43.5 
23.5 
35.9 
23.6 
29.9 
29.6 
30.9 
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Table  No.  3. — Maximum  heights  ahovc  mean  Oulf  level  at  hiffh  water  and 
regular  gages  on  the  Mississippi  Hirer  from  Cairo  to  the  Passes  during  high 
icater  of  1920,  iciih  high  water  of  1916  for  cotnparison. 


Desi^atian  of  page. 


Cairo 

182 

181 

180 

179 

Columbus 

178 

177 

176 

175 

174 

173 

172 

171 

New  Mairid.. 

170 


U8 

1(7 

16(5 

1(5 

1(4 

163 

162 

161 , 

Cott^nwocd  Print., 
160 


159 

158 

157 

15() 

155 

15* 

153 

152 

151 

Fulkn 

150 

149 

148 

147 

146 

145 

144 

143 

142 

Mem"^his 

141 

140 

139 

138 

137 

136 

135 

134 

Mho"!!  landing. 

1.33 

13? 

131 

130 

129 

128 

Helena 

127 

l»i 

125 

124 

123 

122 

121 

120 


4.1 
7.4 
13.3  . 
16.9 
21.8 
27.5 
33.0 
38.4 
44.9 
60.4 
55.3 
60.0  ' 
C4.5  I 
71.0  I 
7<).0 
81.0 
85.2 
91.3 
9r.5  ; 
100.9 

105. 5 

110.4  ' 

115.6  I 
12^.4 
124.5 
129.3  ; 
132.9 
13f;.2  I 
141.8 
148.2 
1.^1.7 
158.2  . 
162.7 
H8.8  I 

172.7  ' 
175.4 
181.2  i 
184.6 
19^2 
197.fi  , 
204.2  ' 

2^9.0 : 

214.1 
218.7  I 
224.5 
227.0  ; 
232.0  I 
23<'.0  I 

238.7  ! 
2^7.4  1 
253.fi 
2.58.7  I 
2&1.0  , 
2(8.3 
273.2 
277.9 

281.5  ; 
2S8.1 
299.0  i 
297.5  I 
3'»1.0 
3'Y7.1 
314.0  I 
318.2 
3'>4.9  I 
3'^.3 

333.8  : 
3.3'^.  6  1 
3^3.1 
347.1 


Highest  water  of  1920. 

Hlvrhest 
watrr 
of  1916 

(le  alloc 

abo  c 

mean 

(JuJf 

level). 

Differ- 

Date. 

Ele%'atl3n 
abo  e 
mean 
Gulf 
level. 

Ft. 
321.8 

rnee 

between 

bi-ben 

of  1920 

and  191& 

'  Mar.30-31 

F'n. 
323.6 
322.1 
321.0 
319.0 

Ffft. 
-1.8 

Mar.30 

319.2 
317.1 
316.0 
313.5 
311.1 
3  9.0 
300.7 

—0.8 

,  Mar.  31 

—1  9 

do 

Mar.  31-AFr.  1 

315.0 
312.8 

-1.5 

do 

—1.7 

do 

' 

•••X* 

Apr.  1 

3^1.9 
301.2 
310.4 
299.1 
291.1 
292.3 

3  .2. 8 
312.2 
3J1.6 

—0.9 

—  1.0 

Arr.  1 

—  1  2 

...: ::::::::::;::::::: 

Apr.l 

297.8 
295.2 
293.7 
2S^.8 
28(5.1 
283.2 
281.0 

—  1  7 

do 

—2.9 

286.8 

—  3.0 



279.4 
27(.8 

*— i.6 

Arr.2 

27.5.0 
272.6 
269.9 
2(8.0 
2((^.0 
2(3.9 
2i3.5 

277.1 
274.6 
271.6 
270.0 
2(8.0 
2U^5 
2^.5.8 
2a  3.5 
2.0.0 
257.2 
25.5.3 
254.1 
252.4 

-2.1 

—2.0 

-1.7 

Arr.3-4 

—2  0 

Apr.  4 

—2.0 

do 

—2.6 

—2.3 

256.9 

—3.1 

A^r.4 

25i.4 
249.0 
248.5 

—2.7 

Arr.  4-5 

—3.4 

'  AT^r.  5... 

1  Apr.  4-5 

2U.0 
244.0 
2^1.3 
240. 1 
238.5 

248.9 
24(i.8 
244.0 

—2.9 

I  Apr.  5 

-2.8 

Apr.  4 

—2.7 

■  A»>r.4-6 

,  Apr.  4 

240.8 
237.9 
23,5.0 
232.7 
731.7 
2?8.8 
227.6 
224.7 
222.2 

—2.3 



232.9 

— 2.i 

1  AVr.4 

227.5 
225.4 
224.5 
222.4 

—4.2 

AT>r.5 

—3.4 

'  AT^r.  4-5 

1  Apr.6-0 

-3.1 
—2,3 

!  Ai^r.  6-6 

219.6 
21(3.5 

AT>r.  6 

219.0 
215.3 
212.4 
209.6 

—2.5 

A^r.5-7 

211.0 
2^7.5 
200.0 
2f^i.2 
202.9 
200.6 

—1.4 

Apr.  6 

—2.1 

Anr.0-7 

Arr.  (-8 

206.2 
204.8 
203.2 
201.3 
2^X1.9 
190.2 
1P7.2 
195.2 
192.9 
190.7 
188.6 
lSf.7 
181.6 
183.0 
181.6 
179.6 

—2.0 

Apr.  7 

—1.9 

—2.6 

1 * 

1 

197.9 
1P5.6 
1P3.9 
191.9 

—3.0 

1  Arr.  9-10 

—3.6 

—3.3 

1  Apr.  R-9 

—3  3 

Apr.  9 

187.3 

-e.4 

A'^r.9 

183.2 
181.5 
180.1 

-3.5 

J  Apr.  9-10 

—3.1 

-2.9 

.  Apr.9 

176.5 

-3.i 
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Tablk  No.  3. — Maximum  heights  above  mean  (Jitlf  level  at  high  water  and 
regular  gages  on  the  Mississipin  Hirer  front  Cairo  to  the  Passes  during  high 
icatcr  of  1920,  with  high  water  of  1916  for  comparison — Continued. 


Distance 
from 
Cairo. 

Highest  water  of  1920. 

Highest 

(fl916 
(ele  atii;n 
above 
mean 
culf 
level). 

Differ- 

Desi'^ntion  ofi^i^e. 

Date. 

Elc  ation 
abo.e 
mean 
Guif 
level. 

»nfo 

between 
hi7heFt 
ofl9':0 

and  1916. 

Sunflower  landine 

Afihft. 
353.7 
357.8 
302.8 
30U.5 
372.4 
375.  b 
3S).(. 
3S0.5 
3J1.7 
39b.  2 
399.2 
40.').  0 
408. 4 
413.9 

Apr.  9-10 

Fett. 
175.5 
173.8 

Fed. 
178.8 
177.3 

Feft. 
-3.3 

119 :.:::::::::::.:.:. 

Ai^r.  10 

-3.5 

118 

117 

Apr.  9-11 

'        170.5 
1        U8.3 
1        lt7.3 

! 

173.9 
171.9 
169.9 
lt9.0 
lt,(i.9 
lt5.1 
1(3.7 
102.9 
101.3 
lbO.8 
100.0 
157.6 
157.4 
154.8 
lf3.2 
150.7 

-3.4 

110 

-3.6 

115 

Apr.9-10 

-2.6 

114 

113 

Apr.  10 

;        H3.9 

102. 0 
U.U.  2 
159.0 
lo^.H 
157.7 

157. 1 
15().0 
154.9 
152.3 
15)..> 
148.  H 
140.7 

—3.0 

Mouth  c  f  While  River 

Apr.  10-12 

-3.4 

112 

Apr.  lS-14 

-3.6 

HI 

Apr.  10-14 

-3.3 

110 

-2.5 

109 

Apr.  11-14 

-3.1 

If8 

-2.9 

107 

418.7 
42-1.3 

-l.f) 

lOtJ 

Anr.  I'l-Va 

-2.5 

105 

43J.0  ,  Apr.  13 

43o.7  1  Apr.  11-13 

-2.5 

Arkansas  City 

-2.4 

104 

442.  H 
44.V7 
4&J.0 
4i>U.2 

-1.9 

103 

Apr.  12-13 

102     

101 



140.2 
14.'..  0 
144.7 

100 

404.1 
4t.7.5 
47b.  1 
4K0. 2 
4S4,2 
4S8.ti 

Apr.  13 

141.7 
141.0 
13S.  1 
135.5 
13J.9 
13:1.7 
133.3 

-3.9 

99 

do 

-3.7 

98 

Greenville . . , 

Apr.  10 

Apr.  12-15 

139.3 
138.2 
137.0 
13().2 
133.8 
l.>2.2 
i;i0.6 
li8.0 
120.8 
125.3 

-3.8 

97 

-3.3 

90 

-3.3 

95 

490.9 
497.0 
502. 6 
507.5 
512.1 

-2.9 

94 

03 

Apr.  14 

Apr.  16 

ims 

127.1 
124.6 
12i.  5 
121.6 
119.8 

-3.4 

92 

-3.5 

91 

Anr.  lA 

-3.4 

90 

516.9    ..." 

522.9     Apr.  16-17 

527.9    

-3.3 

89 

-3.7 

88 

87 

632.0 
5:i7. 7 
543.0 
546.0 
551. 3 
556.9 
56J.0 

121.4 
119.9 
lis.  6 
117.8 
116.3 
113.3 
111.9 
111.0 
107.7 
106.4 
105.0 
102.9 
102.0 
100.0 
98.7 
97.1 
95.5 
94.2 
93.1 

86...                          

116.4 
115.2 

-3.5 

Lake  Providence 



Apr.  15-19 

-3.4 

85.    .                               

84 

112.9 
110.8 

-3.4 

83 

-2.5 

82 

.............. 



81 

rm.  8 

674.9 
579.3 
585.1 
592.0 
596.0 
601.8 
606.3 
609.3 
616.5 
624.8 
631.2 
636.8 
646.0 
651.6 
656.5 
662.4 
670.1 
675.2 
678.7 
683.1 
687.8 
693.8 
699.0 

107.9 
104.9 
103.1 

-3.1 

80 

-2.8 

79 

Apr.  16 

-3.3 

78 

77 





99.4 
98.4 
97.0 
95.7 
94.1 
92.7 
90.8 
89.1 
87.8 
86.7 
83.8 
83.0 
81.5 
79.2 
77.3 
76.5 
75.0 
71.0 

-3.6 

76 

Apr.  16 

-3.6 

Vick.sburg 

Apr.27 

-3.0 

Apr.  18-22. 



-3.0 

74 

-3.0 

73...                          

-2.8 

72 

-3.4 

71 

-4.0 

70 

Apr.27 

89..        .                  

88.7 
87.3 
85.3 
84.0 
81.5 
79.6 
79.0 

-3.0 

68 

-3.5 

67.   .   .  .                   

Apr.  27 

-2.3 

St.  Joseph 

Apr.27 

-2.6 

Apr.  28 

-2.3 

65 

Apr.  27-28 

-2.3 

64 

-2.5 

63 

62 

76.5 
76.2 
73.6 

-2.5 

01 

60 

71.5 

-2.1 
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Table  No.  B,—M€uHmum  height9  above  mean  Oulf  level  at  high  water  and 
regular  gages  on  the  Mississippi  River  from  Cairo  to  tHe  Passes  during  high 
water  of  1920,  with  high  tcater  of  1916  for  comparison — Contiiiiied, 


Distance 
from 
Cairo. 

nii^est  water  Of  1030. 

Highest 
water 
of  me 
(etoration 
above 
mean 
Oulf 
level). 

Differ. 

Designation  of  gage. 

Date. 

Elevation 
above 
mean 
OuU 
level. 

between 

blghest 

OflVU 

and  1916. 

N  atcbec 

MOu. 
705.7 
710.4 
718.5 
720.9 
728.4 
732.2 
738.9 
744.5 
750.2 
754.5 
759.2 
783.1 
767.9 
772.8 
778.9 
780.1 
784.4 
792.2 
797.8 
802.1 
808.9 
811.2 
815.2 
819.9 
824.9 
829.8 
835.6 
841.0 
848.8 
851.5 
8.'>8.1 
861.0 
887.4 
872.0 
877.4 
881.7 
887.2 
802. 8 
897. 1 
902.7 
907.8 
911.3 
918.2 
922.7 
927.6 
933.7 
ft3S.l 

942. 4 
945.7 

951. 5 
9.58.2 
981.0 
984.5 
974.5 
976.6 
982.0 
987.9 
992.5 
997.1 

1,001.7 
1,007.7 
1,012.5 
1,017.0 
1,021.9 
1,027.5 
1,032.5 
1,037.0 
1,042.5 
1,016.8 
1,052.6 
l,a'>6.7 
1,063.2 

Apr.28 

Feti, 

68.4 
67.4 
68.0 

Fid, 

70.5 
00.2 
67.8 
67.5 
86.0 
64.6 
82.9 
61.9 
60.6 
59.3 
58.6 
67.0 

Fed. 
-2.1 

59 

— l.S 

58 

-LH 

57      .                

56 

88.7 
82.1 
60.9 
60.1 
59.2 
67.8 
57.0 
55.1 
54.7 
54.3 
53.6 
53.2 
52.1 
51.3 
50.2 
49.4 
48.8 
47.4 
48.9 
45.7 

— Z3 

55      ..          

—2:5 

54 

Apr.28^29 

-2.0 

53               .          

-1.8 

52 !....... 

—1.4 

51                   

—2.0 

50 

-1.5 

49                   

-1.9 

48 

Red  River  Landine 

May  20-25 

58.0 
65.3 
54.8 
53.4 
52.7 
51.8 
51.0 
49.9 

-L7 

47  

-L7 

40  ..          

—1.6 

45 

-1.3 

44 

—1.4 

43 

-1.4 

42 

—1.5 

Bayou  Sara 

May  22  24 

-1.3 

41  ..                     

40 

48.4 

48.9 
45.8 
44.9 
42.6 
42.2 

-1.5 

39 

-1.2 

38 

37 

43.7 
41.9 
41.1 
40.2 
39.1 
37.8 
37.4 
38.0 
35.1 
33.9 
33.6 
32.5 
31.3 
31.0 
30.0 
28,9 
28.3 
26.9 
28.3 
25.3 
23.8 
23.0 
22.7 
22.0 
21.0 
20.6 
19.5 
19.0 
18.8 

-1.2 

38 

-a? 

Baton  Rouee 

Mav22 

-l.l 

35 

34 

40.4 

-1.3 

33                                .  . 

Plaaiiemine 

May  22 

39.0 
37.8 
38.5 
36.4 
35.0 
.34.1 
33,0 
32.8 
31.4 
30.3 
29.7 
28.2 
27.7 
28.7 
25.2 
24.3 
24.0 
23.2 

—1.6 

32 

-1.8 

31 

-1.4 

30 

-1.5 

29  

-1.4 

28 

-1.6 

Dona  Ij  son  ville 

May  i7-28 

-1.7 

27 

-1.6 

28 

—1.4 

25 

—1.4 

CoUccp  Point 

May  18 

—1.4 

24 

—1.3 

23 

-1.4 

22 

—1.4 

21   

-L6 

20 

-1.3 

19 

-1.3 

18 

-1.2 

17     

Ifl 





15            

20.5 
19.9 
17.5 
18.8 
16.2 
15.7 
14.5 
13.3 
12.3 
11.7 

-1.0 

Carrollton 

Mivl8 

-0.0 

Algiers 

14 

May  17-18,  28 

-0.7 

13 

15.2 
14.8 
14.0 
12.9 
12.0 
11.4 

-1.0 

12 

-0.9 

11 

-0.5 

10 

-0.4 

9                       .... 

-0.3 

8 

-0.3 

7 

a 

10.3 

10.6 

-0.2 

5 

4 

9.1 
8.8 
8.2 
7.4 
6.8 
5.9 
5.5 
4.8 

9.2 
8.7 
8.1 
7.3 
7.1 
6.0 
6.6 
4.7 

-0.1 

3 

+0.1 

2 

+0.1 

I   

+0.1 

Fort  Jack.son 

May  is.. 

— a3 

A 

-ai 

B 

0.0 

C 

+ai 
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Table  No.  4. — Results  of  discharge  ohsertHitions,  Mississippi  River, 

COLUMBUS,  KY.  (21.8  MILES  BELOW  CAIRO). 


Gages. 

Cross  section  of  discharge. 

Date. 

Stand- 
ard 
ga«e. 

lA)eal. 

Change 
in  24 
hours. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 

Width. 

1920. 

Mar.28 

Mar.27 

Mar.  20,  a.  m.. 
Mar. 29.  p.m.. 

'Feet. 
45.15 
45.50 
46.40 

Feet. 
45.20 
45.60 
46.60 
46.60 
46.90 
47.00 
47.06 
47.06 
46.95 

Fed. 
+a40 
+  .35 
+  .60 

SquarefeH. 
170,423 
172,293 
174,375 
173,003 
175,668 

» 175,568 
173,510 
160,488 

>  160,488 

Squnrefeet. 
175,524 
176,066 
176,062 
174,171 
175;957 

Feet. 
65.7 
66.4 
67.2 
66.7 
67.7 

Feet. 
65.5 
67.8 
67.8 
67.1 
67.8 

Fed. 
9L0 
03.2 
9L6 
96.0 
04.0 

Fed. 
2,595 
2^596 
2^596 
2596 
2.596 

Mar.  30,  a.  m.. 
Mar. 30,  p.m.. 

46.90 

+  .50 

Mar.  31... 

Apr.  1,  a.  m... 
Apr.  l,p.  m... 

47.06 
47.06 

+  .15 
0 

173,510 
160,488 

66.9 
65.3 

66.9 
65.3 

91.0 

oao 

2,596 
2^506 

I  Interpolated. 


Date. 


1920. 

Mar.26 

Mar.27 

Mar.  29,  a.  m. 
Mar.  29,  p.m. 
Mar.  30,  a.  m. 
Mar.  30,  p.  m. 

Mar.31 

Apr.  1,  a.m.. 
Apr.  1,  p.m.. 


Scour  or 

mi. 


Sq.fed. 


+1,788 


-2,447 
-4,022 


Moan 

"^^  per  second 
ond. 


Fed. 
7.64 
7.50 
7.26 
7.44 
7.60 
8.22 
7.53 
7.33 
7.82 


CubK  ft'd. 
l,:^o:>,-72 
1..^':'.  ;64 
1,  87 

1,-726 
l.:^iM^94 

•l,:ior,,i54 
1,2-1 2,  S21 
l,32:>,483 


Dis- 
charge 

over 
bank  per 
second. 


Cu./ed. 
35,400 
48,760 
74,000 
74,000 
81,580 
84,100 
85,300 
85,300 
82,850 


Total  dis- 
charge of 
river  per 
second. 


Cubic  feet. 

1,337,672 
1,341,114 

I,3;j9.ufs7 
1,301,726 

1,300, S74 

l,r)2:,430 

l,3':i  1,454 
1,32S, 121 
1,408,333 


Meth- 
od. 


2M 
2M 
2M 
2M 
2M 
F 
2M 
2M 
2M 


Num- 
ber ve- 
locity 
sta- 
tions. 


Num- 
ber of 
sound- 
ings. 


Direction  and 
force  of  vrlnd. 


vn,  brisk. 
IV.  brisk. 
VI,  light. 

Do. 
IV,  brisk. 
VI,  very  light. 
IV,  light. 

Do. 
V,bnsk. 


Notes.— The  standard  gage  column  gives  the  8  a.m.  reading  on  tho  Mississippi  Blver  Commission  gagA 
at  Columbus.  Ky.  The  local  gage  column  gives  the  readings  on  the  same  ga^e  at  time  of  discharge  meas- 
urement.  Tne  elevation  of  the  gage  zero  is  266.46  feet  above  mean  Gulf  level. 

Datum  areas  are  computed  below  47.06  foet  on  this  gage. 

Overbank  discharges  deduced  from  measurement  oi  March  27. 

In  the  column  of  "Method"  2M  denotes  simultaneous  measurements  with  two  meters;  F  denotes 
double  floats. 

Meters  were  run  at  20'  depth  and  these  velocities  reduced  to  six-tenth  depth  velocities. 

The  discharge  section  is  the  same  as  used  in  pre-«  ious  years.  * 

Observations  made  under  direction  of  Maj.  Wildurr  Willing,  Corps  of  Engineers,  U.  S.  Army,  secretary 
MissL<<sippi  River  Commission. 

Reduction  madeunderdirectiom  of  Mi^.  Albert  K.B.  Lyman,  Corps  of  Engineers,  U.  S.  Army,  secretary 
Mississippi  River  Commission. 
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Table  No.  4. — Results  of  disrhnrffe  ohsen^ations,  Mississippi  River — Continued. 

FRIAR   POINT,  MISS.  (318.3  MILES  BELOW  CAIRO). 


Date. 


Oaees. 


Stind- 
ord 
gage. 


1920.  Fret. 

Apr.  2 47.40 

Do.... 

Apr..1 

Apr.  .5 

Apr.7 

Do.... 

Apr.  8 

Apr.9 

Apr.  10.... 


48.10 

49.4 

49.95 


SO.IO 
50.10 
50.00 


Cros.s  section  of  dischnrge. 


Chinee 

Local. 

in  24 

hoiirs. 

Ffft. 

Ffd. 

184.7 

+0.80 

184  81 

IVkS.-? 

+  .70 

1S6.  .^.'i 

+  .f.O 

1J*7.06 

+  .25 

1R7.03 

lS7.2.-> 

+  .15 

I'^-.ao 

.00 

187.27 

-  .10 

Area. 


Water. 


Brlow 
datum. 


Depth. 


^^^^'     datum,     mum. 


Squire  fert.  Square  feet.'     Feet.         Fert.     ^  Feet, 


239,248  ; 
231,248  ' 

2:^9,100 ; 

246,299 
246,800  I 
246.800  I 
2.".1,718  I 
25l,-2.i5  I 
253,245  i 


2,-jO,  142  j        57. 1 


69.7 


247,:^J4  [ 

24^442 

247,806 


67.1 
58.8 
68.9 


69.1 
59.5 
59.1 


87.6 


87 
89 


Width. 


Feet. 
4,19Q 


4,190 
4,190 
4,190 


251,927 
2.>l,255  j 
253,371 


60.0 
60.0 
60.6 


60.1 

91 

60.0 

89.4 

60.5 

91 

4,190 
4,190 
4,190 


Date. 


1920. 
Apr.  2 

Do.... 

Apr.3 

Apr.  5 

Apr.7 

Do.... 

Apr.  8 

Apr.9 

Apr.  10.... 


Scour  or 
nil. 


Sq.feet. 


-2,788 
+2,088 
-1,636 


+4,121 
-  672 
+2,116 


Me  in 
vel  ce- 
lt yp.T 
sec- 
ond. 


Dischorpc 
per  second. 


Feet. 
6.07 
6.04 
6.08 
6.23 
6.21 
6.48 
6.00 
6.07 
5.71 


Cubic  feet. 
1,4:)2,84S 
l,44l,4.-)6 
1,4.'»4,034 
1,53!,  6^7 
1,532,  .'69 
1,  .598,080 
1,511,110 
1,524,094 
1,445,807 


Dis- 
chr  r£^e 

over 
bnnk  per 
second. 


Cu.feet. 


Total  dis- 
chirtre  of 
rivf  r  per 
second. 


Cuhic/eet. 
1,4.V2,S48 
1,444.156 
1,454,0:^4 
1,.>^4.697 
l,5.32,i=.69 
1,59S,0S0 
1,511,110 
1,524,0^4 
l,44o,«07 


Meth- 

Num- 
ber ve- 
locity 
sta- 
tions. 

Num- 
ber of 

od. 

sound- 

iD'JS. 

2M 

10 

50 

F 

8 

2M 

11 

53 

2M 

11 

57 

2M 

12 

61 

F 

11    

2M 

12 

61 

2M 

12 

55 

2M 

11 

63 

Direction  and 
force  of  wind. 


Vn.  brisk. 

^^  light. 

ir,  light. 
Vfll,  brisk. 
Xlljigbt. 

Do. 
IV,  lipht. 
Xf,  light. 
XII,  Ught, 


Notes.— The  realinps  given  in  the  standard  gage  column  are  the  8  a.  m.  roailogs  of  the  Helena,  Ark., 
United  Stales  engineer  gage.    Zero  of  gage  is  141.81  feet  alo -e  mean  gulf  le^  el. 

The  rea  Jings  in  the  local  gage  column  wore  talvcn  on  a  gage  at  the  discharge  section  at  the  time  of  dis- 
cbarge observations. 

The  change  in  24  hours  is  taVen  from  the  standard  gage.  Datum  areas  were  computed  below  187.30  on 
the  lo3al  gage.  2M  denotes  the  mean  result  of  simult^neors  measurements  with  two  meters  run  at  0;10 
depths.    F  aenofes  double  floats,  tne  lower  one  run  at  mid-depth. 

The  meters  ased  were  Pri^o  34  and  309. 

The  discharge  section  was  located  at  Fr'ar  Point,  Mi.«ss. 

Observations  madeunier  direction  of  MaJ.  Wildurr  Willing,  Corps  of  Enginerrs,  U.  8.  Army,  secretary 
Mis^u^ippi  River  Commi.<tsJon. 

Reduction  under  direction  of  MaJ.  Albert  K.  B.  Lyman,  Corps  of  Engineers,  U.  8.  Army,  secretary 
Mississippi  River  Commission. 
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Tabu;  No.  4. — Results  of  discharge  observations^  Mississippi  River — CJontinued. 

CHICOT,  ARK.  (429. 8  MILES  BELOW  CAIRO). 


Dato. 


1920. 

Apr.8 

Apr.9. ....... 

Apr.  10 

Do 

Apr.  U 

Apr.  12,  a.  m. 
Apr.  12,  p.m.. 
Apr.  13 


Gages. 


Stand- 
ard 
gage. 


Feft. 
5.3.3 

63.9 


&4.0 


M.O 


Local. 


Fcft. 
1.51.52 
151.93 
152. 12 
152. 12 
152.22 
152.  25 
152. 25 
152. 27 


Change 
in  21 
hours. 


JVrf. 


+0.4 

+0.2 


+  .01 
0 


Cross  section  of  discharge. 


Area. 


Water. 


Below 
datum. 


I 
Sgunre  fed.  \Squ.ire  fed. 

'   222,8*6 

210,378 
221,211 


220,214 
229,255 
220.685 

i220,fiS5 
220, 110 
229,430 

I  229, -1.30 
218,465 


230,285 
229,500 


218,465 


Depth. 


Mean. 


Mean 
datum. 


Fed.    I  Fed. 

62.7  I  63.5 

65.3  [  6.5.6 

62.9  63.1 


62.7  I 
65.4 


62.8 
65.4 


Maxi- 
mum. 


Feet. 
75 
81 

78 


62.2 


80 


Width. 


Fed. 
3,. 510 
3,510 
3,. 510 


3,510 
3,510 


3,510 


Date. 


Scour or 

nu. 


Sq.  ffd. 


1920. 
Apr.8.... 

Apr.9 '+  7,532 

Apr.  10 1-  9,167 

Do ! 

Apr.  11 j-      9:Z6 

Apr.  12,a.ra...j+  9,215 

Apr.  12,  p.m...  I 

Apr.  13 |-ll,035 


Menn 
veloc- 
ity per 
sec- 
ond 


Fed. 
6.45 
6.34 
6.62 
6.62 
6. 55 
6.45 
6.:t9 
6.39 


Discharge 


Dis- 
charge 


pcrsccond.  i^.f^^l,, 
second. 


1,  'J! 

I,;  J 

*'■:';: 

1,    7 


Cv.fed. 
a:?,  000 
33.261 
33,. 530 
33.->30 
33,  SK) 
3 1,  OHO 
34,0.SO 
31,351 


Total  dis- 
charge of 
river  per 
second. 


Cubic  ffd. 

1.485.7.57 
1,493,5.\3 
l,49».J^'<i 

1, 47.5,077 
1,513,089 
1.5();»..JS5 
1,430,312  I 


Meth- 
od. 


2M 
2M 
2.V1 
F 

2M 
2.VI 
2M 
2M 


I 


Num 
ber  ve- 

locity 

tions. 


Num- 
l>erof 
sound- 
ings. 


43 


Direction  and 
force  ol  wind. 


V,  light. 
IT,  b  isk. 
l.liKht. 

VII,  br'i^k. 
X,  St 'org. 
X,bri  k. 
II,  light. 


»  A.  ra  soundings. 

NoTFs.— The  di'^r.ha^'ge  .'section  wa^  located  in  the  same  place  as  that  U5ed  In  1919. 

Readings  in  the  -standard  gage  cohinin  are  the  8  a.  m.  readings  on  the  Mississippi  River  Commisjlon 
gage  at  Arkansas  ( ity,  Ark..  7  miles  below  the  di-^charge .section.  I  le\  ation  of  zeio  of  gage  i?'  C6. 75  abo\ e 
mean  gulf  le^  el.  The  readings  in  the  local  gage  coiunin  were  taken  on  a  temporary  gage  at  the  discharge 
section  at  the  time  of  maUrg  the  discharge  nita.surements. 

Datum  arcii^  were  computed  below  1,52. 27  on  the  local  gage. 

Overbank  discharge  was  niea«:iired  on  right  ])ank  on  Apiil  8,  and  on  left  bank  on  April  9.  with  Price 
meters  322  and  321  rcspecti'  cly,  o^  er  bank  di"^charge  for  other  days  deri^  cd  from  this  mcoJ^urcmcnt. 

In  the  column  of  method  2M  denotes  mean  of  simultaneous  measurements  with  two  meters,  and  F  denotes 
double  float.s. 

Meters  were  run  at  various  depths,  and  have  been  reduced  to  the  ."^ixth-tenth  depth  velority. 

Observations  made  under  the  dirt»ction  of  Major  Wildurr  Wiiiirg,  Corps  of  Lngineers,  U.  S.  Army, 
secretary  Mi^sisjippi  Ri  er  Comn.isyion. 

Reduction  mmlc  under  the  direction  of  Maj.  Albert  K.  H.  Lyman,  Corps  of  Engineers,  U.  S.  Army, 
secretary  Mis.si.ssippl  River  Commission. 
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Table  No.  4. — Results  of  discharge  observatUmSt  Mississippi  River — Oontlnaed. 
VICK8BUR0,  MISS.  (601.8  MILES  BELOW  CAIRO). 


OagM. 

Cross  section  of  discharge. 

Dftte. 

Stand- 
ard 
gage. 

Local. 

hours. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1920. 

Apr.  13 

Apr.  14 

Apr.  15 

Apr.  16 

Apr.  17 

Apr.  18 

Apr.  19 

Apr.  20 

Apr.  21 

50.15 
50.30 
50.40 
50.55 
50.65 
50.75 
50.80 
50.80 
50.80 

Fed. 
5a  18 

5a  31 

5a  42 
5a  56 
5a  68 
5a  76 
50.80 
5a  80 
50.80 

FiH. 
+a25 
+  .15 
+  .10 
+  .15 
+  .10 
+  .10 
+  .06 

0 

0 

222,815 
223,705 
228,000 
228,605 
234,785 
237,150 
236,005 
231,395 
233,370 

Sqwtrefeet. 
234,923 
225,371 
220,292 

220,511 
235,193 
237,286 
236,005 
231,395 
233,370 

FM. 
65.5 
65.8 

67.1 
67.3 
60.1 
69.7 
69.4 
68.1 
68.6 

FeH. 
66.1 
66.3 
67.5 
67.5 
60.2 
69.8 
69.4 
68.1 
68.6 

FfH. 
1010 
104.0 
106.0 

loao 

97.0 
106.2 
103.3 
101.8 
109.9 

3,400 
S400 
3^400 
3^400 
3,400 

S400 
3,400 

Date. 

Scour or 

mi. 

Mean 
veloc- 
ity per 
sec- 
ond. 

EMschanw 
per  second. 

Dis-     i 
"^^  i  Total  dis- 

Canal). 

Meth- 
od. 

Num- 
ber ve- 
locity 
sta- 
tions. 

Num- 
ber of 
sound- 
ings. 

Direction  and 
force  of  wind. 

1920. 
Apr.  13 

Sq.feft. 

FfH. 
6.34 
6.35 
6.06 
5.90 
6.21 
5.92 
5.75 
5.88 
5.81 

Cu.Uh}  Cubic  feet. 
1  178,408     1,591,962 
178,408     1,599,170 
172,620     1,554,620 
184,097     1,534,194 
191,334     1,64S,798 
188,672     1,592,372 
191,109     1,548,571 
188,214     1,547,706 
184,446     1,539,572 

2M 

11 

54 

42 
35 
32 
30 
33 
33 
43 
45 

I.Ught. 

VII.  Ught 

VIII.  brisk. 

Vlfl.Udit, 
VII,  light. 
Calm, 
vn.  light. 
VI,  light. 

Apr.  14 

Apr.  15 

Apr.  16 

Apr.  17 

Apr.  18 

Apr.  19 

Apr.  20 

Apr.  21 

+    448 
+3,921 
+    219 
+5,682 
+2,093 
-1,281 
-4,610 
+1,975 

,'         62 

,;       00 

,J        97 

64 

,'        00 

,;       ,62 

,:>.-,  192 

,;?".,  126 

2M 

2M 
M 
2M 
2M 
2M 
2M 
2M 

10 
10 

1  Interpolated. 

NoTFa.— The  tabulated  gauge  readings  are  from  the  United  States  Engineers  gage  at  Vicksburg,  Mias« 
Elevation  of  gage  zero  46.16  feet  above  mean  Oulf  level. 

The  8  a.  m.  gage  readings  are  given  in  the  standard  gage  column.  The  local  gage  readings  were 
taken  at  the  time  of  diftoharge  measiu'ements. 

]>atum  areas  were  computed  below  50.80  feet  on  the  gage. 

In  the  column  of  "  Method '^  M  denotes  one  meter,  2M  mean  of  simultaneous  measurements  with  two 
meters. 

Meters  were  run  at  A  depth. 

The  discharge  through  the  Yazoo  Canal  is  tabulated  in  the  over-bank  oolunm.  No  over-bank  discharge 
on  mahi  river. 

Price  meters  34  and  309  were  used. 

The  discharge  section,  main  river,  was  located  about )  mile  below  the  section  used  in  1917  and  previous 
years. 

Observations  made  under  the  direction  of  MaJ.  Wildurr  Willing,  Corps  of  Engineers,  U.  S.  Army,  secre- 
tary Mississippi  River  Commission. 

Keduction  made  under  the  direction  of  Mi^.  Albert  E.  B.  Lyman,  Corps  of  Engineers,  U  S.  Army, 
secretary  Mississippi  River  Commission. 
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Table  No.  4. — Results  of  discharge  obserrations,  Mississippi  River — Continued. 

RED  RIVER  LANDING  (773.6  MILES  BELOW  CAIRO). 


Gages. 

Cross  section  of  discharge. 

Date. 

Stand- 
ard 
gage. 

Local. 

Change 
in  24 
hours. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Mazi- 
mum. 

Width. 

1919. 

Sept.  25 

Sept.  27 

Sept.  29 

Fea. 
5.30 
4.90 
4.85 
4.80 
5.15 
5.80 
6.35 
6.40 
7.00 
7.20 
7.50 
n.80 
15.10 

Fed. 
5.32 
4.85 
4.80 
4.78 
5.18 
5.82 
6.34 
6.40 
7.00 
7.27 
7.44 
1L79 
15.39 

Fed. 
-a  30 

-  .40 

-  .05 

-  .06 
+  .25 
+  .65 
+  .65 
+  .05 
+  .60 
+  .20 
+  .30 
+4.30 
+3.30 

56,805 

156,806 

56,345 

56,348 

59,131 

159,131 

61,368 

161,368 

165,836 

65,836 

87,180 

100,893 

Square  fed. 
06,646 
100,883 

Fed. 
13.2 

ia.7 

Fed. 
23.2 
24.2 

Fed. 
3L5 
37.5 

Fed. 
4,145 
4;i45 

Sept.  30 

Oct.  2 

i6d,7i6 
99,077 
99,248 

13.6 
13.6 
14.2 

24.2 
23.8 
23.8 

37.5 
36.5 
35.5 

4,145 
4  150 
4,165 

Oct.  4 

Oct.  6 

Oct.  7 

99,054 

14.7 

23.7 

35.5 

4,166 

Oct.  10 

Oct.  11 

Oct.  14 

Oct.  18 

Oct.  21 

99,162 
102,251 
100,893 

16.8 
20.9 

QSLQ 

23.8 
24.5 
23.9 

37.5 
40.0 
45.0 

4,165 
4  165 
4,220 

Date. 

Scour  or 

mi. 

Mean 
veloc- 
ity per 
sec- 
ond. 

Discharge 
per  second 

Dis- 
charge 

over 
banlc  per 
second. 

Total  dis- 
charge of 
river  per 
second. 

Meth- 
od. 

Num- 
l)er  ve- 
locity 
sta- 
tions. 

Num- 
ber of 
sound- 
ings. 

Direction  and 
force  of  wind. 

1919. 
Sept.  25 

Sg.fert. 

Fed. 
2.84 
2.77 
2.71 
2.80 
2.90 

2.97 
2.90 
3.00 

2.89 
2.90 
2.94 
3.32 
3.27 

Cuhiefed. 
154,720 
157,561 
153.829 
157,971 
163,345 

175,398 
171,316 
184,186 

177,063 
190,940 
193,432 
288,993 
329.919 

Cu.fed. 

Cubic  fed. 
154,720 
157,561 
153,829 
157^971 
163,345 

175,398 
171,316 
184,186 

177,063 
190,940 
193,432 
288,993 
329.919 

2M 
2M 
2M 
2M 
2M 

2M 
2M 
2M 

2M 
2M 
2M 
2M 
2M 

19 
19 
19 
19 
20 

21 
21 
21 

22 
21 
22 
21 
21 

61 
124 
124 
151 
196 

176 
176 
161 

161 
193 
191 
115 
155 

X.  light. 

Sept.  27 

Sept.  29 

+4,237 

Sept.  30 

Oct.  2 

-    i67 
-1,639 

+    171 

I,      llL-llt       to      III, 

Oct.  4 

Ill    l)risk- 

Oct.  6 

Calm 

Oct.  7 

-    194 

L    lieht    to   III. 

Oct.  10 

brisk. 
r\'.  strong, 
I\\  light. 
VT  brisk 

Oct.  11 

Oct.  14 

4-    108 
+3,089 
-1,358 

Oct.  18 

XII,  brisk. 

Oct.  21. 

VI,  light. 

'        1 

' 

1  Interpolated. 

Notes.— The  gage  readings  tabulated  are  from  the  United  States  Engineer  gage  at  Red  River  Landing. 
The  8  a.  m.  reaiings  are  gi/en  in  the  standard  gage  coliunn  and  the  readings  at  time  of  making  discharge 
measurements  are  given  in  the  local  gage  column.    Elevation  of  zero  Is  3.57  feet  above  mean  Gulf  level. 

The  discharge  section  was  the  same  as  that  used  in  1917  and  previous  years. 

Datum  areas  were  computed  below  15.39  feet  on  the  gage. 

In  the  column  of  "method"  2JiI  denotes  mean  of  simultaneous  measurements  with  2  meters.  Price 
meters  Nos.  243,  244, 323,  and  321  were  used,  being  run  at  ^  depth. 

Observations  made  under  direction  of  MaJ.  Wildurr  Willing,  Corps  of  Engineers,  U.  S.  Army,  secretary 
Mississippi  River  Commission. 

Reduction  made  under  direction  of  MaJ.  Albert  K.  B.  Lyman,  Corps  of  Engineers,  U.  S.  Army,  secre- 
tary Mississippi  River  Commission. 


Digitized  by  VjOOQIC 


3086        REPORT  OF   THE   CHIEF  OF  ENGINEERS,   U.   S.  -\RMY. 

Table  No.  4. — Results  of  discharge  observations,  Mississippi  River — Continued^ 
RED  RIVER  LANDING    (772,6  MILES  BELOW  CAIRO)— Continued. 


Date. 


1%0. 

Apr.  17 

Apr.  19 

Apr.  n 

Apr.2^ 

Apr.  23 

47.90 

48.  S-) 

49.  nr) 

Apr.  "5 

Apr.  ?7 

Apr.rs 

Apr.  r9 

Mqv  1 

49.10 
49. 40 
49. '.5 
49  a^i 
40  &^ 

Mav4 

49.  CO 

Oages. 


Stnnrl- 
nni 
Rape. 


Ix)cal. 


Frft. 
47.91 

45i.  V5 
4S.  70  i 
4S.S'J  I 
4S  9.^ 
49.0.1  I 
49  ^f,  I 
49.57  ; 
49.6:? 
49.0')  , 
49.00  1 


Fed. 
-fO.  15 
+  .^0 
.30 
.."0 

.10 
.30 
.15 
.10 
-  .Oo 
0 


+ 
+ 

+ 

+ 
+ 
+ 


Cross  section  of  discharge. 


Sqti^Tf  feft.  j  Squire  fee*. 
?«6,0  0         1^5.3,580 
237. 196  I 
24l,6!2  ' 


"11 


r44,&^l  ' 
r43.5'5  , 

r4i,r54  I 

2'4,J.'M  I 
7\(y  67.1  I 
r«7,SoP 
r50.lM5  , 
212.980 


r<3, 
r45. 

ns,  156 
246,695 
244,254 
245. 169 
246>^5 
r47,H56 
r5'i,3*^5 
243.070 


Depth. 


Mean. 

Mean 
dutiun. 

Fed. 

Ftet. 

54.7 

56.4 

52.8 

54.1 

53.7 

54.6 

54.3 

S.'i.l 

54.1 

64  8 

53.7 

54.3 

54.3 

54  6 

54.  S 

54.9 

M.l 

55.1 

55.6 

J5.6 

54.0 

51.0 

Maxi- 
mum. 

Width. 

Fed. 

Fee*. 

79.0 

4,500 

81.7 

4,f«> 

82.4 

4,500 

8:^.2 

4,5«I0 

77.3 

4.50O 

80.  S 

4,500 

77.3 

4,5^ 

76.8 

4.500 

79.0 

4,500 

81.5 

4,500 

81.9 

4,500 

Date. 


M^nn 

Scour  or '  :\'^]?5"   Dtschn  r- 
fill.      /V^P:'p.T..3cond 

ond. 


1Q20.  \Sq.feft. 

Apr.  17 1..   ..... 

Apr.  19 -10.3  9 

Apr.  21 1+    ^y.X 

Apr.  :^2 f  2,4~»l 

Apr.  23 1-  \/^,\ 

Apr.r5 i-  2,41 

Apr.r7 1+      915 

Apr.  28 -I-  1,720 

Apr.  :9 -I-      9<1 

Mavl 'f  2,479 

May4 1-  7,265 


DIs- 

charRo 

ovor 

l):ink  i)3r 

seroiul. 


Totnl  (lis- 
ohirq;cof 
river  p^^r 
second. 


On.  f'rt. 

8.0  0 
8, '80 
8,910 

9.1  TO 
P..*^97 
9,5.50 


Ciihic  fre*. 
1,071,1  6 
1,0  2.47S 

i.ors.ni.? 

1,0-9.010 
1,079, 7?{0 
.,  ...  ,  i,orn.i94 
9,69Jl  I  l,n«0;7l6 
9.7.-5  I  l,r'fi.89S 
9,8.X)  1,10.>,.'36 
10,02")  l,l')l,0i4 
10,2.:3     1,090,390 


h^'"°*-lNum- 
od.    y^^^}^  '?ound- 


2^f 
2M 
?M 

2.vr 

?M 
2M 
?M 
IM 
2M 
TM 
2M 


11 
12 
12 
11 
11 
12 
13 
13 
12 


I 


Direction  "nd 
force  of  nind. 


VI.  li?ht. 

Do. 
V,  liL'ht. 
XI.  rerv  U^Oit. 
I!l,l>ri^k. 
VT.  sir  nir. 
XJT.  brisk. 
Calm. 
V.  licht. 
Calm. 
XU,  light. 


NoTHs.  —The  di  c'larTc  sectin  "i^as  the  ^amc  a.s  that  used  in  1917  and  former  vears. 

Datum  a-cas  n-ere  c  'rap  ited  bel  y.v  I'^.O  '  foot  on  tlie  I  cal  ( a'  c. 

The  ira^e  reiclin  rs  la')  dated  a"c  fr^m  the  United  State,  Kngineer  page  at  Rod  River  Laiidinir.  The  8 
a.  m.  reaiin^.s  are  gion  in  the  standard  ga\;e  column  and  the  rcadin'^;  at  time  of  making  the  discharge 
measurements  are  gi  en  in  the  local  la  c  column. 

Zero  of  -a  :e  is  ;?..57  feet  above  m?an  Oiilf  level. 

In  the  column  of  method  M  deui.te.s  meter,  and  2M  the  mean  of  simultaneous  observations  with  two 
meters. 

On  Mar.  31  Price  meter  No.  244  was  run  at  six-tenths  depth.  From  Apr.  17  to  May  4  meters  were  run 
at  various  depths  and  oriented  to  si'C-tentha  depth  vel.cit.v.  Price  meters  Nos.  322,  323,  and  321  were 
used  on  Ust  nimed  dates. 

Obser.aU  )ns  were  m.ide  under  direction  of  MaJ.  Wildiur  Willing  and  Albert  K.  B.  Lyman,  Corps  of 
EnTineers,  U,  S.  Arm  -,  secretaries  Mississippi  Ri\cr  Commissi<^n. 

Reduc!:!  )n  made  under  the  dirccti- n  of  ^aj.  Lyman. 

Overbank  dLscbar^e  was  mea.sttred  on  Apr.  i3,  and  intcrpnlated  for  other  dates. 
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Tabix  No.  4. — Results  of  discharge  observations,  Mississippi  River — Continued. 

CARROLLTON,  LA.  (964.5  MILES  BELOW  CAIRO) 


Gages. 

Cros.s  section  of  discharge. 

Pate. 

Stand- 
ard 
gage. 

14.7 
15.0 
16.2 
16  4 
16.7 
16.9 
17.1 
17.3 
17.6 

Local. 

Change 
in  24 
hours. 

Area. 

Depth. 

Wa^er. 

Pelow 
datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Feet. 
110 

Wid^h. 

1920 
Apr.  9 

Feet. 
14.  SO 
15. 2S 

16.  ?0 
16. 51 
16.75 
16.1^) 
17.11 
17.33 
17. 6i) 

17.  63 
17.65 
17.76 
17. 75 
17.95 

Feet. 

+0.60 
+  .30 
+  .5S1 
+  .2J 
+  .30 
+  .3.1 
+  .21 
+  .1.) 
.00 

Sq.  fcfl. 

174,328 

» 175,398 

>  175,  222 
175,222 

»  175,319 
175,319 
!7'»,263 
174,278 

1174,J'47 

>  174,913 
175,449 

'  173.625 

173,635 

»  173,635 

5(7.  feet. 
W,9C6 

Feet. 

78.1 

Feet. 
81.1 

Feet, 
2,230 

Apr.  10 

Apr.  13 

Apr.  14 

Apr.  15 

Apr.  16 

Apr.  17 

Apr.  19 

Apr.  21, a.m... 
Apr.  21, p.m... 

; 

177,987 

78.6 

79.8 

l;;9 

2,230 

177,215 
174,6ftl 
175,215 

78.6 
77.7 
78.1 

79.5 
78  3 
78.5 

19 

110 

2,230 
2,230 
2,230 

I 

Apr.  22. 

Apr.23 

Apr.  24 

Apr.25 

17.6 
17.7 
17.  S 
17.9 

.Oi) 
+  .10 
+  .10 
+  .10 

175,672 

78.7 

78.8  1          iiu  j        2,230 

173,625 

77.9 

77.9  1          llU  1        2,230 

' 

Date. 


I 


-2,U19 


1920  Sq.  fret. 

Apr.  9. 
Apr.  10 
Apr.  13 
Apr.  14 
Apr.  15 

Apr.  16 !  +     772  \ 

Apr.  17 1  -2,.=^25  I 

Apr.  19 1  +    525  I 


^8 

(ft 


Feft. 
5.76 
5.1'3 
6.13 
5.64 
5. 8 ) 
5. 67 
5. 74 
6. 04 


u 


So.  |o^ 

.C  CTJ  CO 


Apr.  21, a.m...' 6.27 

Apr.  21, p.m..! 6.27 

Apr.22 +    457  I  6.()S  I  IJJ  f6,176 

Apr.23 ' 6.17     1,071, MO 


Cvhicfen.    Cu.feet 
1,0:4.1127 

i,«':i9.riK  , 

1,073.  ♦•C.6    

9S7;.''.ll  • 

1,(1G,W0  ' 

«)3,4o6    

993,H.<3    

1,052,766    


1,095,747  ' 
1,  (-97, 074 


Apr.  24 -2,037      6.2.5 

Apr.  25 ' I    6.25 


l,rS5,740 
1,0.^5,177 


1, 

1,095.747 
l.f^7,074 
1,066,176 
1,071,810 

1,085,740 
1,085,177 


h 

>. 

•o 

a^ 

o 
.a 

0-- 

e 

o 

S 

2; 

F 

8 

F 

11 

F 

15 

M 

11 

2M 

10 

M 

13 

2M 

11 

2M 

11 

F 

14 

F 

21 

2M 

11 

2M 

11 

2M 

11 

2M 

11 

ol 


Direction     and 
force  of  wind. 


to 


XII,  light. 
IX,  light. 
XI,  strong. 
Calm. 

V,  strong. 
IX,  light. 

VI,  light. 
VI,    fresh 

strong. 
Calm. 

V.  light. 
Vll  brisk. 

III.    brisk    to 

strong. 
Ill  tolV\  strong. 

VI,  brisk      to 
strong. 


1  Interpolated. 

NoTFs.— The  8  a.  m.  readings  on  the  United  States  Engineer  gage  at  Carrollton  are  tabulated  in  the 
standard  gige  cjlumn.  Tlie  rcidlngi  on  the  sirao  gi 'e  ai  iho  tiia^  jT  dU3  iir^e  m^imre  nents  are  given 
iji  I  he  local  page  column.    Ttic  eie\ation  of  the  zero  of  tlie  gage  is  0.13  feet  bcJow  moan  Gulf  ievel. 

Daiiim  aieas  v.eie  ccmruied  lelow  17.75  feet  on  the  gage. 
F  In  the  cjlumn  for  method,  M  denotes  one  meter;  2M  the  mean  of  observations  by  two  meters  not  run 
simultaneously,  but  at  a  short  iiiierv'ol  apart,  and  F  denaie.^  dJubJo  floats. 

Meiers  v.ciC  run  at  G.lOdenlh  where  possible,  but  in  deep  water  at  a  maximum  depth  of  50  feet. 

Lower  fljal  was  ruii  at  raid-depth.    Price  m^lors  21  and  43  were  u;ej. 

The  discharge  s^c^iijn  was  the  sirac  as  that  u^e.l  ia  1917  ani  nrovijii?  yeirs. 

Observaiijns  and  reduciun  raide  under  direction  of  MaJ.  K.  B.  Albert  Lyman,  Corps  of  Engmeers, 
U.  S.  Array,  secretary  Mississippi  River  CommiAsioiL 


Digitized  by  VjOOQIC 


3088        REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Table  No.  4. — ResuUs  of  discharge  ohservations,  TenneMee  Biver. 

RIVERTONp  ALA.  (225  MILES  FROIC  ICOUTH). 


Date. 


GacM. 


StazKl- 
ard 
sage- 


Local. 


Change 
in  24 
hours. 


Cross  section  of  discharge. 


Area. 


Water. 


Below 
datum. 


Depth. 


Mean. 


Mean 
datum. 


Maxi- 


Width. 


1920. 
Apr.  7,  a.m.. 
Apr.  7,  p.  m  . 
Apr.  8,  a.m.. 
Apr.  9,  a.m.. 
Apr.  9.  p.m.. 
Apr.  10,  a.  m. 
Apr.  10,  p.m. 


Fed. 
22.8 


23.0 
23.8 


23.5 


JTM. 
44.80 
44.80 
44.88 
44.96 
45.12 
45.89 
45.40 


Fed, 
+0.1 


+  .2 
+  .8 


+  .2 


aptarefed, 
62,074 
61,466 
61,387 
51,129 
61,875 
51,587 
61,587 


SfvMrefeH. 
53.382 
52,7(3 
62,590 
51,(i57 
62,199 
51,587 


Fed, 
43.4 
42.9 
42.8 
42.6 
48.2 
43.0 


Fed. 
44.5 
44.0 
43.8 
43.0 
48.6 
43.0 


Fed. 
60.6 
40.8 
49.7 
49.8 
49.0 
49.6 


Fett. 
1,908 

1,980 
i;90(» 
1,900 
1,900 


Date. 


1920. 
Apr.  7,  a.m.. 
Apr.  7,  p.  m . . 
Apr.  8,  a.m.. 
Apr.  9,  a.  m . . 
Apr.  9.  p.m.. 
Apr.  10,  a.m. 
Apr.  10,  p.m. 


Scour or 
flU. 


Sq.fed. 


-619 
-164 
-942 
4-542 
-612 


Mean 
veloc- 
ity per 
sec- 
ond. 


Fed, 
5.96 
6.16 
6.19 
6.38 
6.88 
6.31 
6.90 


Discharge 
per  second. 


CiMefed. 
310,285 
317,192 
818,282 
326,006 
328,427 
825,754 
804,259 


Dis- 


Total  dis- 


Cu.fed. 
11,000 
11,000 
13,902 
16,985 
16,986 
19,980 
19,980 


Cubicfed. 
821,285 
828,192 
832,244 
343,051 
345,412 
846,734 
324,239 


Meth- 
od. 


Num- 
ber ve- 
locity 
sta- 
tions. 


F 

10 

F 

10 

F 

13 

F 

12 

F 

14 

F 

14 

F 

13 

Num- 
ber of 
sound- 
ings. 


Direction  and 
force  of  wind. 


VI,  very  light. 
Do. 

X.ll^t. 
XI,  brisk. 
X,^  brisk. 
XI.  Yeryllglht. 

VII,  veryl^t. 


>  Interpolated. 

Note.— Thedischargesectionis22feetabove  end  of  platform  of  freight  depot  at  Riverton,  Ala. 

The  standard  gage  readings  are  the  8  a.  m.  readini^  on  the  United  States  Engineer  gage  at  Florenoe, 
Ala. ,  the  zero  of  which  is  400.85  feet  above  mean  Oulf  level .  The  local  gage  readings  were  taken  at  time  of 
velocity  observations  on  a  temporary  gage  near  the  discharge  section. 

The  change  in  24  hours  was  taken  from  the  standard  gage  column. 

Datum  areas  were  computed  below  45.39  on  the  local  gage. 

The  overbank  discharge  was  measured  on  Apr.  8  and  10,  and  computed  for  other  days. 

In  the  column  headed  "  Method"  F  indicates  double  floats,  lower  float  being  run  at  mid-depth. 

Observations  made  under  the  direction  of  MaJ.  Wildurr  Willing,  Ccrps  of  Engineers,  U.  S.  Army,  MQr»> 
tary  Mississippi  River  Commission. 

Reduction  made  under  the  direction  of  MaJ.  Albert  K.  B.  Lyman,  Corps  of  Engineers,  U.  8.  Amay,  sec- 
retary Mississippi  River  Commission. 
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Table  No.  4. — Results  of  discharge  observations,  Red  River. 

ALEXANDRIA,  LA.  (HI  MILES  ABOVE  MOUTH). 


Daw. 


Gages. 


S^nd- 
ard 
gage. 


Local 


Oiange 
hours. 


Cross  section  of  discharge. 


Area. 


Wa^r. 


Below 
da^um. 


Depth. 


Mean 
da^m. 


Maxi- 

mum. 


Wid^b. 


1919. 
NOT.2..., 
Nov.3.... 
Nov.4.... 
Nov.4.... 
Nov.6.... 
Nov.e.... 
Nov.e.... 
Nov.7.... 
Nov.7.... 
NOT.8.... 
Nov.9.... 
Nov.9.... 
Nov.  10... 
Nov.  11... 
Not.  11... 
Nov.  12... 


34.40 
34.70 
34.90 
34.90 
85.00 
35.20 
35.20 
35.30 
35.30 
35.40 
35.60 
35.60 
35.90 
36.04 
36.04 
36.04 


Feet, 
34.57 
34.90 
34.95 
35.05 
35.15 
35.30 
35.30 
35.38 
35.40 
35.47 
35.62 
35.63 
36.07 
36.08 
36.11 
36.03 


Feet. 
+0.30 
+  .30 
+  .20 


+ 
+ 

.10 
.20 

+ 

.10 

+ 
+ 

.10 
.20 

♦+ 

+ 

.30 
.14 

Sq./ea. 
24,157 
24,230 
24,696 

124,696 
24,416 
24,894 

124,894 
24,972 

124,972 
25,004 
25,423 

125,423 
25.969 
26.070 

126,070 
26,547 


aq.feet, 
25,302 
25,122 
25,540 


Feet. 
33.4 
33.4 
34.0 


Feet. 
34.9 
34.6 
35.1 


Feet. 
49.6 
49.6 
49.7 


Fta. 

724 
725. 
726^ 


25,152 
25,511 


30.9 
31.5 


31.8 
32.3 


49.7 
51.0 


790 
790^ 


25,528 


3L6 


32.3 


5L2 


790- 


25,487 
25,787 


31.7 
32.1 


32.3 
32.6 


49.9 
51.4 


790- 
792 


25,977 
26,070 


32.7 
32.9 


32.8 
32.9 


5L7 
52.0 


793 
793 


26,587 


33.5 


33.5 


58.7 


793 


Dafe. 


Scour  or 

nu. 


Mean 
velocity 

per 
second. 


Discharge 
per  second. 


Num- 
ber of 
velocity 
sta- 
tions. 


Num- 
ber of 
sound- 
ings. 


Direction  and  force- 
ofwlnd. 


1919. 
Nov.  a 

Sq.feet. 

Nov.  3 

-180 

Nov.  4 

+318 

Nov.  4 

Nov.  5 

-388 

Nov.  6 

+358 

Nov.  6 

Nov.  7 

+  15 

Nov.  7 

Nov.  8 

-  39 

Nov.9 

+300 

Nov.  9 

Nov.  10 

+  190 

Nov.  11 

+  93 

Nov.  11 

Nov.  12 

+517 

FeeL 

4.84 
4.78 
4.60 
4.43 
4.73 
4.47 
4.49 
4.61 
4.44 
4.51 
4.66 
4.48 
4.57 
4.47 
4.41 
4.28 


CvJbkfeet. 
116,968 
115,902 
113,482 
109,309 
115,402 
111,218 
111,851 
115,170 
110,789 
112,785 
118,447 
114,016 
118,687 
116,456 
114,997 
113,649 


2M 
2M 
2M 

F 

2M 
2M 

F 
2M 

F 
2M 
2M 

F 
2M 
2M 

F 
2M 


n,  very  light. 
IX,  brisk. 
Calm. 
Do. 

IV,  light. 

V,  very  light. 

Do. 
Cahn. 

Do. 
in,  brisk. 

VI,  brisk. 
Do. 

I-VII,  light. 
II,  brisk. 

Do. 
n,  light. 


1  Interpolated. 

Notes.— The  discharge  section  was  the  same  as  that  used  in  1908  and  previous  years,  about  260  meters 
below  the  highway  bridee  over  the  Red  River  at  Alexandria.  La. 

The  standard  cage  is  tne  United  States  Engineer  Gage  at  the  highway  bridge,  the  readings  tabulated  in 
the  local  gage  column  where  taken  on  the  standard  gage  at  the  time  of  the  discbarge  observatioBS. 

Datum  line  for  computing  datum  area)  wa^  taken  at  36.08  on  the  standard  gage. 

In  the  column  headed  "Method,"  2M  denotes  the  mean  of  simultaneous  measurements  by  2  meters 
nm  at  A  depth. 

F  denotes  double  floats.  lo<ver  float  being  run  at  mid-depth. 

Observations  made  under  the  direction  of  MaJ.  Wlldurr  Willing,  Corps  of  Engineers,  U.  8.  Army,  secre- 
retary  Mississippi  River  Commission. 

Reluction  made  under  the  direction  of  MaJ.  Albert  K.  B.  Lyman,  Corps  of  Engineers,  U.  8.  Army,. 
Becretary  Mississippi  River  Commission. 
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Tabijs  No.  4. — Results  of  discharge  observations.  Red  RirfT— 0>nt!nued. 

ALEXANDRIA,  LA.  (Ill  MILKS  ABOVE  MOUTH). 


Gages. 

Cross  section  of  dl.«;chargo. 

Pate. 

Stnnd- 
ard 

Rape. 

Chanec 
Local.        in  24 
hours. 

Area. 

Depth, 

Water.       .{^JjJ^ 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1920. 
Ma''2» 

Feet. 
34.00 

34  7  > 

35  20 
35  V) 
3^  O) 

3^2^ 

31  2) 
3)  tV^ 

3r>  M) , 

37.0.1 
37.05 
37. 1.) 
37.15  ' 

Fea,    1     Feet. 

1 
Squire  feet.  Squire  feet. 
27,043  ;        2^7«9 
27,244           29.3S0 

27, mn  i      2^,310 

2S2t5           2),  610 
2S212  1         2\214 

Feet. 
31.1 
31.3 

31  7 

32  5 
32  4 
32.8 

Feet. 

34  3 
.33.7 
33.7 
34.1 
33.6 
33.8 

Feel. 
36  3 
35.0 
3n  0 
36.3 
39  0 
39.0 

Fed, 
870 

Ma  -2.'! 

1       +0  70 

870 

Ma  -2^ 

1       4-   .50 

870 

Ma-27 

Ma-^-i 

-J-  .35 

1       -+-   .45 

870 
870 

Ma-21 

;     4-  .2t) 

2«<.51i) 

2.^,338 

870 

Do 

2S"ilO 
2l.r»l2 
20,414 

2S.«10 
2  >,  .ViO 
2>,015 
2),  251 

Mav:v) 

Ma '31 

+  .*o 

.    .    .     '       -♦-20 

2^.720 
2^741 

2>.nis 

2f^,050 
2).  253 

33.  S 
33.6 
:«  7 
33.7 
33  2 

31.4 
34.0 
32.9 
33  S 
33.2 
33.4 

41  0 

42  0 
41.6 
42.0 
40.6 
41.6 

875 
873 

Juno  l.a.  ra... 
Ju'i'  l.p.  ra... 
Ju'io2.a.  m... 
Ju-ie2,p.  m... 

;    -f  .2i) 

!!!!!!!!!  "+''16' 

875 
875 
875 
875 

Date. 


192a 

Sq.  feet. 

Mav  24 

Mav2o ^.. 

-4T9 

Ma/2«) 

-  70 

Mav27 

4  331 

Ma\-2S 

-420 

Mav23 

+  124 

Do 

Mav3) 

-^7:>o 

Mav31 

June  l.a.  ra.. 
Jiinol,  p.m.. 
Juno  2,  a.  m.. 
Juno  2,  p.  m.. 


i  Mean 
Scour  or  voKcitv 
f.ll.      i    rer 
isocrnJ. 


Ft. 
.5.<3 

4.84 
4.89 
5.(7 
5.22 
5. '3 
4.8.S 
5.(3 
5.00 
5  1') 
5.14 
4.99 
5.C3 


DIs- 
c^artje 

T  or 
second. 


i    Pis- 
!  charge 
I    o^  cr 
'  lank 
Tor 


sGccnd.  scc..nd.| 

I  I 


(lis-    I  I  ^^^-  I  Num. 

c^arre  vfathod.  vrlopitv  ^®'  0' 
ofri  or  Mothoa  \  clocity  ^r^^^rl^. 

^e"-     I  tions    ;   *"KS. 


-373 
-979 

+  S77 
-5.')9  ' 
+  194  I 


CvUcf't.  Cu.fe't.  Cu.feet. 
136, '30 113.,  3() 

13  ,7S2    1131, 7S2 

13'»,091    13.5, ')9l 

143,2  2    I'3.2(i2 

147,  35    147,  35  ' 

14  ,   44  : I4r.,'44  . 

13'>,1H4    1.3'MM  I 

IIS.KIO    14S,H10  I 

14K,77S  ' 14S,778  , 

11C,niS    14C.,ni8  I 

l.M,<.r5    151,9 '5  I 

144.7^1    144,791 

147,082    147,082 


2M 
2M 
2M 
2M 
2M 
2M 
F 

2M 
2M 
2M 
2M 
2M 
2M 


8 
8 
8 
8 

8  ' 

9 

8 

8 

8 

9 

9 

8 


Directi'^n  and 
force  of  wind. 


26  XII,  lleht. 
31     XI,  light. 
34     III,  light. 
37     Vl.light. 

27  !  XII,  very  light 

28  '  Calm. 
28  ,  Do. 
28  I  VI,  light. 
28  I      Do. 

20  i  Calm. 
23  I  XII,  light. 
22  I  VI,  light. 
22  I      Do. 


NoTK.s.— In  t'c  tan  'ard  -^a  -e  o..liimn  are  ta' ulatod  tic  8  a.  m.  roaiings  on  the  United  States  Eneinccr 
gaTo  al  Ale\aalria,  la.  Zero  of  ^'a ;e  is  41. IS  feet  aliove  mean  Guli  level.  No  local  gage  readings  were 
ma  'p. 

Datura  arras  were  rora'nitoi  1  clow  37.15  Vet  on  tl'c  I'a'e. 

In  t  e  poliirnn  i  ea  !ed  "method"  2.\I  lieuotes  the  mean  of  .--imultaneoa«5  measurements  by  two  meters 
run  at  six-ientli;^  ('c  lb. 

F  (ionole>  ilou'  le  float*--,  lo^er  float  >  cin-:  run  at  mlJ-depth. 

I'rif e  meters  .S'o  .  .32.',  32^1  an.l  321  'svrv  u  0  i. 

The  di  c»  ar<Te  e  tion  wa'  locate.l  :u  t  I  elow  the  L.  R.  <t  N.  Co.  R.  R.  bridiro  at  Alexandria,  La. 

Observations  anj  re  luclion  in  ler  the  11  ertion  of  Maj.  Albert  K.  B.  Lyman, Corp,s  of  Kn^jlnccrs,  U.  S. 
Army,  .secretary  Mississippi  Kiver  Commission. 
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Table  No.  4. — Results  of  discharge  ohserrations,  Red  River — Continued. 

AT  NAPLES,  LA.  (1  MILE  FROM  MOUTH). 


Date. 


Gages. 


Stand- 
ard 
gage. 


I 


1919. 
Pept.  26.. 
Sept.  29.. 
Oct.  1... 
Oct.  3... 
Oct.  6... 
Oct.  8... 
Oct.  n... 
Oct.  13... 
Oct.  15... 


I  Feet. 
4.40 
3.80 
4.20 
5.40 
6.00 
6.00 
6.70 
6.90 
7.90 


Local. 


I 


I 


Feet. 
4.72 
3.45 
4.12 
5.-.33 
6.05 
6.04 
6.52 
6.72 
7.95 


Change 
in  24 
hours. 


Cross  section  of  discharge. 


Area. 


Water. 


Below 
datum. 


Feet. 

Sq.feet. 

-0.30 

5,378  ' 

-  .10 

4,405 

+  .30 

4,826 

+  .80 

5,435 

0 

» 4.826 

a 

5,395 

+  .20 

5,883 

+  .10 

5,628 

+  .90 

6,747 

3q.  feet. 
7,405 
7,100 
7,143 
7,020 


6,576 
6.273 
6.394 
6,747 


Depth. 


Mean. 


Mean 
datum. 


Feet. 
8  6 
7.8 
8.3 
9.4 


Feet. 
11.8 
12.3 
12.1 
12.0 


8.9  I 
8.8 
9.2 
10.7 


10.8 
10.2 
10.4 
10.7 


Maxi- 
mum. 


Feet. 
21.0 
14.5 
13.5 
14.5 


15.5 
16.5 
17.5 
16.0 


Width. 


Feet. 


625 

568 


580 


607 
615 
615 
630 


Date. 


Sept.  26.. 
Sept.  29.. 
Oct.  1... 
Oct.  3... 
Oct.  6... 
Oct.  8... 
Oct.  11.. 
Oct.  13.. 
Oct.  15.. 


1919. 


Scour  or 
•  fill. 


Sq.feet. 


Mean 
velocity 

per 
second. 


-305 
+  43 
-123 


-444  I 
-303 
+  121  I 

+353 ; 


Feet. 
2.27 
1.65 

•  1.99 
3.40 
3.23 
2.94 
2.46 
2.47 
2.13 


I  Num- 
tions. 


Cubic  fert. 
12,188 
7,298 
9,605 
18,468 
15,569 
15,886 
13,264 
13,912 
14,348 


2M 
2M 
2M 
2M 
2M 
2M 
2M 
2M 
2M 


Num-  I 

berof  I  Direction  and  force 
sound-  of  wind, 

ings. 


XI.  light. 

XII,  Tight. 
XII,  very  light. 
Ill,  brisk. 
Calm. 

Do. 
Ill,  light. 
XII,  brisk. 
Ill,  light. 


1  Interpolated. 

Notes.— The  standard  gage  column  gives  the  8  a.  m.  readings  on  Mississippi  River  Commission  gage  at 
Barbre  I  anding,  1  a.  The  readings  in  the  local  gage  cohmm  are  on  temporary  gage  at  discharge  range.  The 
xero  of  each  of  the-^e  gages  is  3.88  feet  above  mean  Gulf  level. 

Datum  areas  are  computed  ^elow  7.95  feet  on- the  local  gage. 

In  the  column  of  "Method."  2M  denote>  the  mean  of  2  meters nm  simultaneously. 

The  discharge  sertion  v  as  located  near  railroad  incline  at  Naple^^,  la. 

Observations  made  under  direction  of  MaJ.  Wildurr  Willing,  Corps  of  Engineers,  U.  S.  Army,  secretary 
Mississippi  River  CommLssion. 

Reduction  made  under  direction  of  Maj.  Albert  K.  B.  Lyman,  Corps  of  Engineers,  U.  S.  Army,  secre- 
tary Missi^ippi  Rivor  Commission. 


9030— ENO  1920— PT  2- 


-64 
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Table  No.  4. — Results  of  discharge  observations,  Old  River. 

TEXAS  &  PACIFIC  R.  R.  BRIDGE  (2}  MILES  FROM  MOUTH). 


QWB. 

Date. 

stand- 
ard 

Local 

Change 
in  24 

hoUTfl. 

Area. 

Depth. 

Water. 

Pelow 
datum. 

Mean. 

Mean 
datum. 

Maxi- 

Width. 

«       1919. 

Sept.  23 

Sept.  25 

Sept.  26 

Sept.  30 

Oct.l 

Feet. 
6.00 
5.30 
5.15 
4.80 
4.90 
5.40 
6.  .30 
6..% 
7.00 
7.50 
7.50 
8.00 
10.40 
14.30 
15.90 
17.50 

Ftrt. 
4.00 
3.30 
2.99 
2.70 
3.03 
3.90 
4.75 
4.80 
5.25 
5.68 
5.68 
6.90 
9.47 
11.95 
13.50 
15.40 

FteL 

-  .40 

-  .30 

-  .15 

-  .05 
+  .10 
+  .30 
+  .30 
+  .10 
+  .30 
+  .10 

9,431 

9,438 

8,716 

9,099 

9,5^5 

19,670 

9,670 

10,163 

10,317 

i 10,317 

i  11,043 

12,946 

1.5. 192 

16,016 

117,238 

16,618 
16,810 
16,260 
16,407 
16,500 

Feet. 

1.5.7 
17.3 
17.3 
16.0 
16  6 
16.7 

27.1 
29.4 
29.7 
28.7 
29.0 
28.2 

Feet. 
24.5 
23.5 
24.0 
2X0 
23.5 
25.0 

645 

-      545 

545 

545 

Oct.3 

670 

Oct.  6... 

Oct.8 

16,046 
16,390 
16,334 

17.3 
17.4 
17.3 

27.9 
27.5 
27.0 

26.0 
2ft.O 
28.0 

669 

Oct.  10 

Oct.  13 

Oct.  13. 

584 

595 

Oct.  15 

+  .50 
+1.50 
+L00 
+    80 
+1.00 

Oct.  17 

Oct.  20 

Oct.  22 

Oct.  24 

16,706 
17,410 
17,238 

2a7 
23.6 
24^9 

26.6 
27.1 
26.8 

29.5 
33.5 
35.0 

625 
643 
643 

Date. 

Scoaror 
fill. 

Mean 
velocity 

per 
second. 

Discharge 
per  second. 

MeUiod. 

Num- 
her  of 
velocity 
sta- 
tions. 

Num- 
ber of 
sound- 
ings. 

Direction  and  tone 
of  wind. 

8.pt.2,...."!"-. 

/Sq.feet. 

Feet. 
1.59 
1.4.5 
1.56 
1.67 
1.48 
1.16 
1.11 
1.37 
1.57 
1.54 
1.54 
.51 
1.73 
1.67 
1.78 
2.2« 

Cubicfeet. 

14,678 

13,653 

14,746 

14,579 

13,368 

11,038 

10,701 

13,240 

15,911 

15,860 

15,907 

-  5,649 

-22,344 

-26.435 

-28.536 

-39,338 

2M 
2M 
2M 
2M 
2M 
2M 

M 

•2M 

2M 

2M 

F 
2M 
2M 
2M 
2M 

F 

34 
83 
43 
50 
40 
68 
47 
47 
57 
40 
40 
40 
52 
42 
39 
39 

Vn,  bri^k. 

Sept.  25 

+378 
-1-192 
-350 
+147 
+  93 

VLveryll-At. 

Sept.  26 

IX.  very  U^ht. 

Sept.  30 

vn,vervU'dit. 

Oct.l 

VI.  verv  Ught. 

Oct.3 

xn.  Ught. 

Oct.6 

Cahn. 

Oct.8 

-454 
+344 
-  56 

xn.  verv  Ught. 

Oct.  10 

XII,  b-l^k. 

Oct.  13 

XL^tht. 

Oct.  13 ::. 

Oct.  16 

Da 
VI,  very  light. 

Oct.  17 

+372 
-296 
-172 

I.b-iJk: 

Oct.20 

Catau. 

Oct.  22 

Do. 

Oct.  24 

VI,  li^t. 

1 

I  Interpolated. 

NOTK.— The  dl^hanse  section  was  at  the  T.  &  P.  R.  R.  b-iic:o  about  If  miles  from  the  Mississippi  River. 

A  minus  sim  inll^^tBS  current  (lowing  towards  the  Mi;<;i>^inui  River. 

Standard  Ka«?e  reading  are  the  8a.  m.  readings  on  the  R-^d  River  I  andin?  ga^, elevation  of  gagewjj 
beinq; 3.57  fset above  m MID  Qiilf  level.  The  ch«mw  in  24  hours  i>  tiken  from  the  standard  i^ge.  Tnj 
local  gage  reading  were  t'lkrn  at  time  of  velocity  ob^srvatlons  on  gage  at  T.  &  P.  R.  R.  bridge  over  Olo 
River.    Zero  of  local  gaee  is  0.95  f  3f  t  above  m?an  Gulf  level. 

Datimi  areas  were  computed  bolow  15.40  feet  on  the  local  tOkf^e. 

In  the  column  headed  "Method"  2M  denotes  the  mran  of  «imultaneou.s  observations  with  two  meters 
run  at  A  denth,  M  denotes  one  meter,  and  F  denotes  double  float*?,  lower  float  run  at  mid-depth. 

Observations  made  unierthe  direction  of  Maj.  Wildurr  Wililng,Carp8  of  Engineers,  U.  8.  Army,8ecr8ta2 
Missi%ipri  River  Comraiv^ion.  .  5 

Reduction  made  under  dl-ection  of  MaJ.  Albert  K.  B.  Lyman, Corps  of  Engineers,  U.  8.  Army,  saoretary 
Mississippi  Ri/er  Commissian. 
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Table  No.  4. — Results  of  discharge  observations,  Old  River — Continued. 

TEXAS  &  PACIFIC  R.  R.  BRIDGE  (2*  MILES  FROM  MOUTH). 


Gages. 

Cross  section  of  discharge. 

Date. 

Stand- 
ard 
gage. 

Local. 

Chan^ 
in  24 
hours. 

Area. 

Depth. 

Water. 

Below 
'  datum. 

Mean. 

Mean 
datum. 

Maxi- 
mum. 

Width. 

1920. 

Apr.  11 

Apr.  14 

Apr.  19 

Apr.  21 

Apr.  24 

Apr.  28 

Apr.  28 

May  1 

Fed. 
45.20 
46  90 

48  30 
48.60 
49.10 

49  20 
49.55 
49.00 

Ffd. 

47.18 

48  70 

50.10 

50.60 

51.00 

51.20 

51.70 

51.90 

Fed. 
+0.70 
+  .50 
+  .20 
+  .10 
+  .10 
+  .10 
+  .15 
-  .10 

Square  fed. 
140,097 
41,741 
42,481 
42,100 
43,137 
43,587 
43,899 
44,056 

Square  fed. 

Fed. 

Fed. 

Fed. 

Fed. 

45,520 
44,632 
43,666 
44,217 
44,427 
44,139 
44,056 

36.0 
35  7 
35.1 
35.9 
363 
36.6 
36.7 

39  2 
37.5 
364 
36.8 
37.0 
36.8 
36.7 

65.0 
74.1 
71.4 
74.8 
75.8 
76.0 
77.0 

1,160 
1,190 
1200 
1,200 
1200 
1  200 
1,200 

Date. 


1920. 
Apr.  11.... 
Apr.  14.... 
Apr.  19.... 
Apr.  21.... 
Apr.  24.... 
Apr.  26.... 
Apr.  28.... 
May  1 


Scour  or 

nu. 


Sq.fed. 


-966 
+551 
+210 
-288 


Mean 
veloc- 
ity per 
sec- 
ond. 


Fed. 
5.93 
4  84 
4.58 
4  35 
4.25 
3.95 
3.81 
3.40 


Disch.<irge 
per  second. 


Cuhic  fed. 

:       13 


Dis- 
charge 

over 
bank  per 
second. 


]H7,(i35 
]-t'»/j75 


Cu.fed. 
158,418 
169,528 
40  197,673 
*"  » 109.901 
» 131,766 
1135,838 
1150,081 
1152,113 


19 

,  !29 
128 


Total  dis- 
charge of 
river  per 
second. 


Cubic  fed. 
298,386 
271, f 41 
292,413 
292,910 
314,895 
307,966 
317,116 
302,088 


Meth- 
od. 


F 
2M 
M 
M 
M 
M 
M 
M 


Num- 
ber ve- 
locity 
sta- 
tions. 


Num- 
ber of 
sound- 
ings. 


Direction  and 
force  of  wind. 


Xn,  strong.-- 
IT,  brisk. 
Calm. 

Do. 

Do. 
n.llpht. 
Xh,  light. 
XII,  very  light. 


1  Interpolated. 

Notes.— The  discharge  section  is  at  the  Texas  &  Pacific  R.  R.  bridge,  atx>ut  1|  miles  from  the  Mississippi 
River. 

Discharge  through  the  trestle  between  the  bridge  and  Torres  was  measured  Apr.  1 1 .  19,  and  23.  Discharge 
through  Sugar  House  Chute  was  measured  Apr.  20.  Discharge  across  the  railroad  track  north  of  Sugar 
House  Chute  was  measured  Apr.  20.  All  of  the  discharge  excepting  that  measured  at  the  bridge  has  been 
combined  as  overbank.    All  discharges  were  toward  the  Atchafalaya  River.  ^ 

Standard  ga?e  readings  are  the  8  a.  m.  readings  on  the  Red  River  Landing  gage.  Local  gage  readings 
were  taken  at  time  of  velocity  observations  on  gage  at  T.  A  P.  R.  R.  bridge  over  Old  River.  Zero  of  local 
gage  is  0.95  foot  above  mean  Gulf  level. 

Datum  areas  were  computed  below  51.9  feet  on  the  local  gage. 

In  the  column  headed  "method"  2M  denotes  the  mean  of  simultaneous  observations  with  2  meters  run 
at  six-tenths  depth;  M  denotes  one  meter,  and  F  denotes  double  floats,  the  lower  float  being  run  at  mid- 
depth. 

observations  made  under  directions  of  Majs.  Wildiur  Willing  and  Albert  K,  B.  Lyman,  Corps  of 
Engineers,  V.  S.  Army,  secretaries  Mississippi  River  Commission. 

Reduction  made  under  direction  of  MaJ.  Albert  K.  B.  Lyman,  Corps  of  Engineers,  U.  S.  Army,  secretary 
Mississippi  River  Commission. 
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Tabtj:  No.  4. — Results  of  discharge  obscrraiionSy  Atchafalaya  River, 

SIMMESPORT,  LA.  (5.5  MILES  BELOW  HEAD). 


Crews  section  of  discharge. 


Area. 


WaUr. 


Apr.  9 38.50 

Apr.  12 

Apr.  15 1      41.35 

Apr.  18, 
Apr.  22. 

Apr.  24 

Apr.  27 

Mays 


Squ/ire  feet. 
02,449 
fi5, 121 
♦.5,  Iftfi 
65,999 
64,993 
05,856 
tj«i,  737 
07,092 


Relow 
'Intuin. 


Depth. 


Mean. 


SqwrefeH.\ 

Feet. 

70,352 

53.5 

71,197  t 

53.8 

69,799  ] 

53.2 

G9,236  1 

53.8 

07,109  1 

52.2 

67,412 

52.8 

07,733 

53.6 

07,092  ' 

53.9 

Mean 
flntum. 

Maxi- 
mum. 

Width. 

Feet. 

Feet.    1 

FeH. 

60.0 

81.0 

1,168 

58.8 

81.5 

1  210 

56.9 

84.4  1 

1,236 

56.4 

82.0  , 

1,228 

53.9 

83.2 

1.245 

.54.0 

82.4 

1,245 

54.4 

87.4 

1,215 

53.9 

8C.0 

1,245 

Pate. 


'Scourer  sVJT^r  Discharjre 
fill.       '^yi^Vrsccond. 


sec- 
ond. 


Dis- 
charge 

second.      '^"^ '-""«• 


Tofil  dl.s- 
rhnnje  of  i  Meth- 
od. 


Nimi- 


Num- 


I 


1920. 

Apr.  9 

Apr.  12.... 
Apr.  16.... 
Apr.  18.... 
Apr.  22.... 
Apr.  24.... 
Apr.  27.... 
Mays 


iSq./eet. 


+    815  ' 
-1,398  I 

-  5<3  I 
-2,127 
+    303  I 

+  321 ; 

-  641 


Feef.  ' 
4.44 
4.53  ! 
4.49  I 
4.19  I 
4.35 

4.49  ' 
4.41  I 

4.50  ! 


Cuhfcfert. '  Cu.feef.    Ctih-cfeet. 
277,248    1      277,248 


294,683 
292,788 
276,831 
282,677 
295,529 
29-1,387 
301,729 


385 
940  I 
1,490 
2,218 
2,590 
3, 125 
4,250  I 


295,0(8 

293, 7?8 

278,321 

281,895  , 

298,119 

297,512 

305,979 


Direction  and 
force  of  \kind. 


XII.  brisk. 
XT,  stroni;. 
VI,  strong. 
V,  brisk. 
Vrn,  light, 
m,  light. 
XI.  brisk. 
VIII,  light. 


Notes.— The  readings  tabulated  in  the  standard  f:agecolumn  are  the  7  a.  m.  readings  cf  the  U.  S.  Weathar 
Bureau  gage  at  Simmesrort,  I  a.,  elevalir  n  of  zero  rf  page  is  5.79  feet  above  mean  Gulf  level.  The  local  gage 
readings  are  from  a  gage  at  the  discharge  section  read  at  the  time  the  measurements  were  made. 

Datum  areas  were  computed  leiow  45.1  feet  en  the  local  gace. 

In  the  column  headed  "Method,''  2M  denotes  the  mean  cf  2  meters  run  at  six-tenth.s  depth,  F denotes 
double  fToat^s,  the  lower  float  run  at  mid-depth.    Trice  meters  Nos.  323,  324,  and  322  were  used. 

The  discharge  section  was  the  same  as  used  in  1913  and  previous  years,  about  one-half  mile  beloff 
Simmesport,  1  a.  ^    ,. 

From  Apr.  IStoMay  3  meters  were  run  at  three-tenths  denth,  and  velocities  reduced  to  six-tenths  deptn. 

The  over)  ank  discharge  was  measured  Apr.  12  and  22.    A 11  other  o\  erhank  was  interpolated.  . 

Observ  aliens  made  under  direction  of  Maj«.  Wildurr  Willing  and  Albert  K.  B.  Lyman,  Corps  of  Engi- 
neers, U.  S.  Armv,  secretaries  Mivsi<?^ippi  i^lvcr  Commis  ion. 

Reduction  made  underdirection  of  Maj.  All  ert  K.  B.  Lyman,  Corps  of  Engineers,  U.S.  Army,  secretary 
Mbssissippi  River  Commission. 
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GAPS  IN  CYPRESS  CREEK  LEVEE. 


Table  No.  4. — RcmuUs  of  diftclian/e  observations  throitfjh  railroad  trestles  back 
of  Arkansas  City,  Ark.  All  xoater  entering  through  the  two  gaps  in  levee 
at  Cypress  Creek  is  said  to  pass  dotcn  these  four  bayous. 


Date. 


1920. 
Apr.  13.... 


Date. 


1920. 
Apr.  13.... 


FULTON  BAYOU. 


Stand- 
ard 
gage. 


Fed. 
53.95 


GBges. 


Local. 


Fert. 


ChaoKe 
iu24 
hours. 


Fed. 


Cross  section  of  discharge. 


Area. 


Water. 


Sqiuirefeet. 
3,813 


Bdow 
datum. 


T>epth. 


Mean. 


Square  fed.  \    Fed. 
I         4.9 


Mean 
datum. 

Maxi- 
mum. 

Width. 

Fed. 

Fed. 
9.0 

Fed. 
7«0 

Scour or 
fill. 


q.fed. 


Mean 
veloc- 
ity per 
sec- 
ond. 


Fed. 
.63 


Discharge 
ix»r  second. 


Totnl  di.s- 

char^e  of 

bank  per  fiver  per 


Cuhicfed. 
2,392 


Dis- 
charge 
over 


second. 
Cu.fed. 


Cubicfeet. 


Meth- 
od. 


I L 

CIIICO  BAYOU. 


Num- 
ber ve- 
locity 
sta- 
tions. 


Num- 
ber of 
sound- 
ings. 


20 


Direction  and 
force  of  wind. 


Date 


1020. 
Apr.  13.... 


Date. 


Gapes. 


Stand- 
ard 
gage. 


Fed. 
53.95 


Local. 


Fed. 


11^20. 
Apr.  13.... 


Scour  or 

mi. 


Sg.  feet. 


Change 
in  24 
hours. 


.\reii. 


Cross  section  of  discharge. 
Depth. 


Water. 


Fed.     ^Square  fed. 
1         3,145 


Below 
datum. 


Squarefed. 


Mean. 


Fed. 
5.6 


Mcfin 
datum. 


Fed. 


Maxi- 
mum. 


Fed. 
12.0 


vis;?  I  '  .w:«     Total  di^- 

jfJ?^;  I>i3Charge    ^^arge     ^^^^^^, 

bank  per 


*^3yP«^)erseoond. 
ond, 


Fed. 
L58 


Cubic  fed. 
4,971 


second. 


Cu.fed. 


nver  per 
second. 


Cubic  fed. 


Meth- 
od. 


Num- 
ber vo- 
locity 
sta- 
tions. 


Num- 
ber of 
soimd- 
inijs. 


16 


Width. 


Fed. 


560 


Direction  and 
force  of  wind. 
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Tablk  No.  4. — RcsuHn  of  discharge  observations  throuffh  railroad  trestles  hack 
of  Arkansas  dtp,  Ark.,  etc. — Continued. 

BOaaV  BAYOU. 


Gages. 

Cross  section  of  dlechnrge. 

Date. 

Stand- 
ard 
gagf. 

Local. 

Change 
in  24 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxi- 

Width. 

1920. 
Apr.  13 

53.95 

Fed. 

FeH. 

Square  feH. 
5,236 

Sftuarefeel. 

FeH. 
15.0 

FeH. 

FeH. 
27.5 

Fat. 
41S 

Date. 

Scour or 
fill. 

Mean 
veloc- 
ity per 
sec- 
ond. 

Discharge 
per  second. 

Dis- 
charge 

over 
bank  per 
second. 

Total  dis- 
charge of 
river  per 
second. 

Meth- 
od. 

Num- 
ber ve- 
locity 

Stsl- 

tions. 

Num- 
ber of 
sound- 
ings. 

Direction  and 
(oraeofwind. 

1920. 
Apr.  13 

Sg.fed. 

Feft. 
1.05 

Ii.l60 

CK./eef. 

Cubic  feet. 

¥ 

8 

11 

'       1 

DEADMAN  BAYOU. 


Gages. 

Cross  section  of  discharge. 

Date. 

Stand- 
ard 
gage. 

I^al. 

Change 
in  24 
hours. 

Area. 

Depth. 

Water. 

Below 
datum. 

Mean. 

Mean 
datum. 

Maxl- 

Width. 

Ifl20. 
Apr.  13 

F^d. 
53.05 

Fed. 

Fed. 

Situarefed. 
7,090 

8i/wireM. 

Fed 
5.6 

Fed. 

Feet. 
0.0 

FeH. 
1,271 

Date. 

Scourer 
fill. 

Mean 
veloc- 
ity per 
sec- 
ond. 

Diwharpe 
per  second. 

Dis- 

charro 

over 

bank  per 

second. 

Total  dis- 
chareo  of 
river  per 
second. 

Meth- 
od. 

Num- 
ber ve- 
locity 
st^»- 
tions. 

Num- 
ber ol 
sound- 
ings. 

Direction  and 
force  of  wind. 

1920. 
Apr  13    

Sq.feet. 

Fed. 
1.03 

Cubiefrd. 
7.2S0 

Cu.fed. 

Cubic  fed. 

M 

11 

27 

'       1 

_ 

Total  discharee,  28,812. 

Notes.— Under  "Method"  M  denotes  observations  with  one  meter. 

The  readings  In  the  stahdard  gage  column  are  on  Mississippi  River  Commission  gage  at  Arkanstf 

Asprvations  made  nnder  direction  of  Maj.  Wilder  Willing,  Corps  of  Engineers,  U.  S.  Army,  secretary 
Mi'^iHsipri  River  ComTnission.  ^    .  ^  _ 

Reduction  mado  under  direction  of  MaJ.  Albert  K.  B.  Lyman,  Corps  of  Engineers,  U.  S.  Army,  secretaiy 
Mississippi  River  Commission. 
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Gaire  Stifions 


mtAf  miu   kiMl 


0  =  766.46 

N<w  Madrid 


0  -  255.96 
Gotten  wood  Pt. 


0  =  230.50 
Fuitcn 


0  =  2m».74 
Memphis 


0  =  1 8^.21 
Mhoon  Ldp. 


0  =  161.35 


0  =  >4I,8) 
Sunftowcf  Lag. 


0  -12775 


Mo  White  River 


0  =  108.86 
Arkansas  City 


0  =  88.53 
Lake  Providenci 


Vtclisburg 


0  =46, 16 
St.  Joseph 


0  =  t  ?.09 

Red  River  Ldfl. 


0  =  3.83 
Baion  Rouge 


0  =  -  0.42 
Plaqoeminc 


0  =  0.28 
Oonatdsonviile 


0  =  -l.?5 
CoHf.cie  Point 


0  =  o.n 

Carrellten 


0  =  -0.13 

Fort  Jackson 


5 


m 


August 


;««ni*eb*i 


XaU.—  The  numerals  on  curves  aif 
jmucunum  and  minimum  /<%} 
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Tablb  No.  4,—Rc9u1U  of  dUrharffe  obtervaiion*  through  ruiiroad  tre$ile9  book 
of  Arkansas  City,  Ark^  e/c— ConUnueiL 

BOQOY  BAYOU. 


Dftta. 


1920. 
Apr.  U.... 


0aff9. 

1                          Cross  teeUon  of  dtadukmr. 

Date. 

Stnnd- 
ord 

Locfil. 

1 

1              Aj«a. 

DepUi. 

in24     .                   1                                  1 
hours.   ;    w.»i«.     '     Bdow       ^^_    ,    ir««n 

M«xl- 

WiddL 

1«0. 
Apr.  13 

53.95 

F^. 

/V<<.     .Sf  Haw  rM.  Sptan  fett. 

'■"^i 

14.0  1 

FeU. 
27.5 

41S 

Pi9- 


Mran  I  |     PIs- 

oud.  I  ^<H^on<l. 


5^.  fett.  I   Fert. 

i   i» 


12.100 


Cujed. 


Totj-l  dl». ' 
charcr  of  |  Weth- 
river  per      od. 
■ecoDd. 


CubkftfL 


Num- 
ber ve- 
locity 
*trt- 
tioos. 


Num- 
ber o( 
aoond' 


PInrtioorad 
iofwofvfal 


DEADMAN  BAYOU. 


Date. 


1«0. 
Apr.  13.... 


Qages. 


Stand- 
ard 


53.05 


Local. 


Frtt. 


Change 
in  24 
hours. 


Fett. 


Cronaactlon  ofdbcharina. 


Area. 


Water. 


Below 
datum. 


Square  fert.  Square  fed. 

7,aw| 


Depth. 


Utmn. 


Fret 
5.6 


Mean 
datum. 


FttL 


Kiuri- 


0.0 


Width. 


1,231 


Date. 


1020. 
Apr.  13..., 


Scour  or 

mi. 


Sq.  ffft. 


Mwn 
veloc- 
ity per 

end. 


I)i«ch.orpe , 


I 


Pi*- 

ch'irce 
over 


porsecond.'j,°X**f^^ 


Ffft.  \ 
1.03  I 


Cubtf  f'*t. 
7,2H» 


.  swond. 


Cu.feet. 


Total  dls- 
chiirifc  of 
riviT  ptfr 
sJ>cond. 


Cubic  fett. 


N"""  Norn. 

od.     /^^;y    nOUDd 


27 


DlTMrtion  and 
fofoeofvind. 


Total  discharee,  2ft,«12. 

Noxps.— rnd»T  •' Method"  M  dcnotrs  ohsrrvatlon^  with  one  meter. 

The  reudings  in  the  standard  gage  column  are  on  Mi<^i54i>pi  Rlrer  Commission  gaga  at  Aricaaai 

(^I'.s-  rvtitions  mnde  tender  direction  of  MaJ.  Wilder  Willing,  Corps  of  Engineers,  U.  S.  Army,  aenrtary 
Mi-^si-^-^ipt'i  Uivor  Comiiii-;-!  )n. 
Rf-diictioti  mud'^  i:iul'  r  dinvtion  of  MaJ.  AlVrl  K.  B.  Lyman,  Corps  of  Engineers,  U.  8.  Army,  secreCaiy 

Mi^siH.sip|ii  River  Cuiunii^siuu. 
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Appendix  1  A. 

lAWS  AFFECTING  THE  MISSISSIPPI  RIVER  COMMISSION  SINCE  JULY  1,  1010. 

[Public — ^No.  21— 66th  Congress.] 

[H.  R.  7343.] 

An  Act  Making  appropriations  for  tundry  civil  expenses  of  tbe  Goyemment  for  the  fiscal 
jear  ending  June  30, 1020,  and  for  other  purposes. 

Be  U  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  thje  following  sums  nre  appro- 
priated out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  for  the 
fiscal  year  ending  June  30,  1920,  namely : 

Flood  control :  For  prosecuting  work  of  flood  control  In  accordance  with  the 
provisions  of  the  flood-control  act  approv^ed  March  1,  1917,  as  follows : 
Mississippi  River,  $6,670,000. 

•  •  •  *  *  *  s 

Approved,  July  19,  1919. 


[Public — No.  246 — 66th  Congress.] 

[H.  R.  13870.] 

An  Act  Making  appropriations  for  sundry  civil  expenses  of  the  Government  for  the  fiscal 
year  ending  June  30,  1021,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  the  following  sums  nre  appro- 
priated, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  for  the 
fiscal  year  ending  June  30,  1921,  namely : 

•  ••«••• 
Flood  control:  For  prosecuting  work  of  flood  control  in  accordance  with  the 

provisions  of  the  flood-control  act  approved  March  1,  1917,  as  follows : 
Mississippi  River,  $6,670,000,  to  remain  available  until  expended. 

•  •  •  *  •  *  s 

Approved,  June  5,  1920. 


[Public — No.  263 — 66th  Congress.] 

[H.  R.  11892.] 

AN  ACT  Making  appropriations  for  the  construction,  repair,  and  preservation  of  certain 
public  works  on  rivers  and  harbors,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled,    •     ♦     • 

Sec.  5.  That  the  time  within  which  applications  for  relief  under  the  pro- 
visions of  section  10  of  the  Ulver  and  Harbor  Act  approved  IVIarch  2,  1919,  may 
be  filed  by  contractors  with  the  Secretary  of  War,  or  with  district  engineers, 
or  other  contracting  ofliclals  of  the  Engineer  Department,  is  hereby  limited  to 
six  months  after  the  date  of  the  approval  of  this  act. 

Sec  6.  That  the  laws  of  the  United  States  relating  to  the  improvement  of 
rivers  and  harbors,  passtHl  between  March  4,  1913,  until  and  including  the 
laws  of  the  third  session  of  the  Sixty-sixth  Congress,  shall  be  compiled  under 
the  direction  of  the  Secretary  of  War  and  printed  as  a  document,  and  that  six 
hundred  additional  copies  shall  be  printed  for  the  use  of  the  War  Department. 

Sec.  7.  That  appropriations  heretofore  or  herein  made  for  works  of  river 
and  harbor  improvements,  or  so  much  thereof  as  shall  be  necessary,  may,  In 
the  discretion  of  the  Secretary  of  War,  be  used  for  maintenance  and  for  the 
repair  and  restoration  of  said  works  whenever  from  any  cause  they  may  have 
become  seriously  impaired,  as  well  as  for  tlie  further  authorized  improvement 
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of  Bald  works:  Provided,  That  no  appropriation  sliall  be  diverted  from  one 
project  to  another. 

Sec.  8.  That  the  Secretary  ot  War  be,  and  he  is  hereby,  authorized  and  em- 
powered, in  liis  discretion,  to  transfer,  fret*  of  charge,  to  tlie  (^hief  of  Engineers, 
United  States  .\nny,  for  use  in  the  execution,  under  his  direction,  of  any  civil 
work  or  works  authorized  l>y  Congress,  such  ninterial,  supplies,  instruments, 
vehicles,  machinery,  or  other  eciulpment  perialnlnp  to  the  Military  Establish- 
ment as  are  or  may  hereafter  lie  found  to  be  surplus  and  no  longer  required 
for  military  puriwses. 

Sec.  9.  That  section  4  of  tlie  River  and  Harbor  Act,  approvinl  June  25,  1910. 
be,  and  the  same  is  hereby,  nmende<l  so  as  to  rejid  as  folU»ws: 

"  Sec.  4.  That  wlienever  any  vessel  belonging  to  or  employed  by  the  UultcKl 
States  engaged  upon  river  and  Imrbor  works  collides  with  and  damages  anotlier 
vessel,  pier,  or  otlier  legal  structure  l>elonging  to  any  person  or  corporation,  and 
whenever,  in  the  pro.stH?utIon  of  river  and  harbor  works,  an  accident  occurs 
damaging  or  destroying  property  l^elonging  to  any  pc^rson  or  corporation,  and 
whenever  personal  property  of  employees  of  the  Unite<l  States,  who  are  em- 
ployed on  or  In  connection  with  river  and  harbor  works,  is  damage<l  or 
destroyed  in  connection  with  the  loss,  threatened  loss,  or  damage  to  I^nite.1 
States  property,  or  through  efforts  to  save  life  or  to  preser\'e  United  States 
property,  the  Chief  of  EnuintMMs  shall  cjinse  an  innnediate  examination  to  be 
made,  and  if.  In  his  Judgment,  the  facts  and  circumstances  are  such  as  to 
make  the  whole  or  any  part  of  the  damages  or  destruction  a  proper  charge 
against  the  United  States,  the  ('hief  of  Engineers,  subject  to  the  approval  of 
the  Secretary  of  War,  shall  have  authority  to  adjust  and  settle  all  claims  for 
damages  or  destruction  caustnl  by  the  alH)ve  designated  collisions,  accidents, 
and  so  forth,  In  cases  where  tlio  damage  or  exp(»nse  does  not  exceed  $500,  and 
pay  the  same  from  the  appropriation  directly  involved,  and  to  report  such  a«5 
exceed  ^5(K)  to  Congress  for  its  consideration/* 

Approved,  June  5,  1920. 

Appendix  2. 

IMPROVING  MISSIBSIPPI  RI\'ER,  DREDGING  DISTRICT. 

This  district  extends  from  Cairo,  III,,  to  the  Ilejid  of  the  Passes,  about  1Z\ 
miles  from  the  Gulf  of  Mexico,  a  distanc«»  of  about  1,063  miles  by  river. 

District  hearquarters :  United  States  Dredge  Depot,  opposite  Memphis,  Tenn. 
(Lock  box  1017,  Memphis,  Tenn.) 

District  engineer:  Maj.  A.  E.  Waldnm,  Corps  of  Engineers,  Unlte<l  States 
Army,  to  March  15,  1920,  F.  H.  IllUiard,  assistant  engineer  in  charge,  from 
March  15,  1920. 

President  Mississippi  lUver  Conmiission  :  Col.  C.  McD.  Townsend,  Corps  of 
Engineers,  United  States  Army,  to  February  15,  1920.  Col.  Mason  M.  Patrick. 
Corps  of  Engineers,  United  States  Army,  acting  president  from  Februai'y  16, 
1920,  to  March  1,  1920.     Col.  Charles  L.  Potter  president  from  March  2,  1920. 

WORKS. 

(a)  Channel  dredging.  (b)   Memphis  harbor  dredging. 

(a)    ClIANXEI.  DRKDC.IXG. 

Location  and  description. — Dredging  performed  between  Morrisons,  70  miles 
below  Cairo,  and  I^ake  Providence,  542  miles  below  Cairo. 

Original  condition. — Depths  of  5  and  5 J  feet  prevailed  during  low  water  on 
crossings  In  the  upper  portion  of  this  district  before  operations  were  begun 
by  the  UnitHl  States.  Below  the  mouth  of  Red  Iliver  the  channel  depths  were 
ample  for  the  rtHiuirements  of  navigation  to  the  lower  limits  of  this  district. 

Pre r ions  projects. — There  ha<l  been  no  project  for  dredging  by  the  United 
States  in  this  district  previous  to  the  existing  project. 

TJu'istinp  project. — The  existing  project  was  defined  in  the  river  and  harbors 
act  of  June  3,  1W)0,  carrying  the  tirst  appropriation  for  this  work,  which  was 
to  be  (expended  iis  follows :  "  ♦     ♦     *     In  the  construction  of  suitable  dredge 
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boats  and  other  devices  and  appliances  and  in  tlie  maintenance  and  operation 
of  tlie  same,  witli  tlie  view  of  ultimately  ohtalninj?  and  maintaiuig  a  navigable 
channel  from  Cairo  down»  not  less  than  250  feet  in  width  and  9  feet  in  depth 
at  all  periods  of  Uie  year  except  when  navigation  Is  closed  by  ice.     •     ♦     ♦." 

OpcidtioHH  ami  reisnlts  durinu  fiscal  year. — During  the  low  water  season  of 
3910,  three  dri^lges,  tlie  hda,  Jftnry  Find,  »lnd  II,  M.  Hanod  were  operated 
at  nine  crossings,  from  Morrisons,  70  miles  below  Cairo,  to  Brandy  wine,  201» 
miles  below  Cairo. 

In  addition  to  tlie  above,  the  iiamma  dredge<l  at  I^ake  Providence  Harbor, 
542  miles  l)olow  Cairo,  to  give  access  to  the  lauding  from  the  Mississippi  River, 
and  sand  dijrger  No.  ISOl  dredged  at  the  dredge  dei)ot,  230  miles  below  Cairo, 
to  remove  an  accumulation  of  sand  on  tlie  marine  railway  side-haul  dry  dock. 
The  material  dredgvMl  at  the  latter  place  was  used  in  making  a  till  on  the  prop- 
erty of  the  United  States  to  raise  it  above  flood  stage. 

On  July  t)  the  Cairo  gage  registered  26.5  feet  witli  a  continued  fall  indicated. 
The  dredges  Henry  Flad  and  ii.  M,  Uarrod  were  prepared  for  service  and 
started  up  the  liver  on  July  14  and  18,  resi)eciively.  The  dredge  Iota  was  re- 
called from  service  in  Memphis  Harbor  on  August  7  and  started  up  the  river 
on  August  11.  The  dredge  Cam  ma  was  placed  in  commission  on  August  1. 
The  sand  digger  No.  1801  was  placed  in  commission  on  May  24,  1920. 

The  river  fell  raphlly  from  Julyr6  to  July  21,  when  the  gage  at  Cairo  regis- 
tered 17.2  feet.  On  July  21  a  rise  set  in  that  crested  at  25  feet  on  the  Cairo 
gage  on  July  27.  From  July  27  to  September  19  the  river  declined  gradually  to 
7  feet  on  the  Cairo  gage.  On  September  21  a  rise  set  in  that  crested  at  Cairo 
t)n  Noveiuber  10  at  39  feet.  From  November  10  to  November  26  the  river  fell 
rapidly  to  19  feel  on  the  Cairo  gage,  when  a  rapid  rise  from  the  upper  rivers 
set  in  that  indicated  that  a  stage  would  be  reached  that  would  render  further 
dredging  unnecessary  for  an  indefinite  period.  The  minimum  reading  for  the 
season  was  7  feet  at  Cairo  and  3.4  at  Memphis  on  September  19  and  21,  re- 
spectively. 

The  work  performed  by  each  dredge  and  place  at  which  dredging  was  done 
are  given  in  Table  No.  3  accompanying.  The  amount  of  material  moved  by  all 
the  dredges  during  the  season  was  833,926  cubic  yards. 

Twenty  insi)ection  trips  were  made  over  stretches  of  the  river  from  Hotch- 
kiss,  64  miles  below  Cairo,  to  Memi^his,  227  miles  below  Cairo. 

Forty  surveys  were  made  at  16  shoal  crossings  from  Hotchkiss,  64  miles 
l)elow  Cairo,  to  Kelloggs,  622  miles  below  Cairo.  In  addition  to  the  above  one 
survey  was  made  at  the  dredge  depot,  230  miles  below  Cairo,  three  surveys 
of  Lake  Providence  Harbor,  542  miles  below  Cairo,  and  one  survey  of  the  mouth 
of  Yazoo  Canal,  602  miles  below  (-airo.  The  dimensions  of  channels  as  deter- 
mined from  surveys  are  given  in  Table  No.  1,  accompanying. 

Drcdiimy  operationSy  dredge  **  Henry  Flad.'' — The  dredge  Henry  Flad  was 
placed  in  commission  and*  departed  from  the  dredge  depot,  230  miles  below 
Cairo  on  July  14,  for  Yankee  Bar  crossing,  171  miles  below  Cairo,  and  arrived 
there  on  July  16  at  5.10  p.  m.  The  steamer  t^prague  was  aground  at  tills 
crossing  with  a  tow  of  barges  and  was  released  by  the  dredge.  The  barges 
were  very  hard  aground  and  in  pulling  them  off,  the  gear  of  the  winding  engine 
of  the  Flad  was  broken.  After  releasing  the  ISpragtie  and  tow,  the  dredge  went 
to  the  bank  to  repair  the  winding  machinery  before  commencing  work  in  the 
crossing. 

The  repairs  were  completed  and  dredging  commenced  at  Yankee  Bar  crossing 
at  10.45  a.  m.  July  21,  Dredging  was  completed  in  the  upper  part  of  this  chan- 
nel at  12.25  p.  m.  July  24.  Great  ditliculty  was  experienced  in  pulling  the  piles 
as  the  water  was  too. deep  to  use  the  spud  and  the  current  was  very  swift.  The 
dredge  dropped  down  and  commenced  dredging  through  the  lower  reef  at  4.05 
p.  m.  on  the  same  date.  Dredging  was  suspended  from  1.40  a.  m.  to  8.15  a.  m. 
July  25  to  reset  pile  that  had  been  pulled  out.  Dredging  was  completed  at  11.05 
a.  m.  July  2(»  and  the  dn^lge  moved  to  the  bank  at  Osceola,  Ark. 

While  lying  at  bank  the  ponto«>ns  were  repaired,  sand  was  removed  from  the 
hold,  and  the  discharge  pipe  patched  and  the  winding  engine  was  repaired. 
,  The  dredge  left  the  bank  at  Osceola  at  1.10  p.  m.  August  4  to  release  the 
tow  of  the  steamer  Barrett,  which  had  grounded  at  Yankee  Bar  crossing.  One 
barge  was  pulled  off  that  afternoon  and  the  other  the  morning  of  August  5. 
After  n'leasing  the  Barrett's  tow,  the  Flad  pulled  a  snag  that  was  in  the  middle 
of  the  channel  at  Yanki^e  Bar.  This  work  was  completed  on  August  6  when 
tlie  dreflge  tied  up  at  the  bank  to  renew  a  br*»ken  radial  elbow  in  the*  suction 
pipe.     When  the  rej>airs  were  completed  on  August  8,  It  was  intended  to  dredge 
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at  Drivers,  but  the  entire  crew  of  laborers  refused  to  work  and  the  dredge  moved 
to  the  bank  at  Osceola,  Ark.,  where  it  remained  until  August  11.  On  this  date 
it  was  again  moved  into  position  in  Yankee  Bar  crossing  and  commenced  dredg'- 
ing  at  10.40  a.  m.  Dredging  was  discontinued  at  0  a.  m.  August  14  and  the 
dredge  tied  up  at  the  bank  at  Osceola  on  account  of  shortage  of  firemen. 

Word  was  received  at  12  noon  'August  15  that  dredge  Iota  was  aground  at 
Yankee  Bar  crossing,  and  the  Flad  immediately  left  Osceola  to  release  the  lotct^ 
The  Iota  was  pulled  off  ground  at  8.15  a.  m.  August  16  when  the  Flad  returned 
to  Osceola  to  secure  a  crew.  The  dredge  left  the  bank  at  Osceola  at  11.20  a.  m. 
August  18  and  dredging  in  upper  part  of  Yankee  Bar  crossing  was  commenced 
at  2.15  p.  m.  This  channel  was  completed  at  10  p.  m.  August  20,  and  at  6.15 
a«  m.  August  21  the  dredge  moved  into  position  on  lower  reef. 

In  dropping  back  to  commence  dredging  the  baffle  plate  was  broken  and  re- 
pairs ^ere  completed  at  11  a.  m.  Dredging  was  discontinued  at  8.30  a.  m. 
August  23,  and  the  dredge  moved  to  Osceola.  On  account  of  shortage  of  labor 
and  firemen  the  Flad  was  unable  to  dredge  more  than  12  hours  a  day,  and  on 
August  23  there  were  not  enough  firemen  to  operate  the  dredge. 

All  efforts  to  secure  a  crew  were  unsuccessful  and  the  dredge  remained  at 
the  bank  until  September  2,  when  it  left  for  Yankee  Bar  crossing  and  com- 
menced work  at  11  a.  m.  Dredging  was  completed  at  1.30  p.  m.  September  4 
and  the  Flad  moved  to  the  bank  at  Osceola  wliere  it  remained  until  September  11. 

On  September  10  the  Flad  was  ready  to  go  into  position  in  Last  Chance  cross- 
ing, but  the  crew  of  laborers  quit.  Another  crew  was  secured  and  the  dredge 
moved  Into  the  crossing  on  September  11  and  commenced  dredging  at  10.15  a,  m. 
Dredging  was  discontinued  at  10.30  a.  m.  September  13  for  holiday  and  resumed 
at  8.05  a.  m.  September  15.  The  dredge  was  unable  to  work  three  nights  white 
In  this  crossing  on  account  of  labor  shortage.  Dredging  in  this  channel  was 
completed  at  1.50  a.  m.  September  19.  .      _.     ^ 

At  8  a.  m.  September  19,  the  Flad  left  for  Brandywine  crossing  and  arrived 
there  at  6.20  p.  m.  It  remained  at  the  bank  making  minor  repairs  until  7  a,  m. 
September  22.  when  it  moved  into  position  in  the  crossing.  At  3  a.  m.  Septem- 
ber 27  the  discharge  of  the  jet  pump  broke  and  further  dredging  was  impossible 
until  repairs  were  made.  On  account  of  labor  shortage,  the  dredge  could  not  be 
operated  24  hours  per  day  while  on  this  crossing.  ^     ^      ^ 

The  dredge  left  Brandywine  at  3.20  p.  m.  September  27  for  the  dredge  depot 
to  have  repairs  made,  and  arrived  there  at  6.30  p.  m.  After  an  examination 
of  the  main  pump,  on  September  20,  it  was  found  to  be  bailly  worn,  due  to  the 
great  amount  of  gravel  encountered  at  Brandywine  crossing,  and  repairs  were 
n  ocessa  rv 

Repairs  were  completed  on  October  14,  and  the  dredge  remained  at  the  dredge 
depot  awaiting  a  lower  stage  until  November  30,  when  It  was  withdrawn  from 
commission,  as  indications  were  that  further  dredging  would  be  unnecessary 
during  the  present  season.  _       ^     ,       ,,    w    ft        ^ 

Dredging  operations,  dredge  *' B.  M.  Harrod:'— The  dreilge  B.  M,  Harrod  was 
Placed  in  commission  July  17;  and  left  the  dredge  depot  230  miles  below  Cairo 
at  8  20  a  m.  July  18  for  Caruthersville,  Mo.,  112  miles  below  Cairo,  to  take 
care' of  anv  shoals  that  might  develop  in  that  vicinity.  The  dreilge  arrived  at 
Caruthersville  at  6.35  p.  m.  July  20,  and  remained  at  the  bank  until  August  4. 

At  4  p  m.  on  this  date  dredging  was  commenced  in  Sandy  Hook  crossing, 
106  miles  below  Cairo.  This  channel  was  completed  on  August  7,  and  on  Au- 
gust 8  the  Hnrrod  was  moved  to  Caruthersville  to  obtain  a  barge  of  coal,  and 
await  a  lower  stage  of  the  river.  ,       ^ 

While  lying  at  the  bank  a  crack  In  one  of  the  boilers  was  discovered  and 
repaired,  '  Upon  completion  of  the  boiler  repairs.  August  18,  the  Harrod  de- 
parted for  Morrisons  crossing,  70  miles  below  Cairo,  arriving  there  August  19, 
and  Immediately  moved  into  position  In  this  crossing.  ,  .  ,     ,  «  . 

Droilglng  was  conimonced  at  2  a.  n..  August  20,  and  completed  at  8  p.  m.  Au- 
gust 22,  when  a  .^satisfactory  channel  was  obtained. 

The  Harrod  then  departed  for  Williams  Point,  whore  minor  repairs  were 
made  ard  moved  Into  position  In  Darnells  crossing,  85  miles  below  Cairo,  on 
August  26.  Dredging  at  this  crossing  was  completed  on  August  31,  when  the 
dredffe  moved  to  Carutliorsvllle  to  await  a  lower  stace. 

Tlie  dredge  remained  at  the  bank  unlil  September  18,  when  It  moved  Into 
Sandv  Hook  crossing.  Dredging  was  commenred  at  8  p.  m.  on  the  same  date, 
and  continued  until  September  21,  when  the  work  was  completed.  On  Sep- 
tember 22  the  Harrod  dei)artod  for  Morrisons  crossing,  where  dredguig  was 
started  at  3  p.  m.  September  24.     At  10  p.  m.  on  the  same  date  a  crack  was 
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discovered  In  one  of  the  boilers,  and  the  dredge  moved  to  Vofi  bank  for  repairs. 
Repairs  were  completed  and  dredging  was  resumed  at  7  p.  m.  September  30. 
Dredging  was  discontinued  at  4.45  p.  m.  October  1  on  account  of  another 
<iracked  boiler,  and  the  dredge  was  moved  to  the  bank  for  repairs.  The  boiler 
repairs  were  completed  October  8,  b\it  owing  to  a  rise  of  considerable  extent 
the  dredge  remained  nt  the  bank. 

On  October  16  the  Uarrod  was  moved  to  CaruthersvlUe,  where  It  remained 
-on  account  of  the  high  stage  until  November  29,  when  it  departed  for  the  dredge 
depot,  and  was  withdrawn  from  conmilssion  on  December  1. 

Dredging  opefations,  dredge  ** Iota" — ^The  dredge  Iota  was  withdrawn  from 
work  in  Memphis  Harbor  on  August  7,  as  it  was  nee<led  for  open-channel  dredg- 
ing. The  dredge  was  moved  to  the  dredge  depot,  where  preparations  were  made 
for  field  operations,  and  departed  for  the  vicinity  of  Barfteld  at  2.40  p.  m.  Au- 
gust 11.  At  9  a.  m.  August  15  the  Iota  grounded  at  Drivers  crossing,  and  was 
released  by  the  dredge  Hi^ry  Flad  at  8.30  a.  m.  the  next  day. 

The  Iota  tied  up  below  Hales  Point,  138  miles  below  Cairo,  on  August  19, 
where  it  remained  awaiting  a  lower  stage  until  5.40  a.  m.  August  26,  when  it 
moved  into  position  in  Haies  Point  crossing,  136  miles  below  Cairo. 

An  excellent  channel  was  completed  on  August  28,  and  the  dredge  moved  to 
Barfield,  Ark.,  144  miles  below  Cairo,  to  await  a  lower  stage. 

On  September  10  the  dredge  moved  into  Barfield  crossing,  143  miles  below 
Cairo,  where  dredging  was  commenced  at  1.30  p.  m.  Shortly  after  operations 
were  started,  dredging  was  suspended  for  eight  hours  to  repair  the  suction 
pil)e  where  a  leak  was  discovered.  At  4.30  p.  m.  September  13  the  dredge 
moved  to  the  bank  at  Barfield  thinking  a  satisfactory  channel  had  been  ob- 
tained. A  survey  of  this  crossing,  however,  showed  that  some  lumps  had  been 
left  and  the  Iota  left  the  bank  on  September  18  to  resume  dredging  there.  The 
dredge  failed  to  answer  to  her  rudders  and  grounded  on  the  lower  side  of  the 
channel.  It  was  released  on  the  23d  and  dredging  was  resumed  at  2.35  p.  m., 
September  24.  A  satisfactory  channel  was  obtained  and  the  dredge  returned 
to  the  bank  at  Barfield  on  September  26.  While  aground  on  Barfield  crossing, 
the  port  rudder  was  broken  off  close  to  the  hull.  The  rudder  blade  and  stock 
were  sent  to  the  dredge  depot  to  be  repaired. 

The  Iota  remained  at  the  bank  at  Barfield  until  October  1,  when  it  moved  into 
position  in  Wrights  Point  crossing,  135  miles  below  Cairo.  Operations  in  this 
crossing  were  completed  at  9  p.  m.  October  3  and  the  dredge  moved  to  the 
bank  at  Barfield  on  the  4th.  The  Iota  remained  at  the  bank  awaiting  a  lower 
stage  until  December  1,  when  she  was  moved  to  the  dredge  depot  and  laid  up 
for  the  season. 

Dredging  operations,  dredge  "  Oamma" — The  dredge  Oamma  was  put  into 
<iomralssion  and  left  the  dredge  depot,  230  miles  below  Cairo,  at  2.30  p.  m., 
August  1,  and  arrived  at  Star  landing,  255  miles  below  Cairo,  at  5.30  p.  m.  on 
the  same  date.  The  dredge  left  the  dreilge  depot  with  the  Intention  of  dredg- 
ing at  Cat  Island  crossing,  253  miles  below  Cairo.  This  work  was  not  under- 
taken, however,  as  a  survey  showed  a  channel  14  feet  deep  and  over  the 
project  width. 

The  Gamma  remained  at  the  bank  until  5.30  a.  m.,  August  11,  when  she  de- 
parted for  Lake  Providence  Harbor,  542  miles  below  Carlo,  arriving  there  at 
12.50  p.  m.,  August  15.  The  dredge  stopped  at  Islnnd  63  to  pull  the  Corona  off 
ground,  at  5  p.  jn.  August  11  and  this  was  accomplished  at  7.45  p.  m.  August  12. 

The  dredge  started  to  move  into  position  in  Lake  Providence  Harbor  on 
August  17  but  the  deck  crew  quit  and  the  dredge  remained  at  the  bank  until 
6.50  a.  m.  August  18.  In  dropping  back  to  start  dredging,  the  baffle  plate  broke 
allowing  the  pipe  line  to  go  aground  and  break  one  section  of  pipe.  Repairs 
to  pipe  line  were  completed  and  dredging  commenced  nt  7.10  a.  m.  August  19. 
Dredgirg  was  suspended  at  4.45  p.  m.  August  22  to  repair  jet  pipe,  which  was 
leaking  badly.  Repairs  to  jet  pipe  were  completed  and  dredging  was  resumed 
at  6  a.  m.  August  20.  Dreflglng  was  discontinued  at  8.15  a.  m.  August  29  on 
account  of  a  loose  crank  pin  on  main  engines.  Di'edging  was  resumed  on 
Sopteniber  3.  However,  after  working  a  short  time  it  was  found  necessary  to 
stop  work  to  make  additional  repairs  to  the  main  engines.  Dredging  was 
r(»sumed  on  SeptenibcT  8  and  continued  until  the  13th  when  the  work  projected 
was  completed.  Considerable  trouble  was  experiencetl  during  this  time  with 
the  ws\ix\  engines  and  the  Gamma  moved  to  the  bank  at  Lake  Providence  to 
undergo  repairs. 
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An  liivc^stipfttUm  of  coiMlItloiis  In  the  river  below  Memphis  at  this  time  in- 
dicated that  dredging  would  he  reciuired  above  Greenville,  480  miles  below 
Cairo,  before  shoals  would  develop  in  the  lower  river.  Tlie  Gamma  departed 
from  Lake  Providence  on  September  21  and  arrived  at  Greenville  on  the  23d. 
A  survey  of  Moss  Lake  crossing,  458  miles  below  Cairo,  showed  a  11-foot  channel 
of  over  project  width  and  the  Gamma  remained  at  Greenville  to  complete  re- 
pairs to  the  main  pumping  engines. 

The  dredge  ivmalned  at  Greenville  awaiting  a  lower  stage  until  November  14 
when,  since  indications  were  that  no  further  drcnlging  would  be  required  In 
the  lower  river  during  the  i)resent  season,  it  was  ordered  to  the  dredge  depot, 
230  miles  below  Cairo,  arriving  tliere  on  Ntiveniber  24  and  it  was  laid  up  for  the 
season  on  the  20th. 

Drcdping  operations,  sand  (Uugcr  **  No.  IHOI." — Sand  digger  No.  1801  was 
borrowed  fnmi  the  first  and  second  districts,  ^lississippi  River  Commission,  on 
May  11  and  prepared  for  s<»rvice.  L)re<lgiug  for  the  purpose  of  removing  an 
accumulation  of  sand  on  the  marine  railway  side  haul  dry  dock  was  commenced 
on  May  24  and  oi>erations  were  continued  througout  the  month. 

The  material  dredged  was  discharged  on  the  land  of  the  United  States  to 
bring  the  elevation  of  this  property  above  flood  stage. 

On  account  ol"  dltlicuity  in  securing  and  nouimg  labor,  and  delays  due  to 
engine  and  boiler  trouble,  when  tlie  rivtM-  wjis  at  its  lowest  stage,  it  was 
impossible  to  operate  the  dredge's  at  their  maximnm  elticlency.  For  these 
i-easons  it  was  impossible  to  successfully  nmlntain  a  channel  of  project  dimew- 
sions  at  all  times. 

Noles  on  conditions  and  results  of  drcdf/infj  at  each  crossiuff  durinp  the  Unr- 
icater  season  of  1919. — During  the  low-water  season  of  1919  nine  crossings 
were  improved  by  dre<lging,  namely:  ]Vf«)rrisons  (70),  Darnells  (85).  Sandy 
Hook  (106),  Wrights  Point  (135),  Hales  Point  (130),  LSnrfield  (143),  Last 
Chance  (1(55),  Yankee  Bar  (171),  Brandy  wine  (209).  In  addition  to  the  above, 
dredging  was  done  in  Lake  Providence  Harbor  (542)  to  give  acce.ss  to  the 
lan(iing  at  that  place,  and  at  the  dredge  depot  (230)  to  remove  an  accumula- 
tion of  sand  on  the  niihvay  side  haul  dry  dock  and  to  till  the  property  ownied 
by  the  Unit<Hl  States. 

Morrisons,  10  miles  helotr  Cairo. — The  map  af  a  survey  made  on  August  14 
showed  a  depth  of  10  feet  in  this  crossing,  and  the  river  was  falling  with  no 
indication  of  a  rise.  The  dre<lge  Ji.  M.  Harrod  was  ordered  to  this  crossing, 
but  as  repairs  to  her  bollei-s  were  not  completed  she  was  unable  to  c(»mmence 
operations  until  August  20.  This  work  was  complele<I  on  Augu*<t  22  and  a 
satisfactory  channel  was  obtained. 

A  survey  of  September  21  showed  a  rt»ef  forming  across  the  lower  end  of 
this  cros.sing,  and  the  Ifarrod  was  ngain  moved  into  position  on  September  4. 
After  working  seven  hours,  a  crack  was  discovered  in  one  of  the  boilers  and 
dredging  was  discontinued.  Dredging  was  resumed  on  September  30,  and  after 
working  about  22  hours  aiHttber  crack  wns  discovered  in  the  boilers.  Before 
the  repairs  to  the  boilers  were  completed  a  rise  in  the  river  set  in  that  obviatcMl 
further  dn^tlging  for  the  season. 

Daf^ietls,  8i)  miles  below  Cairo. — Dre<lging  was  not  necessary  at  this  crossing 
until  August  26.  On  that  date  the  B.  M.  Harrod  commenced  dredging,  and  the 
work  was  ('oirii»ietcd  on  Augn*^r  31,  wlien  an  excellent  channel  was  obtained 
that  held  good  during  the  remainder  of  the  season.  . 

Sandy  Hook,  106  miles  below  Cairo. — Although  no  great  difficulty  w«s  ex- 
perienced in  maintaining  a  channel  of  project  dimensions  Mt  this  crossing, 
dredging  was  necessary  twice.  The  dredge  B.  M.  Harrod  moved  into  position 
at  this  crossing  and  commenced  dredging  on  August  4  and  completed  operations 
on  August  7.    A  satisfactory  channel  was  obtained. 

A  survey  of  September  IS  showed  a  reef  forming  at  the  lower  end  of  the 
channel,  and  on  the  .same  date  the  Harrod  again  moved  into  the  crossing  and 
connneTiced  dredging.  This  work  wms  completed  on  September  21,  when  a 
channel  was  obtained  that  h(»ld  good  for  the  remainder  of  the  low-water  senson. 

Wriffhts  Point.  135  miles  beloiv  Cairo. — ^This  crossing  remained  in  good 
condition  until  late  in  the  season.  A  sur\ey  of  September  27  .showed  a  chaimel 
of  less  than  project  dimensions,  and  the  dredge  Iota  was  ordered  to  move  int<i 
this  crossing  when  dre<lging  wns  completed  at  Barfield.  Operntions  were  com- 
menced by  the  Iota  on  October  1  and  completed  on  October  3,  when  a  channel 
of  project  dimensions  was  o])tained  that  made  further  dredging  for  the  season 
mmecessary. 
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Halea  Pointy  136  miles  below  Cairo, — A  survey  of  August  25  showed  some 
lumps  fonuing  at  the  lower  eud  of  this  channel,  and,  as  the  river  was  fulling, 
the  dredge  Iota  was  ordered  to  move  to  this  crossing.  Dredging  was  com- 
menced on  August  26  and  completed  on  the  28th,  A  very  satisfactory  channel 
was  estahlished  that  i*emained  in  good  condition  through  the  low-water  season. 

Barfieldy  lJi3  milvH  below  Cairo. — The  project  dimensions  were  maintained  in 
this  crossing  all  season,  although  considerable  difliculty  was  experienced  In 
dreflglng  on  account  of  the  nature  of  the  material  encountercnl,  which  was 
mostly  gravel. 

The  Iota  commenced  dreilging  in  this  crossing  on  September  10  and  moved 
to  the  bank  on*  September  13.  A  suney  of  the  channel,  however,  showed  that 
some  lumps  had  been  left  in  the  channel,  and  the  dredge  left  the  bank  on 
September  18  to  resume  operations  there.  Dredging  was  not  commenced  until 
September  24,  as  the  divdge  failed  to  answer  to  her  ruddera  and  went  aground. 
On  September  26  a  channel  was  completed  that  remainetl  in  good  condition  all 
season. 

Lafit  Chance,  165  miles  below  Cairo. — Very  little  difficulty  was  experienced 
at  this  crossing.  The  dre<lge  Henry  Flad  moved  into  position  and  commenced 
dredging  at  this  place  <m  September  11  and  completed  same  on  the  19th.  An 
excellent  channel  was  obtained  and  no  further  dredging  was  nec*essary  during 
the  season. 

Yankee  Bar,  111  milea  below  Cairo, — This  was  the  most  troublesome  crossing 
of  the  1019  low-water  season,  on  account  of  the  width  of  the  river  at  this  point 
and  the  fact  that  there  were  three  f)ossible  courses  for  the  channel  to  take.  The 
channel  that  followed  the  Arkansas  shore  down  past  Drivers  landing  was  the 
one  selected  for  improvement.  The  current  in  this  channel  was  very  swift  and 
the  bank  was  high  and  caving  rapidly.  The  nialerial  (hat  caved  in  the  river  was 
mostly  carried  <lown  stream  a  short  distance  and  deposited,  causing  a  bar  to 
form  across  the  foot  of  the  channel.  It  was  ne<essary  to  dredge  in  this  channel 
four  times  during  the  season  to  remove  this  bar  caused  by  deposit  from  the 
caving  bank  above. 

The  drtHlge  Henry  Flad  connnenced  dredging  at  Yankee  Bar  July  21  and  com- 
pleted the  work  on  July  26.  On  August  8  the  Flad  was  prepared  to  move  into 
this  cros.^lng  but  the  crew  of  laborers  quit  and  a  crew  could  not  be  secured  until 
the  11th,  when  dredging  was  again  started  in  this  crossing.  On  August  14  dreilg- 
ing was  discontlnueil  as  there  were  not  enough  tiremen  to  hold  steam  while 
operating  the  dredge. 

On  August  18  the  Flad  again  moved  into  the  crossing  suid  was  withdrawn  on 
the  28(1  as  tliere  were  not  enough  firemen  and  laborers  to  oi)erate  the  dredge. 
During  this  period  the  dredge  was  able  to  operate  only  12  hours  a  day. 

On  September  2  the  Flad  again  move<l  Into  the  crossing  and  completed  dredg- 
ing on  September  4.  The  channel  was  enlarged  and  as  the  current  was  not  as 
swift  as  early  In  the  season,  the  bank  was  not  caving  as  rapidly.  The  Flad 
obtained  an  excellent  channel  through  this  bar  that  held  for  the  remainder  of 
the  season. 

Brandywine,  209  miles  below  Cairo. — I)re<lglng  was  not  necessary  in  this  chan- 
nel mitil  late  in  the  seas-on.  On  September  22  dredging  was  wnnmenced  by  the 
dredge  Henry  Flad  and  suspended  on  the  27th  to  undergo  repairs  to  jet  pipe  and 
nuiln  pumi).  The  Flad  left  a  channel  12  feet  deep  and  over  the  project  width  and 
no  further  dredging  was  necessary  during  the  season. 

Lake  Vroridenee,  .7//2  miles  below  Caur), — The  main  channel  of  the  river  at 
Lake  Providence  formerly  was  dowft  the  Louisiana  shore.  A  few  years  ago  the 
channel  changed  and  is  now  on  the  opp<»site  side  of  an  island  that  is  in  front  of 
the  town.  The  main  channel  of  the  river  now  conies  into  the  Louisiana  shore 
about  a  mile  and  a  half  below  the  landing  and  warehouses.  The  old  channel  of 
the  river  before  this  year  always  had  water  sutficiently  deep  to  allow  boats  to 
come  up  to  the  landing.  The  indications  were  that  this  would  not  be  iK)SSible 
this  low-water  sea.son,  as  setUment  from  above  had  deposited  here,  filling  up  the 
old  channel. 

The  drwlge  Gamma  was  ordered  there  on  August  11  and  connnenced  dredging 
on  August  19.  The  work  projected  here  was  completed  on  September  13  and  no 
further  dredging  was  necessary. 

Condition  at  end  of  flseal  year. — A  navigable  channel  has  been  maintained 
since  1895,  and  a  channel  of  project  dimensions  has  been  maintained  since  1902, 
except  as  follows:  For  IS  days  in  1903  and  a  few  days  in  1904  the  depths  at  one 
bar  were  8  and  8^  feet.     For  a  few  days  there  was  less  than  9  feet  at  five  bars 
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In  1908,  seven  bars  In  1910,  five  bars  in  1914,  two  bars  in  1916,  and  one  bar  in 
1917.  At  one  bar  in  1913,  four  bars  in  1916,  and  two  bars  in  1918  the  required 
width  was  not  maintained. 

The  project  depth  of  9  feet  with  width  of  250  feet  was  not  maintained  at  all 
times  during  the  fiscal  year.  A  survey  of  Point  I'leasant  crossing  of  September 
23  showed  a  depth  of  Si  ie^t ;  survey  of  Wrights  Point  crossing  of  September  27 
showed  a  depth  of  9  feet  150  feet  wide. 

The  total  expenditures  to  May  31, 1920,  amount  to  $7,741,747.24. 

lA>cal  cooperation. — None, 

Terminal  facilitits. — The  dredge  Gamma  was  engaged  in  deepening  the  Lake 
Providence  Harbor,  542  miles  below  Cairo.  This  is  a  regular  landing  place  for 
boats  plying  on  the  Mississippi  River  discharging  and  receiving  freight.  The 
physical  connection  is  by  teams  hauling  over  the  graded  banks  and  approaches 
over  the  levee.  There  is  a  covered  warehouse  to  shelter  freight,  principally 
cotton  and  cotton  seed  to  be  shippe<l,  and  merchandise  received  for  local  con- 
sumption. 

Effect  of  improvement. — Continuous  navigation  of  the  river  below  Cairo  by 
river  boats  has  been  made  possible. 

Proposed  operations. — It  is  proposed  to  operate  as  many  units  of  dredging 
plant  as  may  be  necessary  to  fully  maintain  the  project  during  the  low- water 
season,  to  maintain  the  dredging  plant  In  a  state  of  efficiency,  and  make  bar 
surveys  in  connection  with  dredging  operations. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  repwted. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission  of 
November  19,  1914,  the  secretary  is  charged  with  tlie  duty-  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(b)    MEMPHIS  HAKBOB  DREDOINO. 

Location  and  description. — Two  hundred  and  twenty-seven  miles  below  Cairo. 

Original  condition, — During  the  high  water  of  April  and  May,  1913,  the  river 
cut  a  new  channel  between  two  small  Islands  about  a  mile  above  tlie  Memphis 
harbor.  Previous  to  this  time  there  was  a  deep  channel  on  the  Memphis  side 
of  the  river.  On  account  of  the  change  in  the  channel  above  the  harbor,  the 
current  was  deflected  to  the  opposite  bank.  With  no  current  in  the  harbor 
sediment  settled,  and  since  1915  it  has  been  necessary  to  operate  a  dredge  there 
in  order  to  maintain  a  navigable  channel. 

Previous  proiect. — None. 

Existing  project, — The  formation  of  a  sand  bar  which  threatened  to  close  the 
harbor  to  water-borne  traffic  led  to  the  adoption  of  a  project  in  1917  which  had 
for  its  object  dredging  and  maintaining  a  navigable  channel  at  the  Memphis 
wharf,  keeping  open  the  mouth  of  Hatchie  River  and  dredging  Wolf  River,  and 
such  other  work  as  may  be  necessary  in  order  to  afford  ample  facilities  for 
handling  river-borne  traffic. 

Operations  and  results  during  fiscal  year. — By  resolution  of  the  Mississippi 
River  Commission  of  July  14,  1919,  the  project  of  maintaining  a  navigable 
channel  in  Memphis  Harbor  was  transferred  from  the  first  and  second  districts 
to  the  dredging  district.  The  dredge  Northern  No.  2  and  dump  scows  Nos.  1 
and  2  were  also  transferred  to  the  dredging  district  by  the  first  and  second  dis- 
tricts.   This  transfer  effective  August  1,  1919, 

During  the  fiscal  year  of  1919,  four  hydraulic  pipe-line  dredges,  the  DeltUj 
Zeta,  Iota,  and  Epsilon,  and  the  dipper  dredge  Northern  No,  2  were  operated  in 
Memphis  Harbor. 

The  dredges  Zeta  and  Iota  were  put  in  commission  and  departed  from  the 
dredge  depot  on  June  16  and  26,  respectively,  to  commence  work  in  Memphis 
Harbor  for  the  first  and  second  districts,  who  had  this  work  In  charge. 

The  dredge  Northern  No,  2  was  prepared  for  service  by  the  first  and  second 
districts  and  commenced  operations  on  June  26. 

The  steamer  Venus  was  put  in  commission  and  departed  from  the  dredge 
depot  on  June  2  to  act  as  tender  for  the  dredge  Northern  No.  2. 

The  dredge  Delta  was  prepared  for  service  and  departed  from  the  dredge 
depot  on  September  20  for  Memphis  Harbor.  On  December  1  the  Delta  was 
withdrawn  from  commission  and  on  January  3  was  again  ordered  to  work  at 
Memphis  Harbor. 
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The  dredge  Iota  was  prepared  for  service  and  departed  from  the  dredge  depot 
on  February  12. 

The  dredge  Epailon  was  put  in  commission  and  ordered  to  Memphis  Harbor 
on  May  19. 

On  June  10  the  Memphis  gage  registered  26.5  feet,  with  no  indications  of  a 
rise.  It  fell  rapidly  until  June  28  when  a  stage  of  16.5  feet  was  reached.  A 
rise  set  in  on  this  date  that  crested  at  10.2  feet  on  July  7.  From  July  7  to  25 
the  river  fell  rapidly  to  a  stage  of  11.3  feet  when  a  rise  started  that  reached 
18.4  feet  on  July  29.  From  this  date  to  September  21  the  river  declined  gradu- 
ally to  3.6  feet  on  the  gage.  On  September  23  a  rise  set  in  that  crested  on 
November  13  at  30.1  feet.  From  November  13  to  28  the  river  fell  rapidly  to 
14.2  feet.  On  the  latter  date  a  rise  set  in  that  crested  at  30.8  feet  on  December 
8.  After  falling  slightly  for  four  days  another  rise  started  that  reached  a  crest 
of  32.2  feet  on  the  gage  on  December  23.  From  December  23  to  January  8  the 
river  declined  rapidly  to  a  stage  of  10  feet  on  the  gage.  From  January  8  to 
February  6  the  river  rose  to  30.4  feef,  when  a  fall  started  that  reached  a  stage 
of  14.5  feet  on  February  24.  From  February  24  to  March  4  the  river  rose  to 
23  feet  when  a  fall  started  that  reached  a  stage  of  17.9  feet  on  March  10.  On 
this  date  a  rise  set  in  that  crested  at  40.3  feet  on  April  5.  After  falling  5.3 
feet  in  21  days,  another  rise  started  that  reached  a  crest  of  38.7  feet  on  May 
7.  From  this  date  to  May  18  the  river  fell  to  29  feet.  On  the  19th  a  rise  set 
in  that  crested  at  32.7  feet  on  May  27,  when  a  rapid  fall  set  in. 

The  minimum  gage  reading  for  the  year  was  3.4  feet  on  the  Memphis  gage 
on  September  21. 

The  work  performed  by  each  dredge  is  given  in  Table  No.  5.  The  amount  of 
material  moved  by  all  dredges  was  1,040,531  cubic  yards. 

Six  surveys  were  made  of  Memphis  Harbor  during  the  year.  The  dimension 
of  the  channel  as  determined  from  the  surveys  is  given  in  Table  No.  4  accom- 
panying. 

Dredging  operations ^  dredge  '*  Zeta,** — ^The  dredge  Zeta  was  prepared  for 
service  and  departed  from  tlie  dredge  fleet  on  June  16  to  commence  operations 
in  Memphis  Harbor.  With  the  exception  of  short  delays  for  washing  boilers, 
minor  repairs,  and  Sundays  and  holidays  the  Zeta  was  dredging  continuously 
until  October  11.  On  this  date  it  was  moved  to  the  dredge  depot  as  the  work 
projectefl  was  completed,  and  on  October  15  was  withdrawn  from  commission. 

Dredging  operations,  dredge  "  Iota," — The  dredge  Iota  was  put  in  commission 
and  left  the  dredge  fleet  on  June  26.  Dredging  was  commenced  at  once  and 
continued  until  August  6.  On  August  7  the  Iota  was  withdrawn  from  Mem- 
phis Harbor,  as  the  progress  made  in  dredging  this  channel  up  to  this  time  made 
it  possible  for  the  dredges  Zeta  and  Northern  No,  2  to  maintain  a  channel  of 
sufllclent  dimensions  to  serve  all  water-borne  tralHc. 

On  February  12  the  Iota  was  again  ordered  to  commence  dredging  in  Mem- 
phis Harbor.  This  work  was  completed  on  the  25th  and  dredee  was  withdrawn 
from  commission  February  26. 

Dredging  operations,  dredge  "  Delta,'' — ^The  dredge  Delta  was  put  In  commis- 
sion on  September  16  and  departed  for  Memphis  Harbor  on  the  20th.  Dredging 
operations  were  commenced  on  September  23  and  completed  on  October  3.  The 
dredge  moved  to  the  dredge  fleet  to  await  a  lower  stage  and  remained  at  the 
bank  until  November  22.  On  this  date  the  Delta  returned  to  Memphis  Harbor 
and  commenced  dredging  on  November  24.  This  work  was  completed  on 
November  29,  when  the  dredge  moved-  to  the  dredge  fleet.  On  December  1  the 
Delta  was  withdrawn  from  commission. 

On  January  1  the  Delta  was  again  prepared  for  service  in  Memphis  Harbor 
and  commenced  oi)erations  on  the  3d.  This  work  was  completed  on  January  12, 
when  the  dredge  was  ordered  to  the  dredge  depot  and  on  the  13th  was  with- 
drawn from  commission. 

Dredging  operations,  dredge  "  Northern  No.  2,** — ^The  dredge  Northern  No,  2 
was  prepared  for  service  and  commenced  operations  on  June  26.  Dredging  was 
suspended  on  September  5  to  make  some  repairs  to  the  dipper  handle.  Opera- 
tlons  were  resumed  on  September  17  and  with  the  exception  of  minor  delays 
for  repairs  and  Sundays  and  holidays  the  Northern  worked  continuously  until 
October  17. 

On  this  date  the  dredge  was  moved  to  the  dredge  fleet  to  await  a  lower  stage 
of  the  river.  On  December  1  it  was  withdrawn  from  commission,  as  Indica- 
tions were  that  no  further  dredging  would  be  required  for  an  indeflnite  period. 
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There  was  only  one  crew  on  the  Northern  and  elRht  hours  constitute*!  a  day's 
work. 

Dredging  operations,  dredge  **  hlpailon" — The  dredge  Epsilon  was  put  in  com- 
mission and  left  the  dredge  fleet  for  Memphis  Harl)or  on  May  19.  Dredging 
was  commenced  on  the  24th  and  continued  throughout  the  month. 

Notcfi  on  conditioHH  and  remltH  of  dredging  dwHng  the  year. — ^The  river  In 
June  was  falling  fast  with  no  indications  of  a  rise.  Dredging  was  comniencetl 
by  the  dredges,  Zcta,  Iota,  and  Xortheni  No,  2  on  June  IG,  20,  and  26,  respec- 
tively. 

On  the  1st  of  August  the  work  had  progressed  to  such  a  stage  as  to  obviate 
the  necessity  of  using  three  dre<lges  and  the  lota  was  ordered  to  tlie  dredge 
fleet. 

On  Septemher  16  the  stage  was  so  low  that  it  was  diflficult  for  boats  to  oper- 
ate between  the  Mississippi  and  Wolf  Rivers,  and  the  dredge  Northern  No.  t 
commenced  oi>erations  to  improve  this  cliannel,  being  withdrawn  from  opera- 
tions in  Memphis  Harbor  for  that  purpose. 

Another  drwlge  was  needed  to  assist  the  Zeta  in  the  harbor  at  this  time  and 
the  DvUa  was  ordered  there  from  the  dredge  fleet. 

A  rise  set  In  on  September  23  and  as  the  channel  was  in  excellent  condi- 
tion the  Delta  was  withdrawn  on  October  3. 

The  Xortheiii  No,  2  ctimpleted  the  channel  into  Wolf  River  and  was  moved 
into  the  harbor  on  October  8. 

On  October  11  the  Zefa  was  moved  to  the  dredge  depot  as  the  channel  in 
Memphis  Harbor  had  been  completed,  although  th^  Northern  No.  2  continuecl 
operations  until  the  16th. 

When  the  Zeta  was  withdrawn  there  was  a  channel  through  the  harbor  of 
sufficient  depth  to  acc(mimodate  all  craft  operating  from  this  port. 

On  January  1  dnnlging  was  again  necessary  and  the  dredge  Delta  was  pre- 
pared for  service.  On  account  of  a  rise  in  the  stage  the  Delta  completed 
operations  on  January  9. 

The  river  was  falling  fast  on  February  12  and  the  dredge  Tota  was  ordered 
to  commence  operations  In  the  harbor.  A  rising  river  caused  the  Iota  to  dis- 
continue operations  on  February  25. 

On  May  19  the  dredge  Eimlnn  was  ordered  to  the  harbor,  as  Indications  were 
that  the  river  would  fall  rapidly  for  an  indefinite  period.  This  dredge  was 
©Iterating  at  the  end  of  the  month. 

Condition  at  end  of  fiscal  year. — ^A  channel  of  sufficient  depth  and  width  to 
facilitate  the  operation  of  all  river  boats  has  been  maintained,  but  dredging 
will  be  necessary  every  low- water  stage. 

The  total  expenditures  to  May  31,  1920,  amount  to  »$58,967.14. 

Lorn  I  coopera  t  ion. — None. 

Terminal  facilities. — This  is  a  terminal  for  one  line  and  several  individual 
packet  boats  plying  the  Mississippi  River  between  St.  Louis,  Mo.,  and  Vicks- 
burg.  Miss.  A  number  of  factories  receiving  shipments  of  logs  by  river  use 
this  harbor.  There  are  three  wharf  boats  to  shelter  freight  received  and  mer- 
chandise to  be  shipped.  The  bank  is  paved  and  cotton  and  cotton  seed  Is 
unloaded  on  this  pavement.  Physical  connection  is  by  teams  hauling  over 
the  paved  bank. 

Effect  of  improvement. — Continuous  operation  of  boats  in  and  out  of  Memphis 
has  been  made  possible. 

Proposed  operations. — It  is  proposed  to  operate  as  many  units  of  dredging 
plant  as  may  be  necessary  to  fully  maintain  the  project  during  low-water 
season. 

Recommended  modification  of  project. — ^None. 

References  to  published  articles  not  previously  reported, — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

PLANT. 

Dredge  depot  opposite  MemphiSy  Tenn. — Buildings  and  plant  on  land  owned 
by  the  Unitt^d  States  have  been  cared  for  and  repaired,  and  work  incident  to 
the  care  of  a  large  fleet  and  Its  maintenance  in  a  state  of  efficiency  has  been 
done. 


Digitized  by  VjOOQIC 


MISSISSIPPI  BIVBB  CX)lOnSSl0K.  3107 

During  the  year  the  following  plant,  when  not  in  operation,  has  been  cared 
for  at  the  fleet  opposite  Memphis,  Tenn. : 

Dredges  Beta,  Oamnia,  Delta,  Epsilon,  Zeta,  Iota,  Kappa,  Henry  Flad,  B.  M. 

Harrod,  and  Northern  No,  2 10 

Steamboats  Choctaw,  NokonUSf  Leota,  Inspector  M.  R,  Cn  "John  Btcens, 

Mississippi,  Saturn,  Jupiter,  Venus,  Vulcan,  Mercury,  and  Mars 12 

Pile  sinkers  Nos,  13,  981,  and  983 8 

Derrick  boat  M.  R.  C.  No.  1 1 

Barges  Nos.  04I  and  051 2 

Dump  scows  Nos.  1  and  2 2 

Pump  boat  No.  1 1 

Quarterboat  Wahash  No.  3 1 

Gasoline  launches  OhUm,  Bolivar,  M.  R.  C.  No.  1,  and  M.  R.  C.  No.  2 ^  4 

Calking  flat  No.  1 1 

Sand  digger  No.  1801 . 1 

The  dredge  Zeta  was  loaned  to  the  first  and  second  districts,  Mississippi  River 
Commission,  June  18,  1919,  and  returned  to  this  office  August  1,  1919. 

The  dredge  Iota  was  loaned  to  the  first  and  second  districts,  Mississippi  River 
Commission,  June  26,  1919,  and  returned  to  this  office  August  1,  1919. 

The  dredge  Northern  and  dump  scows  Nos.  1  and  2  were  transferred  by  the 
first  and  second  districts,  Mississippi  River  Commission,  to  this  office  on  August 
1,  1919.  (Resolution  of  Mississippi  River  Commission  July  14,  1919.  Proceed- 
ings of  Mississippi  River  Commission,  p.  2916.) 

The  sand  digger  No.  1801  was  borrowed  from  the  first  and  second  districts, 
Mississippi  River  Commission,  on  May  11, 1920,  and  is  still  in  the  charge  of  this 
office. 

The  dredge  B.  M.  Harrod  was  loaned  to  the  Inland  Waterways  (Mississippi- 
Warrior  service)  on  April  12,  1920,  to  release  a  barge  that  was  grounded.  On 
account  of  the  falling  stage  it  was  impossible  to  release  the  barge,  and  the 
dredge  was  returned  on  April  18,  1920. 

A  rise  started  in  the  upper  river  on  April  20  and  the  Harrod  was  again  loaned 
to  the  Inland  Waterways  on  the  24th.  After  part  of  the  merchandise  on  the 
barge  was  transferred  to  other  barges  the  dredge  succeeded  in  releasing  the 
barge  that  was  aground.  The  Harrod  was  returned  to  this  office  April  30, 1920. 
The  steamer  Choctaw  at  the  end  of  last  fiscal  year  was  being  used  by  the 
United  States  Railroad  Administration  (Mississippi- Warrior  waterways)  and  is 
still  in  their  charge. 

The  steamer  Nokomis  at  the  end  of  last  fiscal  year  was  being  used  by  the 
erperlmental  towboat  board  and  Is  still  In  their  charge. 

The  steamer  John  Ewens,  of  the  secretary's  office,  Mississippi  River  Com- 
mission, was  transferred  from  the  care  of  this  office  on  December  27,  1919. 

The  steamier  8atum  was  loaned  to  the  secretary  Mississippi  River  (>>mml8- 
sion  March  27, 1920,  and  returned  to  this  office  April  29,  1920. 

The  steamer  Venus  was  loaned  to  the  first  and  second  districts,  Mississippi 
River  Ck)mmission,  June  20,  1919,  and  returned  to  this  office  August  1,  1919. 

Calking  flat  No.  1  was  dropped  on  Inventory  and  Inspection  report  of  April  8, 
1919. 

The  steamers  Inspector  M.  R.  0.,  Saturn,  JupUer,  Mercury,  Mars,  and  Vulcan 
were  used  at  different  times  as  lleet  tenders  during  the  year. 

Buildings  and  ffrovnds, — Buildings  and  grounds  were  cared  for  during  the 
year.  It  was  proposed  to  fill  the  land  owned  by  the  United  States  so  as  to 
raise  the  elevation  of  this  property  above  flood  stage. 

On  April  2  the  dredge  Northern  No.  2  was  put  in  commission  to  build  a  levee 
around  the  grounds.  The  work  was  completed  on  April  9.  This  levee  was 
built  to  act  as  a  retaining  wall  for  a  hydraulic  fill. 

On  May  24  the  sand  digger  No.  180U  bovrowed  from  the  first  and  second 
districts,  commencetl  dredj5ng  and  the  material,  dredged  was  deposited  on  the 
Government  reservation.  This  work  was  in  progress  at  the  end  of  the  fiscal 
year. 

Marine  ^(xiys.— Repairs  were  made  during  the  year  and  an  accumulation  of 
sand  was  removed  from  the  tracks  by  the  sand  digger  No.  1801. 
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Operations. 

Ways  in  use days 2B4 

Ways  idle do 112 

Dredge  fleet  boats  docked 8 

Navy  Department  boats  docked 1 

United  States  Railroad  Administration  (Mississippi-Warrior  water- 
ways) lK)ats  docked 2 

Character  and  number  of  craft  handled : 

Dredges ^ 

Steamboats 6 

Miscellaneous  plant  (flying  boat) 1 

Total  tonnage  handled 6,  219 

Maximum  load  handled  at  any  docking 800 

Average  load  handled 435 

Total  cost  of  operation ^ $421. 11 

Total  cost  of  repairs $2,  875.  60 

CJost  of  docking  per  ton $0. 0807 

Cost  of  docking  per  ton,  cost  of  repairs  Included fO,  6317 

Fuel. — Fifteen  thousand  nine  hundred  and  twenty-eight  barrels  of  fu^  oil 
were  purchased  during  the  year  at  a  cost  of  $26,116.87. 

Two  barges  of  pea  and  slack  containing  1,177.05  tons  and  5,367  tons  of  lump 
coal  were  purchased  during  the  year  at  a  cost  of  $33,408.72. 

At  the  close  of  the  dredging  season,  the  loaded  barges  that  remained  at  the 
United  States  coal  harbor  at  Caruthersville,  Mo.,  were  taken  in  tow  by  the 
steamer  Inspector  and  brought  to  the  dredge  fleet,  arriving  there  on  December  1. 
Pilesinker  No,  983  was  also  towed  to  the  dredge  fleet  by  the  Inspector.  The 
empty  barges  remaining  at  the  coal  fleet  at  the  close  of  the  season  were  cared 
for  at  that  place  until  l>ecember  6,  when  they  were  delivered  to  the  West 
Kentucky  Coal  C:Jo. 

The  steamer  Jupiter  left  the  dredge  fleet  on  August  9  with  loaded  coal  barge 
No.  503  for  the  dredge  Gamma,  at  Star  Landing,  and  arrived  on  the  same  day. 

On  September  10  the  Jupiter  left  the  dredge  fleet  with  loaded  coal  barge 
iVo.  JiSC)  for  the  dredge  Ganwia,  at  Lake  Providence,  and  arrived  there  on 
the  14th. 

On  November  10  the  Jupiter  left  the  dredge  fleet  with  loaded  coal  barge 
No.  Jfl!)  for  the  Gamma,  ut  Greenville,  and  arrived  there  on  Novenrber  12. 

Subsistence. — All  enii)loye('S  were  furnished  subsistence  in  kind.  During  the 
year  105,637  rations  were  served  at  a  cost  of  72+  cents  raw  and  00-f-  cents 
served,  including  wages  of  cooks,  waiters,  and  all  necessary  labor  in  caring 
for  quarters. 

Inspection  of  floating  plant. — The  requirements  of  the  Steamboat-Inspection 
Service  are  or  will  be  fully  complied  with  on  all  floating  plant  placed  in  com- 
mission for  service. 

Neto  plant. — New  pontoons  and  discharge  pipe  for  the  dredges  Epsilon  and 
Zeta  were  completed. 

Six  new  fuel  oil  barges  are  under  construction  and  are  approximately  3  per 
cent  complete. 

A  new  motor  boat  is  under  constmction  and  is  approximately  60  per  cent 
complete. 

The  expenditures  during  the  year  ending  May  31,  1920.  amounted  to  .$462,- 
911.95  lor  maintenance  and  $50,038.96  for  new  plant. 

The  following  tables  pertaining  to  this  rei>ort  are  inclosed : 

Dimensions  of  channels  through  bars. 

Least  depth  over  shoal  crossings. 

Summary  of  open  channel  dredging  operations. 

Dimensions  of  Memphis  Harbor  channel. 

Summary  of  Memphis  Harbor  dredging  operations. 

Statement  of  cost  of  operations. 

The  flnancial  statement  and  report  of  contracrts  in  force  will  not  be  com- 
pleted until  June  30,  the  end  of  the  fiscal  year. 

BEPAIBS  TO  PLANT. 

Dredge  "  Beta.** — ^A  hole  in  the  hull  was  repaired.  Minor  repairs  were  made 
to  the  range  and  laundry  stove.  The  boilers  were  examined  to  ascertain  If  they 
were  In  suitable  condition  to  be  used  on  other  boats.  The  boat  was  dismantled 
and  serviceable  parts  prepared  for  use  on  other  boats. 
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Dredge  "  Oaanma^'' — ^New  stacks  were  constructed.  Extensive  repairs  were 
made  to  main  pumping  engines,  shaft  and  bearings.  The  main  pump  casing 
was  relined.  Gear  wheel  and  pinion  of  winding  machinery  was  welded  and 
minor  repairs  were  made.  A  new  Jet  discharge  pipe  was  installed.  The  dis- 
charge pipe  in  the  hold  was  repaired.  New  retorts  and  flanges  were  put  on 
mechanical  stokers.  New  tees  were  made  for  piston  head  of  propelling  en^es 
and  an  oil  barrel  rack  was  constructed.  Minor  repairs  were  made  to  cabin, 
boilers,  furnace,  mechanical  stokers,  breeching,  main  deck,  steering  wheel, 
stage  plank,  pilot  house,  water  supply  and  sanitary  system,  boiler  feed  pump, 
Jfeed  water  heater,  main  steam  line,  electric-light  engine,  dynamo  and  wiring, 
capstan,  propelling  engines,  spud  clamps  and  hoist,  lathe  and  repair-shop 
engine.    The  hold  was  cleaned  and  painted. 

Dredge  **  Deltas — Oil-burning  apparatus  and  oil  storage  tanks  were  installed. 
New  stuffing  box  and  bearings  for  main  dredging  pump  and  minor  repairs  to 
pump  were  made.  New  thrust  bearing  for  main  pump  shaft  and  new  gear 
wheel  and  flanges  for  winding  machinery  were  installed.  Extensive  repairs 
were  made  to  water  supply  and  sanitary  systems  and  boilers.  Minor  repairs 
were  made  to  boiler  blow-off  pipe,  cabin,  main  deck,  main  and  auxiliary  steam 
line,  syphons,  boiler  feed  pump,  feed  water  heater,  condenser,  flre  and  water- 
supply  pump,  fire  line.  Jet  pump,  capstan  engine,  winding  engines,  main  pump- 
ing engines,  heating  system,  spud  hoist,  sea  valves,  electric-light  system,  fans, 
skylight  sash  and  engine-room  floor,  and  the  floating  dlscliarge  pipe.  The 
cabin  was  painted  and  parts  of  hold  were  cleaned  and  painted.  A  new  kitchen 
sink  and  water  tanks  were  installed.    A  new  radial  ell  is  being  made. 

Dredge  "  EpsiUm" — ^Extensive  repairs  were  made  to  boilers  and  boiler  casing 
and  furnace  were  repaired.  New  stacks  were  constructed.  Extensive  repairs 
to  suction  and  dlsrharfje  pipe  in  ho  d  were  made.  Liners  and  shrouds  of  main 
pump  were  repaired.  Minor  repairs  were  made  to  the  hull,  ash  chute,  suction 
shoe,  fire  pump,  Jet  pump,  boiler  feed  pump  and  line,  condenser,  feed  water 
heater,  main  steam  line,  heating  system,  floating  discharge  pipe,  suction  head, 
water  supply  and  sanitary  system,  capstan,  capstan  engines,  main  pumping 
engines,  winding  engines,  electric-light  system,  spud,  roof,  ice  box,  main  deck, 
and  cabin.  The  cabin  was  painted,  hold  cleaned  and  painted,  and  the  hull 
sandblasted  and  painted.  Construction  of  the  new  discharge  pipe  and  swivel 
elbow  was  completed  and  they  were  assembled. 

Dredge  **  Zeta" — A  new  runner  Is  being  made  for  the  main  pump.  New 
liners  were  installed  on  main-pump  runner  and  casing.  Extensive  repairs  to 
after-deck  guard  and  cabin  were  made.  The  hold  under  the  boilers  was  cleaned 
and  painted.  Minor  repairs  were  made  to  furnace,  breeching,  boiler  casing, 
main  deck,  suction  pipe  in  hold,  floating  discharge  pipe,  water-supply  and  sani- 
tary system,  syphon  line,  boiler  feed  pump,  condenser,  suction  head,  boiler 
settings,  electric-light  plant  and  wiring,  fire  pump,  capstan  engines,  winding 
engines  and  main  pumping  engines.  The  boilers  were  patched.  The  old  boilers 
were  removed  and  two  boilers  of  the  Beta  are  being  installed.  New  floating 
discharge  pipe  and  swivel  elbow  were  completed. 

Dredge  **  lota.*' — Extensive  repairs  were  made  to  main  dredging  pump.  A 
new  floor  was  laid  in  kitchen  and  part  of  cabin  and  new  canvas  on  boiler 
deck  guard.  The  hull  was  sandblasted  and  painted  and  extensive  repairs  to 
main  deck.  New  inidder  stock  and  ice  cans  were  made.  Minor  repairs  were 
made  to  main  steam  line,  exhaust  pipe  of  propelling  engines,  paddle  wheels 
and  w^heelhouse,  electric-light  system,  water  supply  and  sanitary  system,  rer 
frlgeratlng  system,  heating  system,  boilers,  furnace,  brine  tank,  boiler  feed 
pump,  Jet  pump,  condenser,  winding  engines,  main  pumping  engines,  capstan, 
floating  discharge  pipe,  and  roof.  The  cabin  was  repaired  and  painted.  A 
new  swivel  elbow  for  the  floating  discharge  pipe  was  constructed. 

Dredge  '*  Kappa.''' — Parts  of  the  hold  were  cleaned  and  painted.  Minor 
repairs  were  made  to  the  water  supply  and  sanitary  system,  refrigerating 
plant,  furnace,  boilers,  cabin,  spud,  heating  system,  boiler  feed  system,  con- 
denser, capstan,  lifeboats,  auxiliary  steam  line,  boiler  feed  pump,  and  dis- 
charge pipe.  Extensive  repairs  were  made  to  main  dredging  pump  and  main 
engines.  The  electric-light  system  whs  repaired.  The  boiler-room  deck  was 
scraped,  painted,  and  repaired.  The  ])oilers  w^ere  dismantled  and  new  boilers 
and  breeching  are  being  installed.  The  cabin  was  altered  to  accommodate  the 
new  boilers. 

Dredge  "  Uenr\f  Flad:' — ^The  new  flanges  on  the  floating  discharge  pipe  were 
completed.  The  discharge  pipe  in  the  hold  was  renewed.  Extensive  repairs 
were  made  to  the  main  dredging  pump  and  the  capstan -engine  foundations 
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were  renewed.  Jet-pump  discharge  was  repaired.  A  new  piston  bead  fbr  the 
propelling  engines  was  made  and  new  piston  rings  were  made  fdr  main  piimp- 
ing  engines.  A  new  brine  tank  was  constructed.  Minor  repairs  were  made  to 
main  deck,  paddle  wheels,  cabin,  hull,  water  supply  and  sanitary  system,  spud. 
boilers,  furnace,  breeching,  boiler  casing,  electric-light  system,  condenser,  boiler 
feed  pumps,  refrigerating  plant,  mechanical  stokers,  jet  pump,  winding  enetnes, 
propelling  engines,  main  pumping  engines,  and  capstan.  A  new  radial  elbow- 
was  made  for  the  suction  head  and  new  canvas  was  laid  on  the  boiler-deck 
guards. 

"  B.  M.  Harrod" — ^The  construction  of  the  coal  conveyor  was  completed.  Tbe 
boilers  were  patched  and  the  furnace  and  air-draft  ducts  were  cleaned.  New  radial 
ells  were  installed.  New  shaft  bearing^!;  on  electric  turbine  and  jet  pump  \ver& 
made.  Main  pump  casings  were  relined  and  ihe  pump  was  repaired.  Minor 
repairs  were  made  to  boiler  feed  system  and  pumps,  fire  pump,  condenser, 
electric-light  system,  refrigerating  system,  heating  system,  furnace  stacks, 
roof,  cabin,  speaking  tubes,  coal  conveyor,  main  deck,  paddle  wheel*  auKiUary 
steam  line,  mechanical  stokers,  capstan,  and  propelling  engines.  The  c^bin 
was  painted.  The  air  punjp  was  dismantled  and  a  new  air  puhip  Is  being 
Installed. . 

Dredge  "  Northern  No.  2.** — Extensive  repairs  were  made  on  scows.  The  spud 
wells  and  boiler  foundations  were  renewed.  Main  crank  wheel  of  spud  boist 
welded.  The  electric-light  plant,  main  hoisting  engine,  dipper  handle,  boilers, 
furnace,  deck,  heating  system,  water  supply  and  sanitary  system,  htill,  boiler 
feed  pump,  capstan  engine,  swinging  engine,  air  compressor,  stove  stack,  main 
stack  casing,  new  roof,  and  spud  hoist  were  repaired.  Extensive  repairs  were 
made  to  cabin  and  dipper  foundation  a^d  new  water  tanks  were  installed. 
Btenm  line  overhauled. 

Steamer  ''Leota:' — Cleaning  and  painting  part  of  hold  was  completed.  Oil- 
burning  apparatus  was  installed  and  fuel-oil  tanks  are  being  constnicted.  The 
cylinder  heads  of  the  propelling  engines  were  machined  and  new  piston  head 
for  one  propelling  engine  Is  being  made.  A  new  floor  was  laid  in  the  kitchen. 
Minor  repairs  were  made  to  the  boiler  feed  system,  and  pumps,  refrl iterating 
plant,  ammonia  compressor,  electric-light  system,  dynamo,  boilers,  hull,  cabin, 
furnace,  paddle  wheel,  steering  gear,  water  supply  and  sanitary  system,  rud- 
ders, kitchen  stack,  drain  pipes  to  steam  line,  auxiliary  steam  line,  and 
lifeboats. 

Steamer  "Inspector.'* — ^Extenslve  repairs  were  made  to  cabin.  A  new  root 
covering  was  laid.  The  steering  gear  was  altered,  the  tiller  line  renewed,  and 
new  rudder  built.  New  propellers  were  installed  and  propelling  engines  re- 
paired. Minor  repairs  were  made  to  boilers,  hull,  boiler  feed  pumiis.  feed- 
water  heater,  condenser,  water  supply  and  sanitary  system,  oil-burning  appa- 
ratus, capstan  engine,  capstan.  Are  pump,  rudders,  main  deck,  electric-light 
system,  dynamo,  and  the  boiler  tubes  w^ere  cleaned.  New  fuel-oil  tanks  are 
being  installed. 

Steamier  "  Saturn.** — ^The  windows  in  the  pilot  house  w^ere  altered  and  exten- 
sive repairs  to  cabin  were  made.  Cabin  was  painted  and  boiler  tubes  renewed. 
New  piston  rings  were  Installed  in  propelling  engines.  The  paddle  wheel 
was  rebuilt  and  a  new  crank  pin  was  put  in  wheel  crank.  Minor  repairs 
were  made  to  ice  box,  stack,  capstan  engine,  capstan,  boilers,  furnace,  boiler 
feed  pump,  propelling  engines,  and  water  supply.  The  speaking  tubes  were 
overhauled.    An  electric  turbine  was  installed  and  wiring  was  completed. 

Steamer  "Jupiter.^* — ^The  windows  In  the  pilot  house  were  altered.  Minor 
repairs  were  made  to  paddle-wheel  boilers,  rudders,  cabin,  main  deck,  and 
capstan.  The  cabin  was  painted  and  some  fenders  were  renewed.  The  speaking 
tubes  were  overhauled.    An  electric  turbine  was  installed. 

Steamer  "  Vulcan." — New  stacks  were  constructed.  Extensive  repairs  were 
made  to  main  deck.  The  hold  was  cleaned  and  painted.  Minor  repairs  were 
made  to  paddle  wheel,  cams,  boiler  feed  pump,  boilers,  breeching,  capstan 
engine,  propelling  engines,  cabin  roof,  fire  pump,  and  siphons.  Boiler  blow-off 
valves  were  renewed  and  cabin  was  painted.  A  capstan  from  the  dredge  Beta 
was  installed. 

Steamer  "Venus.** — ^A  new  stack  was  constructed.  Minor  repairs  were  made 
to  paddle  wheel,  cabin,  main  deck,  capstan  engine,  propelling  engine,  capstan, 
boilers,  furnace,  boiler  feed  pump,  fire  pump,  auxiliary  steam  line,  rudders,  and 
pitmans. 
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Steamer  **  Mars.*' — ^New  stacks  were  constructed.  Extensive  repairs  were 
made  to  cabin.  The  wheel  shaft  was  welded  and  paddle  wheel  rebuilt.  Minor 
repairs  were  made  to  boilers,  hull,  tiller,  boiler  feed  system,  paddle  wheel, 
pillow  blocks,  and  propelling  engines.    The  cabin  was  painted. 

Steamer  **  Mercury.*' — ^A  new  roof  covering  was  laid  and  the  cabin  was 
painted.  Minor  repairs  were  made  to  rudders,  paddle  wheel,  cabin,  stack,  pro- 
pelling engines,  boiler  feed  pump,  and  lifeboats. 

Pile  sinker  **  No.  JS.'* — Repairs  to  leads  were  completed.  New  foundatiop 
timbers  were  placed  under  hoisting  engines.  New  stack  was  constructed.  Minor 
repairs  were  made  to  boilers  and  deck.    Leaks  in  the  hull  were  calked. 

Pile  sinker  "No,  981.*' — A  feed  pump  was  installed.  Minor  repairs  were 
made  to  hull  and  boiler  feed  pump.  The  machinery  was  removed  and  the  hull 
beached. 

PUe  sinker  "No.  983.** — ^The  cavils  were  renewed  and  the  cabin  painted. 
Minor  repairs  were  made  to  boilers,  hull,  boiler  feed  pump,  Jet  pump,  hoisting 
engines,  leads,  and  cabin. 

Floating  derrick  "if.  R.  C.  No.  i." — New  loading  chains  and  hooks  were 
made.    Minor  repairs  were  made  to  boilers,  hoisting  engine,  and  fire  tools. 

Barge  "  No.  ^^l.** — ^The  hold  was  cleaned  and  the  hull  repaired. 

Barge  **  No.  Q51" — Leaks  in  the  hull  were  stopped  and  the  hull  was  repaired. 

Motor  skiff  "  M.  R.  C.  No.  1." — The  hull  was  repaired  and  extensive  repairs 
were  made  to  the  motor. 

Motor  skiff  "  M.  R.  C.  No.  2." — The  hull  and  motor  were  repaired. 

Motor  skiff  "  Obion.** — ^The  hull  was  repaired. 

Skiffs. — Minor  repairs  were  made  to  skiffs. 

Fuel  oil  barges. — The  construction  of  six  fuel  oil  barges  was  commenced. 

Buildifigs  and  grounds. — All  of  the  old  buildings  were  moved  to  prepare  a 
site  for  the  construction  of  barges  and  other  buildings.  Minor  repairs  were 
made  to  the  telephone  line,  water  supply  pump,  boiler  feed  pump  of  power  plant, 
water  supply  and  sanitary  system,  tramway,  electric  wiring,  and  the  shop 
buildings.  A  deep  well  pump  was  installed  for  the  water  system.  A  new  air 
compressor  was  installed  in  the  machine  shop.  Fuel  oil  tanks  for  the  power 
plant  were  constructed  and  oil-burning  apparatus  was  installed.  The  interior 
of  the  office  was  painted  and  the  tramway  was  extended.  The  ground  is  being 
fillefl  to  bring  the  elevation  above  the  flood  stage. 

Marine  icays. — ^The  mud  was  washed  off  the  tracks.  Minor  repairs  were 
made  to  shafting  and  chain  guides,  hauling  and  backing  chains,  and  hauling 
machinery.  New  top  logs  were  fitted  to  the  cradles,  a  broken  hauling  chain 
was  welded,  a  worm  gear  was  broken,  and  gear  from  an  end  cradle  was  moved 
into  its  place.  Sand  Is  being  removed  from  the  tracks  by  a  sand  digger  bor- 
rowed from  the  first  and  second  districts  office. 

Outfit. — ^All  articles  of  property  were  repaired  as  required. 

Buoys. — Channel  buoys  were  constructed  as  required. 

Miscellaneous. — Some  yellow-pine  lumber  was  inspected.  CJonsignments  of 
steel,  lumber,  and  other  material  was  transferred  txom  the  Frisco  Bailroad 
incline  to  the  dredge  depot. 

Minor  repairs  were  made  to  the  following  boats  during  the  year :  John  Eioens 
and  Mississippi  (office,  secretary,  Mississippi  River  Commission),  flying  boat 
No,  1619  (Navy  Department),  Choctaw^  Inspector,  Nokomis,  Advance,  A.  M. 
Scott,  and  Barrett  (Mississippi-Warrior  Waterways,  U.  S.  R.  R.  Administra- 
tion). 
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Table  No.  1. — Dimensions  of  channels  through  hars^  Mississippi  River   f^eiow 

Cairo,  dredging  season  1019,  determined  by  surveys. 


1 

Nameoforoasing. 

Dateofranrey. 

I>east 
depth  In 
channel 
250  feet 

wide. 

width 
of  9-foot 
channel. 

Gages  and  their  readings  at  ttme  of 

SUTTBy. 

mien 
below 
Cairo. 

Readings. 

Standlard  |M» 
•*— 

Local 
gage. 

Standard 
gage. 

64 

HotchklBS 

Aue.l5 

Feet, 
11.5 

9.0 
23.0 
10.0 

9.0 
35.0 
12.5 
10.0 
12.0 

8.5 
10.5 
11.0 
35.0 
15.0 
14.0 
11.5 
10.0 
10.0 

9.5 
12.0 

9.0 

8.5 
14.0 
14.0 
14.0 
11.0 
15.0 

9.0 

9.0 
12.0 
12.5 
10.0 
12.0 
10.0 
10.0 
10.0 
12.0 
16.0 
10.5 
12.0 
14.5 
24.0 

8.0 

4.5 
29.0 

9.0 

Fea. 

1.800 
300 

4,000 
550 
250 

3,800 

(500 
2,700 

Fut. 
8.0 
3.6 
17.2 
8.0 
7.0 
30.2 
8.2 
4.0 
8.2 
3.8 
7.9 
8.7 
28.7 
10.0 
10.5 
5.9 
4.1 
4.4 
1.0 
1.3 
2.2 
2.0 
6.4 
4.4 
3.7 
2.4 
9.4 
4.7 
2.5 
2.0 
0.5 
6.2 
13.1 
10.4 
9.9 
6.0 
4.2 
10.0 
6.4 
11.5 
12.5 
23.4 
8.0 
5.0 
26.0 
4.5 

Fiei. 
8.0 
3.4 

16.9 
8.0 
7.0 

30.2 
8.2 
3.9 
8.2 

New  Madrkl. 

Do 

Sept.22 

I>o. 

Do 

Nov.28 

Do. 

70 

Morrisons 

Au£.14 

Do. 

Do 

Aug.27 

Do. 

Do 

Dec.4 

Do. 

80 

M««T  TVir 

Aug.  17 

Do. 

Do 

8ept.24 

Do. 

83 

Point  Pleasant.... 
Do 

Aug.l7 

Dn. 

Sept.  23 

3.5  1         "Do. 

85 

Darnells 

Aug.ll 

650 

1,600 

5.200 

2,200 

1.900 

650 

550 

950 

550 

500 

300 

150 

1,500 

1,300 

350 

300 

1,900 

500 

250 

300 

2,000 

9C0 

800 

350 

300 

300 

350 

700 

600 

300 

550 

1,150 

150 

75 

700 

500 

7.9 
8.7 
29.0 
10.9 
10.4 
6.0 
4.3 
4.2 
0.7 
0.9 
1.0 
1.5 
6.4 
4.5 
3.8 
1.4 
9.6 
4.6 
1.8 
1.5 
9.0 
6.7 
13.0 
10.3 
9.0 
5.6 
4.2 

Do. 

Do 

Aug.2o:::::::::: 

Do. 

Do 

Dec.3 

July  18 

JtS|:J::::::::::: 

Do. 

106 

SandvHook 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Sept.  18 

Do. 

Do::..::.::::: 

Sept.  25 

Do. 

135 

Wrlrfits  Point 

Sept.l7 

Do. 

Sept.i7 

Do. 

136 

Hales  Point 

Do 

Aug.8 

Do. 

Aug.25 

Do. 

Do 

Aug.30 

Do. 

Do 

Sept.  16 

Do. 

143 

Barfleld 

July  23 

Do.  - 

Do 

8ept.8 

Do. 

Do 

Sept.  15 

Do. 

Do 

Sept.27 

Do. 

165 

lASt  Chance 

Do 

Aug.  6 

Fulton. 

Sept.8 

Do. 

171 

Yankee  Bar 

Do 

July  14 

Do. 

July  24 

Do. 

Do 

Aug.4 

Do. 

Do 

Aug.30 

Do. 

Do 

Sept.l4 

Do. 

Do 

Jan.O 

Do. 

200 

Brandywlne 

Cat  Island 

Sept.  10 

6.5 
11.3 
12.3 
23.8 

8.2 

4.8 
25.8 

4.6 

Meim^ls. 

254 

July  23 

Do 

lAkeProvidenoe.. 
Do 

Aug.l 

Do. 

543 

July  11 

Aug.l5 

Do. 

Do 

Mouth  Yazoo  Canal 
KeUogs 

Sept.  16 

Do. 

603 

July  15 

Vlcksborg. 
Do. 

622 

Sept.28 
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Table  No.  2. — Depths  over  shoal  crossings,  Mississippi  River  below  Oa4ro,  low- 

water  season  of  1919, 

CAIRO  TO  MEMPHIS. 


Miles 
below 
Cairo. 

Dates  of  trips. 

Aug. 
12^1. 

Name  of  crossing. 

July  16. 

July  22. 

July 
29-80. 

Aug.  5-6. 

Aug. 
19-J». 

Cairo  gage 

0 

Feet. 

18}  F. 

Feet. 
17iR. 

Feet. 
19iF. 

Feet. 
16  F. 

Fea. 
12  R. 

Feet. 
13}  F. 

Hotchldss 

64 
70 

11 
9 

Mofrlsons 

New  Madrid  gage 

71 

14  F. 

12}  R. 

14  F. 

lO^F. 

.  7}S. 

8}F. 

MfrrTiftr  

80 
83 
85 
87 
92 
98 
lOA 
106 
lOB 
112 
114 
116 
121 
123 
125 

<■ 

11 
11 
10 
16 

10 

^(rint  ^i<numnt.         .  . 

Darnells 

10 

Ruddles  Point 

21 

Stewarts 

23 

Bass        

18 

Frits 

17 
11 

18 

Sandy  Hook 

13 

12 

Cerutheraville.. 

BeDs  Point 

Tenenio 

22 
22 

19 

20 

is 

18 

N.  B. 

17 
15 

19 

Poot  Island  16 

24 

10 

T.  H.  Island  IS 

17 

N.B. 

17 

Cottonwood  P<^t  gage 

125 

11}  F. 

91  F. 

11}  S. 

8}F. 

5S. 

5}R. 

Mitchell 

126 
129 
135 
136 
143 
155 
165 
171 

N.B. 

s 

22 
18 
19 
21 
19 
12 

21 
20 
15 
14 
15 
24 
2i 
11 

N.B. 

N.B. 
17 
11 
15 
22 
18 
11 

= 

18 
12 
10 

Is1and20 

16 

Wrights  Point 

20 
15 

16 

Hales  Point 

13 

Barfleld 

14 

Ashport,  T.  H 

24 
18 
12 

19} 

Last  Clmnoe 

ir 

Yankee  Bar 

111 

Fulton  gai^ 

175 

12JF. 

lOiF. 

12  S. 

9§F. 

6iF. 

7R 

180 
188 
194 
197 
198 
200 
204 
205 
206 
209 
218 
220 

16 

Blue  Ditch 

'^n^'om  Phot . .  X  ^^.^.  .x...  ... 

19 
N.B. 
N.B. 

15 

18 

15 

Foot  Tsian d  5W 

24 

22 
19 

Daatis  T<«iand .  - 

Densford 

Corona 

•  21 

15 

18 

17 

i4 

19 
19 
12 
,   10 
10 

is 

Massy 

Happy  Valley ...^       ^ x ......... . 

N.B. 
16 
19 

Bninaywine 

N.B. 
N.B. 

12 
15 

19 
N.B. 

18 

St.  Claire 

18 

RAdmond  Point......... 

16 

MAvn^hls  eafire ...,,, 

227 

13JF. 

lUF. 

18  F. 

10}  F. 

7JF. 

SR. 
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Tabub  No.  2. — Depth»  over  shoal  cro$nn§8,  Mi$9Usippi  River  ^eloto  Cairo,  lotp- 
uftUer  $ea9on  of  191$ — Omtinued. 

CAIBO  TO  MBaiFHIB-^JoiiUiiiMd. 


Name  of  orasslng. 

Miles 
below 
Cairo. 

Dates  of  trips. 

Aag.  26-37. 

8flm.3-3. 

Sept.  9-1©. 

Sept.l&-16. 

Sept.  20-24. 

Sept.2^^IL 

Cairo  sage 

0 

Feet. 
lliF. 

Feet. 
12iR. 

Feet. 
13iF. 

Feet. 
12iR. 

Feet. 
7  8. 

FeH. 
•IB. 

HotchMss  ... 

64 
70 

8 

New  Madrid  gage..... 

71 

71  F. 

7JR. 

9\r. 

4fF. 

8JS. 

4|B. 

MarrBar 

80 
10 
S5 
87 
92 
08 
103 
106 
108 
113 
114 
116 
121 
123 
135 

10 
14 

10 

ill 

13 

1? 

15 
11 

Point  Pleasant...  . 

DAmf^flf       

Ruddles  Point 

31 

". 

e^ewarts 

Bass. 

Frits.. 

1? 

Bandy  Hook. 

Oayoso 

Canitbersville 

Bells  Point 

13 
17 
16 
19 
18 

17 
16 
13 
30 
15 

1? 
13 
31 
33 

Tenni^mo.  , 

Foot  Island  16 

114 

T.H.  Island  18 

Cottonwood    Point 
gage 

125 

4iF. 

4iR. 

3fF. 

HF. 

OF. 

UR. 

Ifitehell 

136 
129 
135 
136 
143 
155 
165 
171 

33 
15 
13 
16 

i!* 

21 

IH 

10 

19 
16 

Hi 

16 

11 

17 

11 

13 

Island  30 

17 
10 
15 
10 

\? 
114 

11 
10 

11 

3 

1? 

Wrights  Point 

Haltf  Point 

Barfteld.   .. 

Ashport  T.  H 

13 
13 
»4 

i3 

I>astChanoe 

Yankee  Bar 

l" 

175 

6F. 

6R. 

6F. 

4F. 

3iF. 

S|B. 

Sawmill  Point 

180 
180 
194 
197 
196 
200 
204 
305 

ao6 

309 
218 
230 

Blue  Ditch 

16 

m 

IS 

18| 

30 

•          14J 

Random  Shot 

16 
18 

l«i 

12 
14 
13 

Foot  Island  85 

Deans  Island 

DensXord 

Corona 

13 

14 

33 

11 

134 

U 

Massy 

Happv  Valley 

Brandywine. 

19 

{? 

16 

9 

134 

34 

ff 

St.  Cl^re 

11 

Redmond  Point 

Memphis  gage 

227 

61  F. 

6iR. 

7iF. 

fiF. 

81  F. 

«|F. 
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Table  No.  2:— Depths  over  shoal  crossings,  Mississippi  River  below  Cairo,  louh 
water  season  of  1919 — Continued, 

CAIBO  TO  MEMPHIS— OonUnued. 


Name  of  crossing. 

Miles 
below 
Cairo. 

Dates  of  trips. 

Oct.  8-10. 

Oct.  14-16. 

Oct.  21-22, 

Nov.  26. 

Cairo  gage 

0 

Feet. 
lOJR. 

Feet. 
13JR. 

Feet. 
20}  R. 

Feet. 
19}  R. 

Hotchklss...                                        .... 

64 
70 

21 

New  Madxid  gage. 

71 

5iR. 

8iR. 

14  R. 

14}  R. 

Man- Bar  . 

80 
83 
85 
87 
92 
98 
103 
106 
106 
112 
114 
116 
121 
123 
125 

11 
11 

15 
16 
14 

Pnhit  Ple«»?wnt . . 

18 

Darnella 

20 

Buddies  Point 

N.  B. 

Stewarts.  . 

Bass 

FrS:.:.:     :           :            :: : 

15 
12 
14 

17 
14 
16 

Sandy  Hook.  . 

Oaycsd  ....                                         .... 

CaruthoTRviUe 

Bells  Point .  -. 

Tennemo  . 

Foot  Island  16 

14 

T.  H.  Island  18  . 

Cottonwood  Point.          

18 

Cottonwood  Point  gage 

125 

2iR. 

6iR. 

11  R. 

12}  F. 

Mitchell    . 

126 

129 
135 
136 
143 
155 
165 
171 

, 

19 

12 
13 

}? 

11 
10 

Wrights  Point 

15 

HalesPoint 

Barfleld 

18 

AshportT.H 

18 
12 
14 

Last*^  Clianoe . 

Yft?ilrw|iar 

13 

19 

Fulton  gage 

175 

4iR. 

7R. 

11}  R. 

13  F. 

SAwnxill  Point , 

180 
188 
194 
197 
198 
200 
204 
205 
206 
200 
218 
220 

Blue  Ditch                         

Random  Shot 

FootIslfflidS5       .             , 

DMins  TfilATid 

T)ens^ord  .  . 

Corona  ,                                                   .... 

10* 

15 

23 

Massy 

Happv  Valley                     

Bianaywine. ! 

10 
13 

14 

22 

16 

St.  Claire  .             

IS 

Redmond  Point 

Memphis  afure 

227 

6F. 

7iR. 

12  R. 

15}  P. 
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Table  No.  3. — Summary  of  dredging  operations^  Mississippi  River  beiow  Cairv, 
during  low-water  season  of  1919, 

"IOTA." 


Distribution  of  time 

Points  of  opention. 

Placing 
plant. 

Dredg. 
tag. 

Chang- 
tag 
cuts. 

Repair- 
tag. 

Pl^ring 
boaU. 

ICaMng 
up 
tow. 

Tow- 
tog. 

Not 
working,. 
awaitiQ^  ToCaL 

lower 

stage. 

Dredge  depot  (230),  lying 
up  Aug.  t-il 

Howt. 

Bowrtm 

Houft. 

fibttft. 

Hown, 

14.05 
4.40 

Bowt. 
1.00 

U85.50 
l.» 

2.00 
2.00 

.30 

>141.40r 

2.15 
3.55 
4.20 
10.00 

JERmuv. 
90.55 

165.10 

Oomn. 
lO5.0i 

Hales  Point  (138),  Ivlng  up 
Aug.  11-26 



355l40 

Tlales  Point  f  130)  Aiyf.  26-28 

1.10 

36.05 

8.45 

6.15 

4&39 

BarOeld    (144),    Iviog    up 
Aug.  2A-Scpt.  10 

8.15 

xao 

806.80 

811.45 

Barfleld  (143),  Sept.  10-13.. 

Barfield    (144),    l3ring    up 

Sept.  13-l.H 

3.00 

62.00 

3.10 

9.50 

82.30 

111.30 

112. 0# 

Barfleld  (143),  Sept.  l«-28.. 

Barfipld    (114),    lying    up 

Sept.  20-Oct.  1 

7.50 

47.15 

3.00 

.20 

aoaos 

.40 

104.30 

107.39 

Wrights  Point  (13.S),  Oct. 

6.05 

44.15 

8.00 

4.45 

8.00 

05.00 

Barfield    (144).    lying    up 

1,390.40 
14.00 

1,306.00 
94.40 

Dredge  depot  (230),  lying 

Total  and  arerege. . . . 

18.05 

189.85 

12.55 

21.10 

28.10 

854.50 

2,188.15 

2,808.00 

Points  of  operaUon. 

Distance 
towed. 

Number 
of  cuts. 

Total 
length 
of  cuts. 

Average 
rate  of 
advance 

hour. 

Depth 
suction 
lowered. 

Averse 
depS 
of  cuts. 

Average 
steam 

pressure 
per 

square 
tach. 

mate 
pump. 

Dredge  depot  (230),  lying  up 
Aug.  7-11 

MOet, 
3 

92 
2 

8 

1 

1 
1 

1 
9 

9 

86 

FeeL 

Ftd, 

FeeL 

FM, 

Xte. 

i?.p.». 

Hales  Point  (188),  lying  up 
Aug.  11-98 

Hales  Point  (136).  Aug.  26-28 

Barfleld  (144),  lying  up  Aug. 

2»-Sept.  10 

8 

10,700 

296 

17 

4.0 

127 

156 

Barfleld  (143),  Sept.  10-18. . . 
Barfleld  (144),  lying  up  Sept. 

8 

12,875 

208 

14-15 

4.9 

129 

157 

Barfleld  (143),  Sept.  18-28. . . 

Barfleld  (144),  lying  up  Sept. 

2&-0ct.  1 

7 

12,850 

272 

18-15 

4.5 

131 

157 

Wrights  Point  (136),  Oct.  1-8 

Barfield  (144),  tying  up  Oct. 

8-NOV.30 

8 

11,750 

266 

15-16 

8.8 

184 

157 

Dredge  depot  (230),  lying  up 
Dec.l 

Total  and  average 

197 

81 

48,175 

255 

18-17 

4.3 

lao 

157 

1  23.30  hours  aground. 


*  122.45  hours  aground. 
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Table  No.  8. — Summary  of  dredging  operations,  Mississippi  River  below  Cairo, 
during  low-water  season  of  1919 — Ck)ntinued. 

"B.  M.  HARROD." 


Distrlbntionoftlme 

Points  of  operation. 

Placing 
plant. 

Dredg. 
lug. 

Chang- 
cuts. 

Repair- 
ing. 

Passing 
boats. 

Making 
up 
tow. 

Tow- 
ing. 

Not 

working 

awaitins 

lowsr 

stage. 

Total. 

Canithorevllle  (112),  lying 
up  Jiily  17-Aug.  3. . . .  .7!! 

Hfnin. 

Hourt. 

fourt. 

JERmre. 

Hunn. 

Bonn. 
4.05 
2.00 

3.45 

Hourt. 
68.15 
2.00 

2.00 
29.00 

X.SO 

Houn. 

669.40 

13.00 

114.16 

4.00 

36.00 

421.00 

8.15 

88.80 

168.00 

1,074.30 

14.45 

Hvuu. 
433.00 

Sandy  Hook  (106),  Au«.  4-?! 

Caruthereville  (112),  lying 

up  Aug.  8-18 !7. . 

6.00 

69.15 

2.15 

ia30 

1130.00 

1.30 

48.30 

i.66 

96.00 
250.00 

Morrlaons  (70),  Aug.  18-22.. 
Darnells  (81 ),  Aug.  23-30.. . . 
Caruthersville  (112),  lying 
•   »ip  Aug.  31-Sept.  17. .  .TT. 

5.30 
7.00 

66.80 
89.00 

3.30 
4.00 

110.00 

4.00 

192.00 

6.00  i      5.00 

432.00 

®  W?Jl  ^"^  ^"*^'  ^P*- 

9.45 
6.00 

59.15 
27.15 

7.00 
1.80 

9.45 

2.00 

96.00 

>IcCTi8ons  (70),  Sept."22^' 
Oct. 8. ......... 

» 804.15 

4.00 

26.80 

408.00 

J'SSTfs^'"^''^'^  "^' 

168.00 

Caruthersvilie  (iS),*  lying" 
up  Oct.  16-Nov.  79 

5.30 
27.16 

1,08a  00 

Dredge  Depot  (230),  Nov. 

6.00 

48.00 

Total  and  average.... 

34.15 

301.15 

18.15 

494.45 

ia45 

20.50 

161.00 

2,261.66  8,312.00 

Patnts  of  operation. 

Distance 
towed. 

Number 
of  cats. 

Total 
length 
of  cats. 

Average 
rate  of 
advance 

Depth 
sacticn 
lowered. 

Avw^e 
depth 
of  cuts. 

Average 
steam 

pressure 

per 
square 
mch. 

Average 

speed 
mam 
pomp. 

"»^Aui."l>:..l^ 

MUa. 

118 
6 

6 
42 
11 

31 

6 

86 

FtiL 

FeH, 

rut. 

Fut. 

£te. 

R.V.m. 

up  Aug.  8-18 .....7!: 

7 

9,060 

163 

17 

4.5 

108 

130 

Morrisons  (70),  Aug.  18-22. . . 
Darnells  (81),  Aug.  23^0.... 
Caruthersville    (112).    lying 

^  up  Aug.  31-Sept.  17 

Sandv^ook    (106),    Sept. 

8 
7 

8,400 
15,500 

126 
174 

17 
17 

5.1 
6.2 

127 
128 

184 
134 

10 

7 

12,650 
6,250 

214 
229 

14 
14 

4.4 

4.1 

126 
126 

134 

Morrisons    (70),    S^t.    22- 
Oct.8 

133 

Morrisons  (70),  Oct.  9-15 .... 

CaruthersTllIe    (112),    lying 
up  Oct.  16-Nov.  29 

42 

118 

Dredge  Depot  (230),  Nov. 

Total  and  average 

416 

39 

51,860 

172 

14-17 

4.7 

122 

138 

^  Patching  boilers. 
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Tabls  No.  a — Summury  of  dredffing  Qperatio»$,  Mu9isBippi  Riv^r  belotr  Cuiro, 
during  loiv-water  season  of  1919 — Continued^. 

''HENRY  FLAD," 


1 

r 
1 

Placing,  £ 
plant7: 

1 

irenrt.  ,  M 
48.25     1 

Distribution  of  timew 

Points  of  operation. 

;r«sg- 

Chang- 

J£S. 

Rjpalr- 
ing. 

Passing 

leaking 

Tow- 
tog. 

Kot 

awBiting  TotaL 
lower 

Ynkjf  Bar   (171),   Wj 

14-2(1 

s^* 

ifevr*. 
15.30 

8.10 

Bmn, 
34.30 

35.00 

.40 

15.15 

^• 

ffonn. 
62. 39 

9.35 

1.15 

f.20 

1.25 

2.30 
1.45 

2.20 

2.50 

16.10 

340.  K 
«10.5Q 
00.45 
t53.50 
334.00 

}      300.00 

Osceola  (105).  lying  up  July 
3&-Auf.  11 

)       S7S.45 

Yankee    Bar   (mx  Aug. 
11-14* .....T?.. 

2.40  '    55.aD 
t 

3.00 

1         73.55 

Osceola  (165).  lying  up  Aug.. 

4.00 

1.30 

1.10 
1.45 

3.30 

3.40 

17.30 

97.)0        1 

Yankee'  Bar   (171).   Aug. 
18-23 

l.ao      54.15 

6.10 

113.39 

Osceola  (165).  lyli^up  Aug. 
23-Sept.  2 

337.39 
55.39 

100.30 

Yankee  Bar  (171).  Sent.  2-4. 

.1.30  1    45.66 

3.30 

3.15 

Osceola  (165);  lylii  ap  Sept. 

155.40 

00.45 

79.30 

1,393.00 

lAst  Chance  (105).  8ept. 
11-19 

2.30  .  114.35 
3.50  1    88.10 

6.  .35 
5.35 

ru 

10S.OD 

Brandywine  (209),  Sept  M^ 
Oct.  3 

« 147.40 

.45 

354.00 

Dredge  depot  (330),  Oct.  4- 
Nov.30 

1,393.00 

Total  and  average. . . . 

59.15  1  464.10 

30.10 

168.06 

66.15 

3f.l0 

105.25  2,433.30    3,300.00 

PoinU  of  operation. 

Distance 
towed. 

Num 
of  00 

ber 

ta. 

Total 
length 
of  cuts. 

Avamm 

rateof 

advance 

per 

hour. 

Dwth 
suction 
lowered. 

A 

< 

< 

>fcut. 

Average 
ateavi 

pressor* 

per 
squaro 
inch. 

malD 
pump. 

Yankee  Bar  (inj,  July  14-36 
Osceola  (165),  lying  up  July 
26-Aug.  11    ... 

MfUt. 

68 

18 
6 

18 
6 

6 

6 

6 
3 

65 

12 

Feet, 
14,450 

FeeL 
137 

Feet, 
14 

FM. 

8.6 

133 

YankeeBar  (171),  Aul^.ii-ii 
Osceola  (165),  lying  up  Aug. 

5 

6,675 

129 

15 

6:3i 

i22   ' 

f 

Yankee  Bar  (171),  Aug.  18-21, 
Osceola  (165),  lying  up  Aug. 
23-Sept  2 

6 

6,750 

.134 

15 

5.5 

128 

130 

Yankee  Bar  (i'/l);  Sept.'i^! ! '. 
Osceola  (165),  lying  up  Sept. 

• 

6,700 

145 

« 

4:9- 

125 

•    ']» 

Last  Chance  (165),Sept.  11-19. 

Brandywlne  (309),  Sept.  19- 

Oct.3 

13 
8 

21,450 
11,900 

187 
135 

14-15 
13-14 

4.4 
4.0. 

124 
12B 

•  "ill 
lao 

Dredge  depot  (230),  Oct.  4- 
Nov.30 

Total  and  average 

197 

50 

67,935 

146 

13-15 

4.5 

133 

130 

*  stopped  working  on  this  eronlnff  aoeoont  sfaortace  of  firemen. 

*  Labor  shortage. 
'Repairing  nuiin  pump. 
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Tablb  No.  8. — fifvmrndrgr  of  dreilgin^  operations,  Mississippi  River  b^oto  Cairo, 
during  Una-water  season  of  1919 — CJontlnued. 


"GAkMA.' 


Points  ttf  opecBtion. 


Cat  Island  (253)  lying  up 
Aug.  1-10 

Lake  Provldcnco  (642)  Aug. 
10-Sept.l3 

Lake  Providence  (542)  ly- 


Distributionoftime. 


Flaeing 
plant. 


Houn. 


7.60 


ingiwBept.  13-20. 


J  up  Be 
nville 


Greenville  (480),  lying  up  ' 
Sept.  21-Nov.  13 1 

Dredffe  ^pot  (230),  lying 
up  Nov.  13-20 


Total  and  average 7. 60 


Dredg- 
ing. 


JSbvrt. 


213.00 


213.00 


Chang- 
ing 
cuts. 


Baan. 


Repair-  Passing 
ing.    '  boats, 


Honn.  I  H(mu. 


36.35 


86.35 


1293.45,      2.40 

I 

I 


2IR.4S  I      3.W 


Tx 


Htmn,  \  Hown. 
,     8.00 


8.30  '>103.20 


4.30      44.45 
6.00     252.00 


19.00  1  408.  t» 


Not 

working, 

awaiting 

lower 

stage. 


228.00 
1146.20 

183.00 
1,240.45 

132.00 


1,«§.06 


Total. 


231.00 
810.00 
183.00 

i,2gaoo 
3Qaoo 


2,904.00 


Points  of  operatlOD. 


Cat  Island  (253),  lying  up 

Aug.  1-10 

lAke  Providence  (643),  Aug. 

lO-Sept.  13 

Greenville    (480),   lying  up 

Sept.  21-Nov.  13 
dredge  del 

Nov.  134 

Total  and  average. 


Dredge  depot  (230),  lying  up 


Distance 
towed. 


MHet, 
33 

289 

62 

250 


Number 
of  cuts. 


634  I 


Total 
length 
of  cuts. 


Feet, 


82,650 


82,660 


Average 
rate  of 
advance 

hour. 


153 


163 


Depth 
suction 
lowered, 


Feet. 


12-16 


12-16 


Averwe 
depth 
of  cut. 


4.6 


4.6 


Avtrage 
steam 


per 
square 
inch. 


Lbs. 


116 


116 


Averace 
speed 
main 

pump. 


R,  p.  m. 


153 


153 


>  5.50  hours  broken  baffle  plate;  84.80  hours  Jet  pipe;  111.46  hours  main  pump;  113.20  hours  pumping 
engines:  22  hours  winding  gear, 
s  31  hours  pulling  Corona  off  ground. 
*  58.16  hours  labor  shortage. 

Tabub  No.  4. — Dimensions  of  channel  at  Memphis  Harbor  ^ring  dredging 
season  of  1919,  determined  by  smrveys. 


Name  <rfvoB8ing. 

Date  of 
survey. 

Least 
depth  in 
channe). 
250  feet 

wide. 

Least 
width  «f 

9-foot 
channel. 

Gages  and  their  readings  at 
time  of  survey.     * 

lifles 
below 
Cabro. 

Readings. 

Standard 
gage  at— 

Local 
ga«e. 

gage. 

227 

Memohls  Harbor 

July  80 
Sept    3 
Oct.  81 
Nov.  21 
Dee.  80 
May  16 

Feet. 

8.6 
6.0 
19.0 
12.0 
10.  e 
23.0 

Feet. 
160.0 
75.0 
350.0 
260.0 
860.0 
650.0 

Feet. 
13.0 
6.5 
12.0 
23.0 
86.0 
32.0 

Fea. 
12.8 
6.8 
11.9 
33.3 
34.7 
32.0 

Memphis. 
DO. 

Do 

Do 

Do. 

Do 

Do. 

Do 

Dow 

Do - 

Da 
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Tabu  No.  5. — Summartf  of  dredging  aperatiow,  Memphis  Harbor,  during  Io«r> 

water  season  of  1919, 

"NORTHBRW  NO.  2." 


• 

Distribution  of  time. 

Points  of  operation. 

diang- 
ing 
loca- 
tion of 
plant. 

Dredg- 
ing. 

Han- 
dling 
scows. 

up. 

Repairs. 

Passing 
boato. 

Not 

work- 
ing. 

Total. 

Ifrmnhls  harbor,  Jane  30- 

JETottrt. 
10.00 

HimT9. 
400.15 

Hcuu. 
18.90 

Houn. 
3.15 

now9, 
336.30 

Howrt.     Htmn. 

5.30  2,178.00 

864.00 

H«mr9. 
2  9iS2.0l> 

Dradge  depot,  Oct.  27-Dee.  1. 

MU  ai> 

1               ~ 

Total  and  average 

10.00 

400.16 

18.30 

8.16 

336.30 

5.30  3,042.00  i  3.S16.0fr 

Points  of  operation. 

Distance 
towed. 

Total 
length 
of  cuts. 

Width 
of  cut. 

Average 
depth 
of  cut. 

drw^. 

Memphis  harbor,  June  26-Oot 
Dredge  depot,  Oct.  27-Dec.  1. 

26 

mun. 

2 
3 

Feet. 
5,680 

Fut. 
30 

Feet. 

7.2 

Wett. 
6-14 

Total  and  avArager 

5  1        iSAflO 

30  '           7.2 

A^VA 

1 

1                  t            "  "■ 

"IOTA." 


Distribution  of  time. 

Points  of  operation. 

Plac 

ing 

plant. 

D 

E 
4 

1 

,redg. 
Ing. 

(Slang- 
ing 
cuts. 

Re- 
pairs. 

Pass- 

boafs. 

Mak- 
ing 
up 

tow. 

Tow- 
ing. 

Not 
work- 

Ing 
lower 
stage. 

1 

!  To^sL 

Memphis     Harbor    (227), 
June  23-Aiig.  6 

Memphis  Harbor  Feb.  12-25. 

Predpe  depot  (230),  Feb. 
25-2li 

Houn. 

7.00 

22.30 

ro«r«. 
62.35 
33.50 

Houn. 
114.30 
16.30 

Houn. 
1.55 
8.15 

Houn. 
22.25 
3.25 

Houn. 
11.00 
19.30 

16.20 

Houn. 

4.00 
1.05 

.40 

Houn.     Hours. 
456.35  '1,080.00 
124.55!    330.00 

13.00  i      30.00 

Total  and  average 

29.30 

596.25 

131.00 

10.10 

25.50  I    46.50 

1 

5.45 

594.30  il, 440.00 

Poinds  of  operation. 

Dis. 
tano< 
towed 

8 

I. 

Num- 
ber of 
cuts. 

54 
11 

Total 
length 
of  cuts. 

Aver- 

advance 

per 

hour. 

1 

suction  1 
lowered.  1  [ 

Feet.    1 
13-18  I 

Aver- 
age 
iepth 
>fcut. 

Aver- 
age 

steam 

pressure 

per 

square 

inch. 

Aver- 
age 
speed, 

pump. 

Memphis  Harbor  (227),  June 
23-A  111?.  6 

Milei 

Feet. 

.•10,625 

12,450 

Feet. 
109 
93 

Feet. 

.17 

Lbs. 
133 
125 

R.p.m. 
161 

MemphLsHarbor.  Feb.  12-25. 

Dredw    depot    (230),    Feb. 

25-26 

3 
3 

14-18  1          6.6 
1 

155 

Total  and  average 

9 

65 

63,075 

106 

13-18  '         5.9 

1 

129  1 

158 
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Tablb  No.  5. — Summary  of  dredging  operatiatis,  Memphis  Harhor,  during  low- 
toatet  season  of  1919 — Ck)ntinued. 

"ZETA." 


Difltribationoftimfi. 

Points  of  operation. 

Plao- 

ing 

plant 

Dredg- 
ing. 

CJbang- 
ing 

ODtS. 

Re- 
pairs. 

Pass- 
boats. 

Mak- 

ing 
up 
tow. 

1 

Tow- 
ing. 

Not 
work- 

awajt- 

ing 

lower 

stage. 

Total. 

Memphis     Harbor     (227), 
June  l6-0ct.  11 

Hourt, 
48.05 

Hottrt. 
1.524.55 

Hourt, 
154.00 

Hour*, 
50.30 

Hourt, 
123.15 

flourt 
2.35 

3.00 

Hourt. 
3.20 

1.30 

Hourt, 
909.55 

106.55 

Hourt, 
2,816.36 

111.25 

Total  and  average — 

48.05 

1,524.55 

154.00 

50.30 

123.15 

5.35 

4.50 

1,016.50 

2,928.00 

Points  of  operation. 

Dis- 
tance 
towed. 

Num- 
ber of 
cuts. 

lit 

Aver- 
hour. 

1  Aver- 

square 
Inch. 

FeeL    \    Lbt. 
5.4  I         103 

Avei^ 
main 

pump. 

Ifemphis  Harbor  (227),  June 
Ift-Oct.  11 

MUet.  1 

3  >          125 

FeeL 

110,020 

Ftet. 
69 

Feet. 
13-18 



R,  p,  «• 
160 

Dredge   depot   (230).    lying 

3 



'  1 

Total  and  average 

6  1          125 

110,020 

69 

la-is 

5.4  1         103 

160 

"DELTA." 


Distribution  of  time. 

Potntsofqpera^on. 

Plao- 

Ing 

plant. 

Dredg- 
ing. 

Ing 
cu^. 

Re. 
pairs. 

Hourt. 
68.05 

Pass- 

boafs. 

Hourt. 
9.25 

Mak- 

ing 
up 
tow. 

Tow- 
ing. 

Not 
work- 

ing 
lower 
stage. 

Total. 

Menu>his  Batbat  (227),  Sept. 

Hourt. 
1.40 

Hourt. 
155.35 

Hourt. 
21.50 

Hourt. 
1.00 

Hourt. 
2.00 

.20 

1.10 

.40 

.46 

.40 

Hourt. 
160.46 

1,186.20 

48.00 

45.00 

110.50 

33.20 

Hourt. 
429.20 

1,186.40 

161.00 

Memgiis  Harbor  (227),  Nov. 

22.20 

62.35 

6.16 

8.35 
13.40 
31.46 

18.25 
3.66 

3.40 
11.40 

14.00 

^J^C^^^.A'^. 

71.00 

Memnhis  Harbor  (227),  Jan. 

40.55 

72.36 

3.15 

264.00 

Dredge  depot  (230),  Jan.  12- 

48.00 



Total  and  average.... 

64.55 

230.45 

31.20 

122.06 

31.45 

30.20 

5.35 

1,593.15 

2,160.0» 

Digitized  by  VjOOQIC 


3122        BEPORT  OF  THB  GHIBF  OF  EFaiKBBBS,  TJ.  S.  ASlhTF. 

Tablb  No.  5. — Sumtnarp  of  dredging  operallofM,  MemphU  Sarhor^  dmrinf  tov- 
icater  teason  of  1919 — OontiBued. 

"  DBI/TA  **— Contlnaed. 


PomtaofoparAtion. 

Dlfl- 
^aoe 
(owed. 

Num- 
ber of 
cuts. 

Total 

Aver- 
adTftnoe 

». 

Aver- 

3 

ppeflsiire 
incii. 

1 
pomp. 

lowered. 

Memphis  HailMr  (237),  Sept. 

MOtt. 
8 

t 

8 

8 

8 
3 

12 

4 

FeeL 
10,825 

2,825 

Fut. 
70 

48 

FteL 
13-18 

13-18 

FttL 
6.1 

•.8 

Xte. 
140 

141 

^'^^ 

Uamgiis  Harbor  (327),  Nov. 



nt 

'^.^^T.:)'!^^!'.. 

Memphis  Harbor.  Jan.  1-U... 
DiOdgO  depot  (230),  Jan.  12>13. 

4 

8^700 

81 

1»-18 

4.8 

144 

IS* 

Total  and  aven^ 

18 

20 

17,060 

61 

18-18 

5.8 

143 

IM 

"EP8ILON." 


Distribution  of  time. 

Pdnts  of  operation. 

Plac- 
ing 
plant. 

Dredg- 
ing. 

Chang- 
ing 
outs. 

Re- 
pairs. 

Pass- 
boats. 

Mak- 
ing 
up 

low. 

Tow- 
ing. 

work- 

.^ 

lower 

stage. 

TolaL 

Memirtiis  Harbor,  May  1»-«1. 

Hour», 
48.36 

Houn, 
166.10 

fTottff. 
8.80 

Hewn. 
68.80 

Hown, 
16.16 

Houn, 
8.20 

Hwtn. 
6.86 

JBTottrs. 
86.30 

^ 

Points  of  operation. 

Dte- 
tanoe 
tow«d. 

Num- 
ber of 
cats. 

Total 
length 
of  cuts. 

Aver- 

advanoe 
hour. 

Biicnon 
lowered. 

Aver- 
age 
depth 
of  cut. 

Aver- 

steam 

press  Orel 

per 
square 
inoh. 

Aver 

i£ata 
pump. 

MempliliiHart>or,May  18-81., 

Mliet. 

8 

18 

Feet. 
11«000 

Feet. 
166 

Feet, 

14-n 

Fea. 
6.1 

i 

*"•& 
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T^BLV  No.  6. — 8t(Uement  of  cost  of  work,  Mississippi  Riv^  dredging  district, 
for  the  period  June  1,  1919,  to  May  SI,  1920, 


Labor  and 
subsistence. 


Fuel. 


Materials. 


Total. 


Grand 
total 


Gareoft>l8nt.. 


BEPAIBS  TO  PLANT. 


Dredge  Beta 

Dredge  Gamma 

Dredge  Delta 

Dredge  Epsilon 

Dredge  Zeta 

Dredge  Iota 

Dredge  Kappa 

Dredge  Henry  Flad 

Dredge  B.  li.  narrod 

Dredge  Northern  No.  2 

Steamer  Leota 

Steamer  Inspector 

Steamer  John  Ewens 

Steamer  Saturn 

Steamer  Jupiter 

Steamer  Vulcan 

Steamer  Venus 

Steamer  Mars 

Steamer  Mercury 

Pile  sinker  No.  13 

Pile  sinker  No.  881 

Pile  sinker  No.  »83 

Pump  boat 

Barge  No.  041 

Barge  No.  051 

Quarter  boat  Wabash  No.  3 

Floating  derrick  M.  R.  C.  No.  1., 

Boats,  flat,  calking , 

Motor  boat  M.  R.  C.  No.  1 

Motor  boat  M.  R.  C.  No.  2 

Motor  boat  Obion 

Skiffs 


Buildings  and  grounds 

Marine  ways 

Permanent  outfit 

Outfit,  care  of  and  repairs  to. 

Handling  materials 

Buoys  (construction) 

Leota's  oil  burners 

Delta's  oil  burners 

Pontons  (construction) 

Fuel  barge  (construction). 


Barge  No.  1314  (fuel)  (alterations) 

Oil  burners,  installation,  power  plant. , 

New  motor  boat  (construction) 

Kappa  boilers  (installation) 

Testing  oil 


FIELD  OPEBATIOirS. 


Dredge  Gamma 

Dredge  Iota 

Dredge  Henry  Flad..., 
Dredge  B.  M.  Harrod., 

Steamer  Leota 

Steamer  Inspector 

Steamer  Saturn 

Steamer  Jupiter 


MEICPHIS  HABBOa. 


Dredge  Delta 

Dredge  Zeta 

Dredge  Iota 

Dredge  Northern  No.  2. 
Surveys 


Grand  total.. 


19^,398.01 


3,703.12 

5,539.54 

9,848.93 

14,879.42 

7,323.63 

9,638.22 

3,863.02 

8,998.53 

6,020.04 

5,080.05 

2,009.60 

4,544.27 

18.67 

1, 725. 17 

1, 172. 17 

1,746.91 

1,205.82 

1,561.78 

1,209.13 

402.22 

224.52 

655.78 

23.06 

20.56 

41.77 

3.40 

03.60 

6.09 

252.50 

47.72 

32.20 

1,401.55 

13,554.77 
2,513.11 


121,470.00 


9,316.36 

8,223.20 
535.15 
915.74 

1,494.41 
16,507.18 

3,741.41 

42.62 

808.15 

360.00 

2,206.98 


19,411.02 
16,863.76 
20,221.23 
$,099.59 
3,365.60 
6,117.89 
6,670.05 
862.44 


10,963.86 
12,924.29 
6,688.15 
4,640.00 
178.01 


12,334.42 
4a  00 


35.00 
33.81 


.6,735.02 
6,382.50 
8,327.13 
7,795.60 
2,362.00 
3,187.01 
1,087.00 
603.42 


4,409.85 
11,052.80 
5,293.45 
1,174.58 


11,386.76 


1,601.42 
4,862.66 
3,986.15 
2,118.10 
2,232.67 

680.97 
3,071.14 
4,856.22 
1,066.43 

258.93 
1,207.47 


818.34 

676.25 

442.87 

257.98 

488.09 

394.52 

99.18 

11.30 

180.19 

4.70 

.08 

6.71 

21.24 

96.76 

11.69 

17.64 

.87 

11.90 

128.56 

4,270.71 

322.49 

17,775.27 

1,076.28 

120.71 

47.30 

3,370.63 

608.72 

11,506.33 

113. 11 

25.18 

310.67 

26.66 

23,191.91 

1.53 


800.37 

601.94 

1,028.97 

1,031.51 

225.01 

313.15 

436.19 

60.99 


729.34 
234.29 
447.34 
231.11 
.07 


$3,766.05 

7,140.96 

14,711.59 

18,865.57 

9,441.73 

11,870.89 

4,543.99 

12,069.67 

10,877.16 

6,146.48 

2,268.53 

5,751.74 

18.67 

2,543.51 

1,848.42 

2, 189. 78 

1,463.80 

2,050.47 

1,603.65 

501.40 

235.82 

835.97 

27.76 

20.04 

48.48 

24.64 

190.45 

18.38 

270.14 

48.59 

44.10 

1,530.11 


26^946.41 
22,748.20 
29,577.33 
28,920.60 
5,852.61 
0,618.05 
7,193.24 
1,435.85 


16,103.05 
24,211.38 
12,428.04 
6,045.60 
178.08 


1122,254.77 


122,970.04 

30,159.90 

2,875.60 

17,775.27 

10,391.64 

8,343.91 

582.45 

4,321.37 

2,036.94 

28,013.51 

3,854.53 

67.80 

1,206.82 

395.66 

25,398.89 

1.53 


132,298.29 


68,967.14 


571,918.05 


9030--KNG  ia20— FT  S 


-06 
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FINANCIAL   stATEMKNT,   MISSISSIPPI   RIVER   DREDGING   DISTRICT. 

Appropriation  for  Mississippi  River, 

July  1,  1919,  balance  unexpended $13,693.  78 

Received  from  sales  and  leases,  etc 28, 944.  92 

40.638.70 
June  30, 1920,  amount  expended  during  fiscal  year 32, 190. 31 

June  30,  1920,  balance  unexpended 8,448.  S9 

June  30,  1920,  outstanding  liabilities 807. 32 

June  30, 1920,  balance  available 7, 581. 07 

Appropriation  for  flood  control,  Mississippi  River  and  Sacramento  River,  Calif. 

July  1,  1919,  balance  unexpended $156, 396. 68 

Amount  allotted  from  sundry  civil  act  of  July  19, 1919 550, 000.  00 

Amount  allotted  from  sundry  civil  act  of  June  5,  1920 642,000.  00 

Amount  received  by  transfer  of  funds  from  allotment  "  Dredging 
and  miscellaneous,"  sundry  civil  act  of  July  1,  1918,  first  and 

second  Mississippi  River  Commission  districts  (E.  D.  15927/609)  _  25, 000. 00 

1, 373, 396. 68 
June  30,  1920,  amount  exp^ided  during  fiscal  year 528, 243. 14 

June  30,  1920,  balance  unexpended 845, 153. 64 

June  30, 1920.  outstanding  liabilities $78, 164. 88 

June  30,  1920,  amounts  covered  by  incompleted  con- 
tracts   105, 069. 32 

183, 234. 20 

June  30,  1920,  balance  available. J 661, 919. 34 

Appropriation  for  increase  of  compensation,  rivers  and  harbors,  1919. 

July  1, 1919,  balance  unexpended $242.42 

June  30,  1920,  amount  expended  during  fiscal  year 218. 38 

June  30,  1920,  balance  deposited  with  United  States  Treasurer  to 
credit  of  appropriation  cited 24. 09 

Appropriation  for  increase  of  compensation,  rivers  and  harbors,  1920. 

Amount  received  from  above  act $18,000.00 

June  30,  1920,  amount  expended  during  fiscal  year $18, 812. 11 

June  30,  1920,.  amount  deposited  with  United  States 
Treasurer  to  credit  of  appropriation 67. 81 

13,379.92 

June  30,  1920,  balance  unexi)ended 4, 620. 08 

June  30,  1920,  outstanding  UabUitiee 1,146.98 

June  30, 1920,  balance  to  credit  of  appropriatloi] 8, 478. 10 
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Abstract  of  contracts  in  force,  June  SO,  1920. 


Contractor. 

Cbaracter  of  work. 

Price. 

Date  of 
contract. 

Date  of 
approval. 

Date 
fixed  for 

com- 
mence- 
ment of 

work. 

Date  of 

Per- 
cent- 
age  ol 

pletion. 

Heine   Safety   Boiler 
Co. 

West  Kentucky  Coal 

Water-tube    boil- 
.  ers. 

Coal 

122,300.00 

41,400.00 

100.00 

S160.00 
100.00 

1919. 
Sept.  12 

•1920. 
Apr.  23 

1919. 
June  30 

June  21 
...do.,.. 

1919. 
Dec.    3 

1920. 
May    5 

19». 
July  17 

...do.... 
...do.... 

1920. 
Sept.  12 

May  10 

1919. 
July    1 

..*o.... 
...do.... 

1920. 
Mar.  12 

Peret. 
90 

86 

Co.1               ' 

Comberland  Telephone 
ATelegiapiicS^ 

L«yd  W.  lAng,  trusteed 

GharlesW.  Hunter*... 

Waterfront  privi- 

JX 

June  80 

...do.... 
...do.... 

100 

100 
100 

>  informal. 


'Lease. 

F.    H.    HiLLIABD, 

Assistant  Engineer  in  Charge. 


Appendix  3. 


IMPROVING  MISSISSIPPI  RIVER,  FIRST  AND  SBOOND  DISTRICTS. 


The  first  district  extends  f rdln  Cape  Girardeau,  Mo.,  to  the  foot  of  Island  40, 
a  distance  of  270  miles.  The  second  district  extends  from  foot  of  Island  40 
to  the  month  of  White  River,  a  distance  of  173  miles. 

District  headquarters :  Memphis,  Tenn. 

District  engineer :  Maj.  J.  N.  Hodges,  Ck>rps  of  Engineers. 

President  Mississippi  River  Commission:  CoL  C.  McD.  Townsend,  Corps  of 
Engineers,  United  States  Army,  to  February  15,  1920;  Col.  M.  M.  Patrick, 
Corps  of  Engineers,  United  States  Army,  to  March  1,  1920;  Col.  Charles  L. 
Potter,  Corps  of  Engineers,  United  States  Army,  since  March  1,  1920. 


I.  Revetments: 

(c)  Ohio  River  below  mouth  of 

Cache  River. 
(6)  Columbus,  Ky. 
(c)  Hickman,  Ky. 
((f)  Slough  Landing  Neck,  Tenn. 
(e)  New  Madrid,  Mo. 
if)  Gayoso  Bend,  Mo. 
(g)  Caruthersville,  Mo.  ' 
{h)  Barfleld,  Ark. 
(0  Plum    Point    Reach,    Aik. 

and  Tenn. 
(i)  Golden  Lake,  Ark. 
(ft!)  Hopefleld  Bend,  Ark. 
(/)  Memphis  Harbor,  Tenn. 
(m)  Bauxlppl,  Ark. 
(n)  Wyanoke,  Ark. 
(o)  Norfolk,  Miss. 


WOBKS. 

I.  Revetments — Continued, 
(p)  Star  Landing,  Miss, 
(g)  Porter  Lake,  Ark. 
(r)  Walnut  Bend,  Ark. 
(«)  Trotters,  Miss. 
it)  Helena,  Ark. 
(I/)  Delta,  Miss, 
(v)  Oldtown,  Ark. 
(tr)  Sunflower,  Miss. 

II.  Experimental  revetment 

III.  Levees: 
(a)  Upper  St.  Francis  district 
(6)  Reelfoot  district 
(c)  Lower  St  Francis  district 
id)  Upper  Yazoo  district 
(c)  White  River  district 

IV.  Surveys. 

V.  Plant  • 
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I.  KEVETJ'MENT. 

(a)   Ohio  Hirer  below  the  mouth  of  Cache  River. 

Location  .and  description. — Four  miles  above  (^iilro,  on  the  right  bank  of  the 
Ohio  Klver. 

Origiiuil  condition. — For  some  years  past  t\\o  right  bank  of  the  Ohio  River, 
from  n  short,  distance  )>eiow  the  mouth  of  the  Cache  lUver  to  near  the  Illinois 
Central  Hallroad  bridge,  has  been  slowly  wcMirlng  away,  until  at  two  points  the 
river  has  gotten  In  rather  dangerous  proximity  to  the  levee  and  railroad  em- 
ban  kn)  en  t. 

Prerious  projects. — None. 

Existing  project. — ^The  existing  project  was  adopted  August  24,  1918,  and 
contemplated  the  installation  of  about  2,000  linear  feet  of  fascine  revetment. 

Opei'ations  and  results  during  the  fiscal  year. — None. 

Condition  at  the  end  of  fiscal  year. — Slight  caving  continues,  both  above 
and  below  the  re#tment  work,  which  will  necessitate  the  extension  of  this 
work  upstream  and  downstream  in  the  next  year  or  two. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement. — ^The  river  bank  where  the  revetment  was  placed  has 
been  protected  against  further  encroachments. 

Proposed  operations. — It  is  proposed  to  extend  this  work,  both  up  and  down- 
stream as  ^on  as  the  necessary  funds  and  plant  become  available. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Gommlssioo 
of  November  19,  1914,  the  secretary  Is  charged  with  the  duty  to  secure 
complete  commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi- 
River. 

(6)  Columbus,  Ky. 

Location  and  description. — ^Twenty-one  miles  below  Cairo,  left  bank. 

Original  condition. — For  some  years  prior  to  1890  the  river  bank  In  front 
of  Columbus  was  subjected  to  more  or  less  active  caving,  finally  resulting  in 
the  necessity  of  fixing  the  channel  and  of  preventing  further  encroachment 
upon  the  town,  whose  river  front  property  was  alr^^ady  In  close  proximity  to 
the  bank. 

Previous  projects. — None. 

Existing  project. — The  existing  project  was  adopted  In  1889  and  contem- 
plated the  installation  of  submerged  rev*;tment  dikes  along  the  Columbus 
front. 

Operations  and  results  during  the  fiscal  year. — ^None. 

Condition  at  the  end  of  fiscal  year. — xill  dikes  are  In  effective  condition  and 
suggest  no  probable  need  of  further  expenditure. 

Local  cooperation. — None. 

Terminal  facilities, — None. 

Effect  of  improv^iient. — The  river  channel  in  the  vicinity  of  Columbus  has 
been  fixed,  and  the  town  protected  from  its  further  encroachments.  The 
bank  between  dikes  and  for  some  distance  below  has  been  maintained. 

Proposed  operations. — None. 

Recommended  modifications  of  proj^t. — None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  Is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  wafer-borne  traffic  on  the  Mississippi  River. 

(c)  Hickman,  Ky. 

Locdtion  and  description. — ^Thirty-six  miles  below  Cairo,  left  bank. 

Original  condtf ion.— Throughout  the  eighties  active  caving  was  in  progress 
along  the  Hickman  river  front  to  the  extent  that  in  the  year  1889  it  became 
necessary  to  initiate  revetment  for  the  maintenance  of  the  Hickman  Harbor 
and  for  the  protection  of  its  river  front  property. 

Previous  projects. — ^None. 

Existing  project. — ^The  existing  project,  adopted  in  1889,  provided  for  the 
revetment  of  the  caving  bank,  to  the  end  of  holding  the  river  channel  In  its  then 
position  and  of  preventing  threatened  destruction  of  town  property. 
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Operations  and  results  during  the  fiscal  year, — ^None. 

Condition  at  the  end  of  fiscal  year, — ^The  revetment  throughout  is  in  good 
condition.    No  change  of  any  consequence  has  occurred  since  last  report. 

Local  cooperation. — ^None. 

Terminal  facilities, — ^None.  • 

Effect  of  improvement, — The  town  of  Hickman  has  been  guarded  against 
serious  property  loss,  its  river  slope  has  been  made  stable,  and  the  channel  in 
front  of  the  town  has  been  permanently  located. 

Proposed  operations. — None. 

Recommended  modifications  of  project.-^^one. 

References  to  published  articles  not  previously  reported, — None. 

Commercial  statistics, — By  resolution  of  the  Mississippi  River  Commission* 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River, 

(d)  Slough  Landing  'Seek,  Tenn. 

Location  and  description. — Sixty-eight  to  eighty  miles  below  Cairo,  left 
bank. 

Original  condition. — This  is  a  long,  narrow  point  of  land  around  which  the 
Mississippi  River  flows,  making  acute  bends  on  the  upper  and  lower  sides. 
Active  bank  caving  had  been  in  progress  in  both  bends  for  a  number  of  years, 
resulting  In  a  progressive  diralDution  of  the  distance  across  the  neck.  More- 
over, incident  to  the  extreme  floods  of  1912  and  1913,  marked  surface  scour 
developed  from  rapid  crossflow,  thereby  bringing  into  question  a  serious  hazard 
of  cut-off,  the  effect  of  whlcli  would  be  a  disturbance  of  river  conditions  over 
a  period  of  years  and  for  many  miles  above  and  below  the  neck. 

Previous  projects. — ^None. 

Existing  project. — The  existing  project  was  adopted  in  1913  to  eliminate  the 
danger  of  cut-off,  by  the  revetment  of  the  bends  to  prevent  further  bank  loss, 
and  by  the  construction  of  a  levee  or  dike  along  the  neck  to  check  crossflow 
and  surface  scour  during  the  higher  river  stages. 

Operations  and  results  during  the  fiscal  year. — None. 

Condition  at  the  end  of  fiscal  year. — About  80  per  cent  of  the  revetment  re- 
quired on  the  upper  side  of  the  neck  is  completed.  The  work  is  in  excellent 
condition  with  the  exception  of  a  few  breaks  ii^  the  bank  pavement.  Bank 
caving  has  definitely  ceased  throughout  the  lehgth  of  Ibend  where  caving  was 
most  active.  Caving,  however,  is  in  progress  from  the  downstream  end  of  the 
work  for  a  distance  of  about  4,000  feet.  The  levee,  or  dike,  longitudinal  of 
the  neck,  has  effectively  eliminated  the  question  of  crossflow  and  consequent 
surface  scour. 

Local  cooperation, — None. 

Terminal  facilities. — ^None. 

Effect  of  improvement. — The  heretofore  caving  bend  has.  be^n  stabilized. 
The  point  of  the  confronting  reef  has  moved  downstream  correspondingly.  In 
conjunction  with  the  levee  or  dike  constructed  throughout  the  length  of  tUe 
neck,  the  threatened  cut-off  of  the  river,  across  the  latter,  has  been  obviated. 

Proposed  operations, — Extension  downstream  for  a  distance  of  about  4,000 
feet  will  probably  have  to  be  made  during  the  next  two  or  three  years  unless 
the  caving  ceases  or  decreases  materially  in  rate. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  trafllc  on  the  Mississippi  River. 

(e)  Netc  Madrid,  Mo, 

Location  and  descriptio7i. — Seventy-one  miles  below  Cairo,  right  bank. 

Original  condition. — New  Madrid  is  located  at  the  head  of  a  sharp  b^nd  of 
the  river,  opposite  Watsons  Point  or  Slough  landing  Neck.  The  bank  in 
front  of  the  town  had  eroded  for  a  number  of  years,  to  the  point  that  in  1893  It 
was  determined  to  be  necessary  to  install  revetment  in  order  to  fix  the  curvature 
of  the  river  in  this  vicinity  and  to  guard  the  town  against  Its  further  Inroads. 

Previous  projects. — None. 

Existing  project. — ^The  existing  project,  dating  from  1893,  had  in  view  the 
construction  of  a  sufllcient  length  of  standard  fascine  revetment  to  stabilize 
river  and  bank  conditions  along  the  New  Madrid  front.  GoOqIc 
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Operations  and  results  during  the  fiscal  year.— None. 

Condition  at  the  end  of  fiscal  year.— The  entire  work  Is  In  excellent  craditton. 

Local  cooperation, — None. 

Terminal  facilities. — ^None. 

Effect  of  improvement,— The  curvAture  of  the  stream  throughout  the  New 
Madrid  Bend  has  been  fixed,  the  front  of  the  town  made  secure,  and  the  destruc- 
tion of  its  river  front  property  prevented. 

Proposed  operations. — None. 

Recommended  m^ifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported, — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Ck>inmission  of 
November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(f)  Oaposo  Bend,  Mo. 

jA>cation  and  description. — One  hundred  and  six  miles  below  Cairo,  right  hank. 

Original  condition. — Caving  in  Gayoso  Bend  had  been  quite  active  for  a  num- 
ber of  years,  and  had  progressed  until  the  river  bank  was  in  such  dangerous 
proximity  to  the  controlling  levee  line  that  the  United  States  constructed  a 
levee  loop  around  the  most  threatened  point  in  1914.  This  loop  was  extended 
downstream  by  the  local  levee  board  during  1915-16.  A  further  retirement  of 
the  levee  was  deemed  inadvisable  ol  account  of  low  and  swampy  country  hehlnd 
the  existing  levee,  which  would  render  levee  constmction  unduly  costly ;  hence, 
protection  by  revetment  was  authorized  at  the  joint  cost  of  the  Federal  Gov- 
ernment and  local  levee  district. 

PretHous  projects. — ^None.  " 

•  Existing  project. — Adopted  in  1916 ;  contemplates  the  protection  of  the  levee  in 
this  bend  by  the  installation  of  standard  fascine  revetment. 

Operations  and  results  during  the  fiscal  year. — None. 

Condition  at  the  end  of  fiscal  year. — Caving  continues  upstream  from  the 
upper  end  of  the  revetment  work,  and  has  recently  developed  below  the  down- 
stream end  of  the  work.  It  is  probable  that  an  extension  of  this  work,  hoth  up 
and  down  stream,  will  have  to  be  made  in  the  next  year  or  two. 

Local  cooperation. — ^The  St.  Francis  Levee  Board  of  Missouri  contributed 
$150,000  toward  the  cost  of  tUis  work. 

Terminal  facilities. — ^None. 

Effect  of  improvement. — ^The  revetment  placed  has  resulted  in  the  stabilizing 
of  the  river  bank  and  the  protection  of  the  levee. 

Proposed  operations. — ^None,  except  minor  repairs  to  the  existing  works. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  Ulver  Commission 
of  November  J9,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(g)  CaruthersviUe,  Mo. 

Location  and  description. — One  hundred  and  ten  miles  below  Cairo,  right 
bank. 

Original  condition. — Prior  to  1898  the  river  in  this  vicinity  had  approached 
the  town  of  Caruthersville,  to  the  point  of  requiring  that  the  town  front  be 
revetted  as  the  alternative  to  the  serious  destruction  of  its  property  and  levee. 
It  was  desirable  as  well  to  hold  this  point  as  an  assistance  in  fixing  the  banks, 
both  above  and  below,  where,  for  some  distance,  the  controlling  levee  was  quite 
close  to  the  river. 

Previous  projects. — ^None. 

Existing  project. — ^The  existing  project  provided  for  the  holding  of  the 
Caruthersville  point  in  the  interest  of  channel  and  bank  conditions  in  the 
locality,  and  dates  from  the  year  1898.  It  contemplated  the  construction  of  a 
spur  dike  and  sufficient  fascine  revetment  to  effect  the  purpose  outlined. 

Operations  and  results  during  the  fiscal  year. — ^None. 

Condition  at  the  end  of  fiscal  year. — ^The  work  Is  in  excellent  condition 
throughout 

Local  cooperation. — ^None. 

Terminal  facilities. — ^None. 
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Effect  of  improvement, — ^The  improvement  has  resulted  In  the  prevention  of 
farther  bank  erosion,  in  the  fixing  of  river  conditions  in  the  vicinity,  and  in 
guarding  the  town  of  Caruthersville  and  adjacent  levees  from  serious 
destruction. 

Proposed  operations, — ^None.  , 

Recommended  modifications  of  project. — ^None. 

References,  to  published  articles  not  previously  reported. — ^None. 

Comm^ercial  statistics. — By  resolution  of  the  Mississippi  River  Ck)mmission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

{h)  Barfield,  Ark. 

Location  and  description. — One  hundred  and  forty-one  miles  below  Cairo, 
right  l^ank. 

Original  condition. — Caving  has  been  very  active  from  River  Styx  to  Bar- 
field  landing;  at  the  latter  point  the  controlling  levee  was  breached.  The 
topographical  features  of  the  country  adjacent  to  the  levee  were  such  that  to 
rebuild  the  levee  on  a  location  sufficiently  remote  from  the  caving  bank  to 
insure  anything  like  a  reasonable  length  of  life  would  be  unduly  expensive; 
therefore,  protection  by  the  installation  of  bank  revetment  was  authorized 
with  the  understanding  that  the  local  levee  board  would  construct  a  levee  loop 
around  the  breach  in  the  levee  at  Barfield  Landing,  Ark. 

Previous  projects. — ^None. 

Existing  project. — ^Adopted  in  1916;  contemplates  the  protection  of  the  levee 
in  this  vicinity  by  the  installation  of  standard  revetment 

Operations  and  results  during  the  fiscal  year. — Operations  consisted  in  the 
installation  of  894  linear  feet  of  fascine  type  of  revetment,  1,933  squares  of 
connecting  mattresses,  grading  905  squares  of  bank,  and  paving  with  stone  541 
squares  of  bank. 

Work  has  been  suspended  on  account  of  labor  conditions. 

The  foregoing  work  was  accomplished  by  hired  labor,  at  a  total  cost  of 
$94,484.81. 

The  following  table  gives  detailed  costs: 

LOCATION  or  WOBK,  BAETIELD,  ABK.    (143  B.),  IIBST  AND  SECOND  MISSISSIPPI  EIVEB 

COMMISSION   DISTBICTS. 

Mattresses,  total  area  4,168  squares  (eJhonnel  mats,  64  per  cent;  connecting 

mats,  46  per  cent). 

BUILDING  MATS. 


Items. 


Quantity  i 


Total 
quantity. 


Total  cost. 


Per  square. 


Quantity. 


Cost. 


Mobilization  and  demobilization. 

^inch  strand. 

^4nch  strand 

|4iicfa  strand 

Wire.  No.9 

Staples 

Clips,  V-inch 

Clips,  A-i»ch 

Brush  and  poles 

Rope,n]anlIa 

Miscellaneous  expenses 

Subsistence 

Steamboat  expenses 

Labor 

Supervision 


.pounds, 
.r.do... 
....do... 
....do. 


do... 

.number. 

do... 

....oords. 
..pounds. 


Total  field  cost. 


10,700 

12.500 

25,450 

12,000 

1,000 

1,570 

1,700 

5,321 

5,300 


$675.50 
1,566.16 
800.00 
1,941.84 
554.40 
37.42 
266.90 
225.25 


1,219.00 
2,481.20 
6,832.83 
6.132.35 
10,255.0» 
3,287.25 


52,237.67 


4.726 

2.099 

6.106 

2.870 

.240 

.877 

.408 


10.162 
.376 
.102 
.466 
.138 
.009 
.064 
.054 


1.272 


.202 

.596 

1.680 

1.471 

2.460 

.780 


12.582 
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Mattresses,  total  area  4J86  squares  (channel  mats,  54  per  cent;  connecting 
mats,  46  per  cent) — Oontlnued. 

BUILDINO  AND  SINKING. 


Ittms. 


Mobilization  and  demoUUzatioa 

Stone tons. 

Rope,  nianila pounds., 

Misoellaneous  expenses 

Subsistence , 

Steamboat  expenses , 

Ubor. 


Quantity 


Per  square. 


Total 

quantity. 


3,629 
1,200 


Supervision 

Total  field  oost. 


.i: 


Total  cost.  (Quantity 


tl25.00 

7,755.55 

276.00 

355.23 

977.21 

1,156.73 

2,426.25 

£75.20 


0.G31 


13,047.17  I 


Cost. 


SO.  030 

i.asi 

.006 
.0A5 
.2M 
.2?S 
.&S2 
.139 


3.274 


Grading  (905  squares). 


MoWHmtinn  an*!  dPi^oHiii3»tion 

1150.00 

69.00 

760.00 

20.71 

201.50 

554.44 

287.50 

1,820.45 

425.50 

*' "6.331* 
.177 

30.100 

Rope,  manila 

Oil..'....'.*.'.''.".*.".'.**''.''* '.'.**.'.'.'.'.* '.'.'.'.'.y. 

pounds.. 

tons.. 

300 
160 

.076 
.840 
.023 

Misoollan*M)iis  pi^porses 

223 

Subsistence .'. 

.613 

Steamboat  expenses. 

.329 

lAbor 

2.012 

Supervision - 

.470 

Total  field  cost 

4,299.10 

4  7S2 

Paving,  stone  (54  squares). 


Mobilization  and  demobUlzatlon 

Stone tons.. 

Rope,  manila pounds.. 

Misoe  llaneous  expenses 

Subsistence 

Steamboat  expenses 

Labor. 


Supervision 

Total  flfild  cost.. 


1.130 
250 


$225.00 

3.333.50 

57.60 

180.51 

1,472.80 

835.20 

1,542.50 

575.00 


8,222.01 


2.089 
.462 


10.416 
6.162 
.106 
.334 
2.722 
1.544 
.2.851 
1.063 


15.196 


Summary  of  coats. ^ 


Subaqueous  work. 


Per 

square. 


Total. 


Upper-bank  work. 


Per 
square. 


Total. 


Grand 
total. 


Total  field  cost 

OfQoe  exx>enses 

Surveys 

Care  of  plant 

Repair  of  plant 

Depreciation  of  plant 

Total 


115.806 
.312 
.387 
.302 
1.305 
.933 


165,884.84 
1,302.00 
1,614.71 
1.259.12 
5.440.60 
3,889.81 


119.950 

.397 

.492 

.384 

1.658 

1.185 


$12,521.11 
248.00 
307.56 
239.83 
1.036.31 
74092 


$78,405.95 
1,550.00 
1,922.27 
1,498.95 
6,478.91 
4.630.73 


19.045  I     79,391.08  {      24.0 


15,093.73     94,484.81 


1  Total  oost  per  linear  foot  oan  not  be  gi-ron  on  account  of  upper-bonk  work  not  bl^og  oompleted. 
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Condition  at  the  end  of  fiscal  year.-— Oaying  contliiues  above  and  below  the 
revetment.    The  revetted  bank  has  been  stabilized. 

Local  cooperation, — ^None. 

Terminal  facilities. — None. 

Effect  of  improvement. — The  effect  of  tlie  revetment  placed  has  resulted  In 
the  protection  of  the  levee  where  the  caving  bank*  was  threatening  same. 

Proposed  operations. — Completion  of  grading  and  paving  along  the  stretch 
of  work  installed  during  the  present  fiscal  year  and  maldng  downstream  exten- 
sion of  about  3,000  feet  during  the  coming  season  when  the  necessary  funds 
become  available. 

Recommended  modifications  of  project. — ^None. 

References^to  published  articles  not  previously  reported. — ^None.  * 

Commercial  statistics. — ^By  resolution  of  tbe  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(i)  Plum  Point  Rea^ih,  Ark.  and  Term. 

Location  and  description. — One  hundred  and  forty-seven  to  185  miles  below 
Cairo. 

Original  condition. — In  accordance  with  the  first  plans  of  the  commission, 
.  construction  operations  were  limited  to  two  reaches  of  the  river  where  naviga- 
tion difficulties  were  the  most  pronounced.  The  upper  one,  known  as  Plum 
point  Reach,  covered  the  river  from  the  head  of  Island  2(5,  147  miles  below 
Cairo,  to  Randolph,  Tenn.,  a  distance  of  38  miles.  In  this  reach  channel  depths 
of  4i  to  6  feet  were  frequently  reported.  The  eftrly  construction  work  was 
limited  to  the  stretch  between  Ashport,  Tenn.,  153  miles  below  Cairo,  and 
Bullerton  towhead,  a  distance  of  15  miles. 

The  width  of  the  river  between  the  high-water  banks  in  this  reach  was 
largely  in  excess  of  the  average,  being  10,000  feet  for  much  of  its  length,  which 
resulted  in  shallow  shifting  channels. 

Previous  project.— To  correct  this  condition  works  were  inaugurated  in  1881 
providing  for  contraction  of  the  low- water  channel  to  a  width  of  3,000  feet,  this 
to  be  accomplished  by  means  of  permeable  pile  dikes,  the  closure  of  chutes 
behind  towheads  and  Islands,  and  the  revetment  of  caving  banks. 

The  development  of  hydraulic  dredges  and  their  success  in  maintaining  tem- 
porary channels  of  ample  depth  during  the  low-water  periods  resulted,  in  1895, 
in  the  suspension  of  channel  contraction  work,  and  since  that  date  work  has 
been  confined  to  repairs  to  revetments. 

Existing  project, — ^Repairs  to  revetments. 

Operations  and  resultk  during  the  fiscal  year. — ^None. 

Condition  at  the  end  of  fiscal  year. — The  revetment  works  throughout  Plum 
Point  Reach  are  generally  In  effective  condition,  with  the  exception  of  that  at 
thie  lower  end  of  Ashport  Bend,  which  was  flanked  some  years  since. 

High-water  attacks  continue  at  the  downstream  end  of  the  new  Bullerton 
Bar  revetment  where  a  pocket  cave  developed  during  the  1916  high  water,  re- 
sulting in  a  total  loss  of  about  2,000  feet  of  the  old  work. 

The  stone  and  brush  dam  at  the  head  of  the  chute  of  Island  30  has  been 
destroyed,  as  heretofore  reported,  for  a  width  of  1,300  feet  near  its  center  and 
flanked  around  its  western  end. 

Local  cooperation. — None. 

Terminal  facilities. — ^None. 

Effect  of  improvement, — ^The  channel  throughout  J*lum  Point  Reach  has  been 
rendered  more  stable,  and  Its  depths  materially  increased.  Bank  caving  has 
been  prevented  throughout  the  length  of  the  several  revetments,  and  the  Ar- 
kansas levee  from  Fletchers  Bend  to  near  Bullerton  has  been  thus  protected, 
as  have  also  the  towns  of  Luxora  and  Osceola,  Ark. 

Proposed  operations. — None  except  minor  repairs  to, the  bank  pavement  of 
the  Osceola  and  new  Bullerton  Bar  works. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — By  resolution  ,ol  the  Mississippi  River.  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 
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U)  Chlden  Lake,  Ark. 

Location  and  deacriptir^, — One  hundred  and  ninety-two  miles  below  Cairo, 
right  bank. 

Original  condition, — Caving,  had  been  In  progress  for  man^  years  prior  to 
1911.  In  the  bend  of  Gold^  Lake  the  levee  line  had  been  located  between  the 
river  and  a  large  area  of  low  marshy  ground  to  the  rear.  Its  relocation  woold, 
therefore,  have  been  both  difficult  and  costly.  The  river  had  attained  such  prox- 
imity to  the  said  levee  line  by  1911  as  to  require  that  the  river  channel  be 
stabilized  and  further  caving  be  prevented  by  the  installation  of  revetment. 

Previous  projects, — None. 

Existing  project, — ^Adopted  in  1911 ;  had  In  view  the  prevention  by  bank  re- 
vetment of  further  erosion,  In  order  that  the  channel  might  be  held  in  definite 
position,  the  existing  levee  line  maintained,  and  the  construction  of .  a  costly 
levee  loop  around  Golden  Lake  obviated. 

Operations  and  results  during  the  fiscal  year. — ^None. 

Condition  at  the  end  of  fiscal  year. — ^The  revetment  Is  in  good*condition  wltb 
the  exception  that  a  pocket  cave  has  set  up  at  its  lower  end  with  some  loss  of 
upper  bank  paving.  Active  caving  is  going  on  In  the  bend  immediately  above 
the  revetment  work,  which  will  necessitate  the  extension  of  the  work  upstream 
or  the  construction  of  a  new  levee  loop  in  the  near  future. 

Local  cooperation, — ^None. 

Terminal  facilities.— None. 

Effect  of  improvement. — Bank  caving  throughout  the  length  an^  In  the  vicin- 
ity of  the  revetment  has  been  stopped,  and  the  existing  levee  line  maintained, 
thereby  avoiding  the  necessity  and  expense  of  a  costly  levee  loop  around  Golden 
Lake.    The  channel  has  been  held  to  position  throughout  the  bend. 

Proposed  operations. — None. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission  of 
November  19,  1914,  the  secretary  Is  charged  with  the  duty  of  securtn^r  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(fc)  Eopefield  Bend,  Ark. 

Ijocation  and  description. — ^Two  hundred  and  twenty-seven  miles  below  Cairo, 
right  bank. 

Original  condition. — ^The  old  course  of  the  river  in  this  locality  crossed  from 
the  Tennessee  shore  above  Memphis  In  a  long  sweep  Jto  the  Arkansas  shor^ 
thence  by  an  acute  bend  back  to  the  Tennessee  shore  in  the  vicinity  of  Mem- 
phis. This  situation  Involved  persistent  and  finally  very  active  caving  from 
about  Mound  City,  Ark.,  downstream  to  Hopefleld  Point  It  became  evident 
about  1880  that  continued  loss  of  bank  throughout  the  stretch  of  river  in  ques- 
tion would  seriously  damage,  if  not  destroy,  the  Important  harbor  of  Memphis. 

Previous  projects. — None. 

Existing  project. — Adopted  in  1882 ;  contemplated  the  revetment  of  the  bend 
between  Hopefleld  and  Mound  City  to  the  extent  necessary  to  hold  the  river  in 
its  then  course,  and  to  thus  maintain  the  harbor  of  Memphis. 

Operations  and  results  during  the  fiscal  i/eor.— Operations  consisted  In  the 
Installation  of  2,339  squares  of  connecting  mattresses  In  the  large  pocket  caves 
below  the  downstream  end  of  work,  grading  1,094  squares  of  bank,  and  paving 
with  stone  1,143  squares. 

The  foregoing  work  was  accomplished  with  hired  labor,  using  Govenun«it 
plant,  at  a  total  cost  of  $06,^.64. 
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LOCATION   OF  WOBK,   HOPEFIELD  BEND,  ABK.    (224-226   &.),  FIBST  AND  SEOOND   lilB- 
8I8BIPPI  BIVEB  COMMISSION  DI8TBICTS. 

Mattresses^ total  area,  2^9  squares  {connecting  mats,  100  per  cent), 

BUILDING  MATS. 


Items. 


Qcutntity  uaed. 


Total 
quantity. 


Total 
cost. 


Persqnaro. 


Quan- 
tity. 


Cost 


Mobilization  and  demobiUtatlon 

i-inch  strand poonds. 

A-inch  strand do... 

1-inch  strand. do. . . 

Wire,  No.  9 do... 

Staples do... 

Clips,  Hnch number. 

Clips.  Vt-inch do... 

Brusli  and  poles cords. 

Rope,manila pounds. 

Miscellaneous  expenses 

Subsistence 

Steamboat  expenses. 

Labor 

Supervision 


4,625 

8,675 

13,985 

6,200 

600 

400 

350 

3,774 

4,000 


1275.00 

367.69 

555.20 

1,067.06 

286.44 

22.45 

68.00 

46.38 

11,322.00 

920.00 

617. 10 

4,188.62 

6,007.11 

7,073.68 

1,820.00 


Total i    83,536.73 

Totolfleldoost I    33,536.73 


1.977 

3.709 

6.979 

2.651 

.257 

.171 

.160 

1.614 

L710 


to.  118 

.157 

.237 

.456 

.122 

.010 

.029 

.020 

4.841 

.393 

.221 

1.791 

2.141 

3.024 

.778 


14.338 


BALLASTING  AND  SINKING. 


Mobilization  and  demobilization 

Stone tons . 

Rope,  manlla ipounds. 

Miscellaneous  expenses ' 

Subs  istence l 

Steamboat  expenses 

Labor : 

Sup^irvision 


Total 

Total  field  cost. 


1,404 
1,000 


146.00 
4,141.80 

230.00 
69.84 

776.17 

870.63 
1,358.35 

417.00 


7,908.79 
7,908.79 


0.600 
.428 


SO.  019 
L770 
.098 
.080 
.332 
.372 
.581 
.178 


8.380 


Qrading,  1,094  squares^ 


__  . 

Quantity  used. 

Per  square. 

Items. 

Total 
quantity. 

Total 
cost. 

Quan- 
tity. 

Cost. 

Mobilization  and  demobilization 

$125.00 
115.00 
508.25 
20.00 
142.25 
487.94 
229.40 
1,706.27 
134.83 

10.114 

Rope,  manila 

Coal 

Oil »  . 

pounds.. 

tons.. 

500 
107 

0.457 
.098 

.105 
.465 
.018 

Miscellaneous  expenses 

.130 

Subsistence 

.446 

Steamboat  expenses '. 

.210 

Labor 

1.560 

Supervision 

.123 

Total 

3,468.9^ 

3.171 

Total  fleW  cost 

3,468.94 

• 
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PaiHng  stone  il,HS  squares). 

Quantity  used. 

Per  square. 

Ttems. 

Total 
quantity. 

Total 
oost. 

Quan- 
tity. 

C<Kt. 

Mobilization  and  demobilization 



$155.00 

6, 153. 70 

115.00 

239.96 

1,875.22 

1,401.94 

1,794.97 

918.00 

$0,136 

Stone tons.. 

Rope,  manila pounds . . 

MLicellaneous  expenses 

2,086 
500 

1.825 
.437 

5.3S4 

.101 
.210 

Subsistence .' 

L641 

Steamboat  expenses 

1.227 

Labor ^ 

1.570 

SuDervislon '. 

.803 

Total   

12,653.79 

11.072 

Total  field  cost 

" 

12,653.79 

" 

Summary  of  costs} 


Subaqueous  work. 

Upper  bank  work. 

1 
Grand 
total 

sqSre.        Total.  * 

sqSre.   '    '^o^'- 

$17,718     $41,445.52 

.077  1          180.00 

.308            719.50 

1.329         3,108.92 

.950'      2,222.75 

$14,243  ,$16,122.73 

.062  !        70.00 

.246        279.80 

1.064  I  1,209.02 

.761  1      864.40 

$57,568.25 

'250.00 

999.30 

4,317.91 

3,087.15 

20.382  1    47,676.69 

16.376   18,645.95 

1 

66,222.64 

Total  field  oost 

Ollloo  expenses 

Care  of  plant 

Repair  of  plant 

Depreciation  of  plant 

Total 

1  All  repair  work,  hence  oost  per  linear  foot  can  not  be  given. 

Condition  at  the  end  of  fiscal  year. — The  revetment  work  generally  through- 
out this  bend  is  in  excellent  condition. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  tmproreme'n^— The  bunk  and  channel  throughout  Hopefield  Bend 
were  fixed  from  the  installation  of  the  Hopefleld  work  until  1912,  when,  as 
observed  above,  the  river  changed  its  course,  breaking  through  between  Hen 
and  Chicken  Island.s.  Any  tendency  or  possibility  of  cut-off  of  tlie  river  by 
way  of  Hopefield  Lake  has  been  obviated  and  the  harbor  of  the  city  of  Memphis 
maintained. 

Proposed  operations. — It  is  proposed  to  complete  the  installation  of  connect- 
ing mattresses  in  the  pockets  below  the  downstream  end  of  the  revetment  worif 
and  grade  and  pave  the  bank. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  CJommlssion 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing 
cpmplete  commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi 
River. 

(l)  Memphis  Harbor,  Tenn. 

Location  and  description. — Two  hundred  and  thirty  to  two  nundred  and 
thirty-two  miles  beow  Cairo,  left  bank. 

Original  condition. — The  city  of  Memphis  differs  from  most  of  the  Mississippi 
River  towns  to  the  extent  that  it  is  not  located  on  delta  ground,  but  upon  what 
have  been  known  as  the  Chickasaw  Bluffs.  These  bluffs  being  reasonably 
stable  the  river  front  property  of  the  town  was  constructed  fairly  close  to  the 
river  bank.  In  the  course  of  time,  however,  and  during  the  early  seventies 
bank  erosion  set  up  and  progresseil  to  the  point  of  endangering  the  town  and 
Its  valuable  river-front  improvements  so  that  it  became  necessary  to  consider 
the  installation  of  protective  works  such  that  the  city  wou.d  be  guarded  against 
property  loss,  Its  harbor  maintained,  and  its  river  commerce  assured. 

Previous  projects. — None. 

Existing  project. — The  existing  project,  adopted  in  1878,  contemplated  the 
protection  of  the  Memphis  harbor  front  from  further  bank  loss  by  the  installa- 
tion of  spur  dikes  and  woven  willow  revetment. 
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The  formation  of  a  sand  bar,  which  threatened  to  close  the  harbor  to  water- 
bome  traffic,  led  to  the  adoption  of  a  project  in  1917  which  had  for  its  object 
dredging  and  maintaining  a  navigable  channel  at  the  Memphis  wharf,  keeping 
open  the  mouth  of  Hatchie  River,  and  dredging  Wolf  River,  and  such  other 
work  as  may  be  necessary  In  order  to  afford  ample  facilities  for  handling 
river-borne  traffic.         • 

Operations  and  results  during  the  fiscal  year, — Operations  consisted  In  main- 
taining by  dredging  a  channel  along  the  paved  wharf  of  sufficient  depth  and 
width  to  accommodate  river  crafts  operating  out  of  the  port  of  Memphis; 
constructing  650  linear  feet  of  pile  dikes  on  the  east  side  of  Robinson  Crusoe 
Island,  744  linear  feet  of  fascine  mattress  at  the  head  of  the  island,  1,792 
squares  of  foot  mats,  369  squares  of  bank  graded,  435  squares  of  bank  paved 
with  stone,  and  268  squares  of  bank  paved  with  concrete. 

The  construction  of  the  dikes  was  undertaken  with  a  view  to  directing  the 
main  flow  of  the  Mississippi  River  against  the  west  side  of  the  Island  in  the 
Memrphis  Harbor  in  the  hope  that  it  would  result  in  the  eventual  moving  of 
said  island. 

Dredging  operations  were  begun  June  20,  1919,  and  continued  under  this 
office  until  August  1,  1919,  when  the  work  was  transferred  to  the  Mississippi 
River  dredging  district.  Reports  of  dredging  operations  subsequent  to  August 
1  can  be  found  in  the  annual  report  of  the  district  engineer,  dredging  district. 

During' the  period  that  the  dredges  operated  under  these  districts  535,700 
cubic  yards  of  material  was  moved  at  a  total  cost  of  $52,894.39. 

Dike  construction  was  suspended  on  account  of  high  water.  The  dike  con- 
struction was  accomplished  by  hired  labor  with  Government  plant  at  a  total 
cost  of  $103,464.46. 

The  following  table  gives  detailed  costs : 

LOCATION    OF    WOBK,    MEMPHIS    HABBOB,    DIKES    (226    R.)    FI&ST    AMD    SECOND    MIS- 
SISSIPPI BIVEB  COMMISSION  DISTRICTS. 

Mattresses^  total  area,  SfiSO  squares  {channel  mats,  45  per  cent;  connecting 

niats,  55  per  cent). 

BUILDING  MATS. 


Items. 


Mobilization  and  demobilization 

Hnch  strand pounds. 

A-inch  strand do... 

(-inch  strand do... 

Wire,  No.  9 do... 

Staples do... 

Clips,  ^-inch number. 

Clips.  A-inch do... 

Brusn  and  poles ^ cords. 

Ropemanila «.  pounds. 

Miscellaneous  expenses 

Subsistence 

Steamboat  expense 

Labor. 


8ui>ervlsion. 


Total , 

Total  field  cost. 


Quantity  used. 


^  Total 
quantity- 


10,300 
6,880 

22,770 
8,115 
600 
1,438 
1,682 
3,564 
5,000 


Total 
cost- 


1350.00 

1,534.35 

440.32 

1,737.35 

374.91 

22.45 

244.46 

222.87 

10,692.00 

1,150.00 

^905.69 

6,068.15 

3,054.68 

17,334.80 

1,854.01 


45,986.04 


45,988.04 


Per  square. 


Quan- 
tity. 


5.884 
2.098 
6.942 
2.474 
.183 
.438 
.513 
1.087 
1.524 


Cost- 


10.107 
.468 
.134 
.530 
.114 
.007 
.076 
.068 

3.260 
.351 
.276 

1.850 
.931 

6.285 
.666 


14.021 


BALLASTING  AND  SINKING. 


Mobilization  and  demobilization 

Stone %aDB.. 

Ropemanila pounds.. 

Miscellaneous  expenses 

Subsistence 

Steamboat  expense 

Labor.. 


2,296 
1,000 


Supervision 

Total 

To^tl  field  cost. 


•75.00 
6,773.20 
230.00 
104.00 
938.50 


3,667.70 


12,914.30 
12,914.30 


0.700 
.305 


10.028 
2.066 
.070 
.032 
.286 
.256 
1.118 


3.038 
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Qnmntityiiaed. 

Peraqoare. 

It«ms. 

Toial 

.     Toial 

OQt(. 

^ 

Coit. 

HobUuHttian  and  danMbUintkm 

125.00 
40.00 

18S.25 
8.fi0 

28a  S7 

206. 5Q 
•LIO 

(»7.fiO 
8&00 

f0.08B 

Rooenuuiila pounds.. 

Oil.  .'.V.y.V.'.V.  V.''.'.''V/.V.'.V."  v.*.  V.  v.. '."'-'.*.'*''.'."'.*.'-*.  V. . . . . !  I 

300 
80 

0.642 
.106 

.SOS 

If  ifMkllfinMna  i|iiMMliWMt 

.en 

Sabsistenoe 

.8M 

BteamfKiat6XDeD8e.....I..l 

.20 

Tiahnr   ........,.,.,a..u.....x. ......  .......u.,.c    . 

um 

8apenrlsl<m 

.» 

.    Tom 

1,885.31 

490 

T^liMnlmt 

1^685. 81 

Paving. 

8T0NB  (268  SQUARES). 


Items. 


HobUintianaDddemobillfatlon 

Btone toi^s. 

Rope  numila. pounds. 

Mlsoelleneoos  expenses 

Sabsistence !.... 

Steemooet  expense 

Labor. 


Sapervlslon , 

To^l 

Total  field  008^.. 


Quantity  used. 


Total 
quantity. 


732 

150 


Total 
oost< 


180.00 
2,150.40 
84.50 
140.45 
706.77 
604.10 
1,388.14 

leaoo 


Per  square. 


Quan- 
tity. 


X731 
.560 


Cosl- 


8.067 

.m 

.5SB 
16S7 
1SS4 
5. 180 

.507 


l&SM 


CONCRETE  (435  SQUARES). 


Mobilization  and  demobUuation 

RopemanJla poimds. 

Cement sacks. 

Sand  and  gravel..^ cubic  yards. 

Coal 


Oil.. 

Miscellaneous  ezi)ense8. . 

Subsistence 

Steamboat  expense 

Labor 

Supervision 


.tons. 


Total , 

Total  field  cost.. 


150 

1,950 

850 

17 


125.00 

84.50 

1,002.00 

505.00 
80.75 
12.50 
75.40 

506.43 

485.00 
1,322.50 

187.05 


4,506.13 


4,506.13 


0.345 
4.483 
1.954 


.019 
3L510 
1.988 
.186 
.W 

.in 

1.571 
LIW 
3.040 
.430 


lasss 


Digitized  by  VjOOQIC 


MISSISSIPPI  RIVEB  COMMISSION. 
Dikeg  {650  linear  feet). 


3137 


Items. 


MobUizatton  and  demobilization 

Arinch  strand .- , pounds. 

Hnch  strand jdo... 

riling ^ linear  feet- 

Wire,  No.  0 poonds. 

Staples do... 

Clips,  A-lAoh number. 

Ropemanila pounds. 

Coal tons. 

OU ...., 

Miscellaneous  expenses 

Subsistence 

Steamboat  expense 

Labor 

Supervision 


Total , 

Total  field  cost. 


Quantity  used. 


Total 
quantity. 


600 
500 
375 
300 
150 
200 
550 
45 


Total 
cost. 


$50.00 

38.40 

38.15 

5,626.00 

13.86 

5.61 

26.50 

126.50 

213.75 

0.50 

460.27 

1,440.35 

1,808.32 

3,203.40 

5ia28 


13,560.80 


13,660.80 


Per  linear  foot- 


Ouan- 


0.023 
.760 
.577 
.462 
.231 
.308 
.846 
.060 


Cost. 


10.077 

.050 

.058 

a.  654 

.021 

.000 

.041 

.105 

.320 

.016 

.708 

2.216 

2.782 

4.028 

.785 


20.877 


Summary  of  costs. 


Subaqueous  work. 

Dikes. 

Grand 
total. 

Per 
square. 

Total. 

Per 
square. 

4 

TotaL 

Per 
foot. 

TotaL 

Total  field  cost 

$17,050 
.320 
.515 
.346 
1.407 
1.071 

$58,00a34 

i,osaoo 

1,680.26 
l,136w70 
4,011.66 
3,511.63 

tl&421 
.312 
.502 
.338 
1.460 
1.043 

$11,423.86 
105.00 
313.72 
211. 10 
012.17 
652.16 

$20. 8n 
.302 
.631 
.425 
1.835 
1.312 

$13,660.^ 
255.00 
4ia25 
276w06 
1,102.83 
852.83 

$83,804.00 
1,500.00 
2,413.23 
1,623.86 
7,016.66 
5.016.62 

Office  expenses ' 

Care  of  plant 

Repair  of  plant 

Depreciatfon  (rf  plant . . . 

Total 

21.708 

71,100.50 

22.076 

13,708.01 

25.472 

16,556.86 

101,464.46 

Condition  at  the  end  of  fiscal  year. — The  condition  of  all  bank-protection 
work  in  the  Memphis  Harbor  is  excellent.  The  depth  and  width  of  the  channel 
along  the  paved  wharf  is  ample  to  take  care  of  all  river-borne  traffic,  but 
dredges  will  have  to  be  used  to  maintain  it. 

Local  cooperation. — ^The  town  of  Memphis  contributed  to  the  bank-protection 
work  above  described  $43,472.76. 

Terminal  facilities. -Consist  of  a  covered  wooden  barge,  200  by  36  by  7i 
feet,  moored  to  the  river  bank  adjacent  to  a  storage  warehouse,  300  by  400 
feet,  of  brick  construction.  Freight  discharged  from  steamers  on  the  barge  is 
elevated  into  the  warehouse  by  means  of  two  2-ton  capacity  c&rs  traveling  on 
an  inclined  track  which  extends  from  the  warehouse  to  the  barge.  The  cars 
are  operated  by  means  of  an  ordinary  hoisting  engine  located  in  the  warehouse. 
Work  is  now  in  progress  enlarging  the  terminals  and  converting  same  into  a 
modem  and  effective  plant 

Effect  of  improvement. — ^The  city  of  Memphis  has  been  relieved  of  the  danger 
of  property  loss  and  its  harbor  maintained.  The  restrictions  of  the  city's 
wharfage  and  river  conveniences  which  existed  at  the  end  of  the  last  fiscal 
year  have  been  corrected  by  the  Wolf  River  diversion  canal  and  dredging 
along  the  paved  wharf.  In  order  to  maintain  the  Memphis  Harbor,  dredging 
will  probably  have  to  be  resorted  to  every  low-water  season. 

Proposed  operations. — It  is  proposed  to  construct  two  additional  dikes  on  the 
east  side  of  Robinson  Ousoe  Island,  cut  lanes  across  the  west  side  of  Old  Hen 
Island,  and  pave  the  bunk  in  front  of  the  municipal  terminal  above  the  out- 
crop of  the  sand  stratum. 

Recommended  modifications  of  project. — ^Nona 

References  to  published  articles  not  previously  reported, — ^None. 
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Commercial  statistics.—Bj  resoltitiou  of  the  Mississippi  River  CommLssion  of 
November  19,  1914,  the  secretary  Is  charged  ^ith  the  duty  of  securing  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(m)  Bauxippi,  Ark. 

Location  and  description, — Two  hundred  and  thirty-two  miles  below  Cairo, 
right  bank. 

Oriffinal  condition. — The  river  bank  at  this  place  was  ftiirly  stable  until  the 
Aluminum  Ore  Co/s  ore  and  coal  handling  plant  was  erected,  when  more  or 
less  caving  began  which  threatened  tlie  safety  of  that  plant  To  protect  their 
property  the  Aluminum  Ore  Co.  installed  1,800  linear  feet  of  fascine  type 
revetment  with  the  usual  upper  bank  grading  and  paving.  This  work  is 
similar  to  the  revetment  work  ciono  under  the  Mississippi  River  Commissioa  in 
these  districts,  except  that  the  fc?ubaqueous  portion  is  only  about  one-half  as 
wide. 

Previous  projects. — None. 

Existing  project. — ^Adopted  In  1919;  contemplates  the  extension  of  the 
Aluminum  Ore  Co.'s  work  downstream  for  about  2,400  feet. 

Operations  and  results  during  the  fiscal  year. — Operations  consisted  in  the 
Installation  of  622  squares  of  connecting  mattresses,  grading  365  squares  of 
bank,  and  paving  with  stone  233  squares  of  bank.  This  work  was  suspended 
on  account  of  high  water. 

The  foregoing  work  was  accomplished  by  hired  labor  with  Government  plant 
at  a  total  cost  of  $25,401.92. 

The  following  table  gives  detplled  costs : 

LOCATION  OF  WOBK,  BAUXIPPI,  ABK.    (232  B.),  FIB8T  AND  SECOND   MISSISSIPPI  BIVB 

COMMISSION  DI8TBICTS. 

Mattresses,  total  area,  622  squares  {connecting  mats,  100  per  cent). 

BUILDING  MATS. 


Items. 


Quantity  ased. 


Totol 
quantity. 


Total  cost. 


Quantity. 


Per  square. 


Cost. 


Mobilisation  and  demobilization 

Hnoh  strand IMunds. 

A-lnch  strand do... 

Hnch  strand do... 

Wire,  No.  9 db... 

Staples do... 

Clips,  i-inch number. 

Clips,  ^Inch k do... 

Brush  and  poles cords. 

Rope.manila pounds. 

Miscellaneous  expenses 

Subsistence T 

S  teamboat  expenses 

Labor , 

Supervision 


Total 

Total  field  co«t. 


900 
2,000 
4,000 
1,500 

150 
50 

100 

870 
2,000 


$125.00 

71.55 

128.00 

805.20 

09.30 

5.61 

8.50 

13.25 

2,610.00 

460.00 

704.75 

2,466.04 

1,524  55 

2,998.48 

526.17 


12,016.40 
12,016.40 


1.447 

3.215 

6.481 

2.412 

.241 

.080 

.161 

L399 

3.215 


I0.301 
.115 
.306 
.411 
.111 

.014       { 

4.U6      I; 
.w 
i.i» 

3.865       . 
2.451 
4.01 
.846 


1ft  sao 


BUILDING  AND  SINKING. 


Mobilization  and  demobilization 

$25.00 

2,242.00 

126.50 

95.26 

547.65 

.      275.45 

948.65 

16&00 

""i'222" 

.884 

aoio 

Stone 

Rope,  ma  Jiila 

MiR(»ellanftou.s  exnenfffts r . . . .  , 

tons.. 

pounds.. 

760 
550 

.10 

Subsistence 

.«» 

Steamboat  expenses 

** 

.443 

L«bor 

LflS 

Suoervision . - 

.m 

Total 

4,415.40 

7.068 

Totalfleldcost 

=== 

4,415.40 

—     - 

_ 
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Quantity  used. 

Per  square. 

Items. 

Total 
quantity. 

Total  cost. 

Quantity. 

Cost. 

Mohflixfttion  And  di!moMliffAtion 

S25.00 

laooo 

Rope,  manila 

Coal 

ou                

pounds.. 

tons.. 

150 
45 

34  50 
21.3. 75 

12.00 
250.45 
220.70 
119.40 
735.45 

75.50 

.4ii 
.123 

.095 
.586 
.033 

Xfisoeilftneous  AXDensos 

.686 

Subsistence 

.629 

Steamboat  expenses 

..127 

Labor . 

2.069 

.207 

Total                               

1,715.75 

4.701 

Total  field  cost 

1,715.75 

Paving,  stone  (233  squares). 


Quantity  used. 

Per  square. 

Items. 

Total 
quantity. 

Total  cost. 

Quantity. 

Cost. 

Mobilization  and  demobilization 

15a  00 

1,239.00 

23.00 

77.42 

.'507.44 

323,57 

933.79 

198.50 

SO.  215 

Stone tons . . 

Rope,  manila pounds. . 

Miscellaneous  expenses 

420 
100 

1.803 
.429 

5.318 
.099 
.332 

S  jbsistence 

2.178 

Steamboat  expenses 

1.389 

Labor       .      \T..    

4.008 

SupervLslon 

.852 

Total 

3,352.72 

14. 391 

Total  field  cost 

3,352.72 

Summary  of  costs.^ 


Subaqueous  work. 


Per 
square. 


Total. . 


Upper  bank  work. 


Per 
square. 


Total. 


Totalfieldcost 126.418  i  S1«,43L80  | 

Office  expenses i  .916           57a  00  ' 

Careofplant .468]         284.80  | 

Repair  of  plant '  1.978  1      l,23a61  | 

Depreciation  of  plant 1.416,         879.84 


119.092 
.677 
.3.38 
L461 
1.M5 


Total 3L185I    13,397.05  1      22.613 


15,068.47 
18a  00 
89.94 
388.62 
277. 84 


6,004.87 


Grand 
total. 


$21,500.27 

75a  00 

374.74 

1,619.23 

1,157.68 


25,40L92 


>  All  repau-  work,  hence  cost  per  linear  foot  can  not  be  given. 

Condition  at  the  end  of  fiscal  year. — The  revetment  work  is  in  good  condition, 
although  caving  continues  below  the  downstream  end  of  same. 

Local  cooperation. — Local  cooperation  at  this  place  consists  of  the  Installa- 
tion, by  the  Aluminum  Ore  Co.,  of  1,800  linear  feet  of  revetment  work,  at  a  cost 
of  $100,000. 

Terminal  facilities. — Terminal  facilities  consist  of  a  plant  for  handling 
bauxite  ore  from  cars  to  barges,  and  a  coal  tipple  for  handling  coal  from  barges 
to  cars,  or  vice  versa. 

Effect  of  improvement. — The  work  placed  hns  protected  the  AUiuilnum  Ore 
Co.*s  plant  against  destruction  by  the  river. 
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Proposed  operations, — It  Is  proposed  to  continue  this  work  when  river  condi- 
tions permit. 

Recommended  modifiea-tions  of  project, — None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  tlie  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(n)  Wyanoke,  Ark. 

Location  and  description. — ^Two  hundred  and  thirty-five  miles  below  Cairo, 
right  banlt. 

Original  condition. — Active  caving  has  been  going  on  at  this  place  for  a 
number  of  years,  and  had  reached  a  point  during  the  fall  of  1919  where  the  con- 
trolling levee  line  was  seriously  threatened.  To  prevent  an  overflow  through 
a  possible  breach  in  the  levee  it  was  ne<re.ssary  to  either  construct  a  new  levee 
at  the  most  threatened  point  or  install  bank  protection  work.  The  constnictioa 
of  a  new  levee,  It  was  estimated,  would  cost  $180,000,  while  the  installation  of 
bank  protection  work  which  would  afford  the  same  measure  of  protection  was 
estimated  to  cost  $120,000,  of  which  amount  the  St.  Francis  Levee  Board  of 
Arkansas  olTered  to  contribute  $60,000.  Bank  protection  work  was  therefore 
undertaken. 

Previous  projects. — ^None. 

Existing  project. — ^Adopted  in  1919;  contemplates  the  installation  of  about 
2,000  linear  feet  of  fascine  type  of  revetment,  with  the  $120,000  available,  with 
a  view  of  extending  the  work  upstream  as  additional  funds  become  available, 
in  order  to  fully  protect  the  levees  In  this  bend. 

Operations  and  results  during  the  fiscal  year. — Operations  consisted  In  in- 
stalling 1,043  linear  feet  of  fascine  type  of  revetment  and  675  squares  of  con- 
necting mattresses,  when  work  was  suspended  on  account  of  high  water. 

The  foregoing  work  was  accomplished  by  hired  labor  with  Government  plant, 
at  a  total  cost  of  $74,454.25. 

The  following  table  gives  detailed  costs : 

LOCATION  OP  WOBK,  WYANOKE,  ABK.    (235  B.),  FIBST  AXD  SECOND  MISSISSIPPI  WMEE 

COMMISSION    DISTBICTS. 

Mattresses,  total  area,  S,Z8S  squares   {channel  mats,  19  per  cent;  connecting 

mats,  21  per  cent). 

BUILDING  MATS. 


Items. 


Quantity  used. 


Total 
quantity 


Total  cost. 


Per  square. 


Quantity.     Cost 


Mobilization  and  demobUization 

H°ch  strand pounds. 

A-inchstrand do... 

t-inchstrand do... 

Wire,  No.  9 do... 

Staples do... 

Clips,  i-inch number. 

Clips,  TV-inch do... 

Brush  and  poles cord. 

Rope.manila pounds. 

Miscellaneous  expense 

Subsistence 

Steamboat  expenses 

Labor 

Supervision 


Total 

Total  field  oost.. 


18,050 
11,490 
21,340 
9,030 
700 
1,312 
1,476 
4,900 
5,000 


9475.00 

1,434.97 

735.36 

1,628.24 

417. 19 

26.19 

223.04 

195.57 

14,700.00 

1,150.00 

941.44 

7,328.15 

6,068.89 

14,626.76 

1,906.11 


51,875.91 


51,875.91 


5.498 

3.500 

6.500 

2.751 

.213 

.400 

.450 

1.493 

L523 


10.145 
.437 
.2M 
.406 
.127 
.008 
.068 
.060 
4.478 
.350 
.287 
2.332 
1.855 
4.455 
.580 


15u802 
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Mattresses,  total  area,  3^83  squares   {channel  mats,  7P  per  cent;  connecting 
mats,  21  per  cent) — Continued. 

BUILDING  AND  SINKING. 


Mobilization  and  demobilization. 

Stone 

Rope,  manila.  ^ 

Miscellaneous  expenses 

Subsistence 

Steamboat  expense. 

Labor 

Supervision 


toas.- 

.pounds.. 


Total 

Total  field  cost. 


2,200 
1,000 


175.00 
6,490.00 

230.00 

175.53 
1,030.27 

715.23 
2,287.92 

318.89 


11,322.84 


11,322.84 


0.670 
.305 


$0,023 
1.977 
.070 
.053 
.314 
.218 
.697 
.097 


3.449 


Summary  of  costs.^ 


Total  field  cost 

Office  expenses 

Care  of  plant 

Repair  of  plant 

Depreciation  of  plant 

Total 


Subaqueous  work. 


Per 
square. 


119. 251 
.228 
.380 
1.644 
1.175 


22.678 


Total. 


Grand 
total.. 


153, 198. 75 

750.00 

1,249.13 

5,397.43 

3,858.94 


163, 198. 7& 

750.001 

1,249.13. 

5,397.43. 

3,858.94 


74,.454.25  I      74,454.25. 


1  Total  oost  per  linear  foot  can  not  be  given  on  account  of  upper  bank  work  not  being  completed. 


Condition  at  the  end  of  ftscal  year. — Caving  continues  in  the  bend  above  the 
work  where  the  levee  is  getting  to  be  dangerously  near  the  river  bank.  Caving 
also  continues  in  the  bend  below  the  work,  but  the  levee  at  this  point  is  in 
no  immediate  danger. 

Local  cooperation, — The  St  Francis  levee  board  of  Arkansas  contributed. 
$60,000  toward  the  cost  of  the  work. 

Terminal  facilities. — ^None. 

Effect  of  improvement. — This  work  is  only  partially  completed;  when  com- 
pleted it  will  insure  the  integrity  of  the  levee,  which  is  being  threatened  by* 
the  caving  bank. 

Proposed  operations — It  is  proposod  to  extend  this  work  upstream  as  far  as 
the  funds  available  will  permit,  and  request  an  allotment  of  $250,000  out  of  the 
next  funds  appropriated  to  continue  the  work  upstream. 

Recomw,€nded  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(o)  Norfolk,  Miss. 

Location  and  description. — ^Two  hundred  and  fifty-four  miles  below  Cairo^ 
left  bank. 

Original  condition. — ^Active  caving  began  at  this  place  in  1916,  and,  before 
steps  could  be  taken  to  stop  it,  breached  the  levee,  which  necessitated  the- 
construction  of  a  levee  loop  by  the  local  levee  board.  Caving  continued  at  an 
alarming  rate,  again  threatening  the  levee  system.  To  prevent  a  recurrence 
of  the  breaching  of  the  levee,  revetment  protection  was  authorized,  the  cost 
of  same  to  be  borne  Jointly  by  the  Federal  Government  and  the  local  levee 
district 

Previous  projects. — None. 

Existing  project. — Adopted  in  1917;  contemplates  the  construction  of  about 
3,000  linear  feet  of  standard  revetment,  located  in  a  most  advantageous  relation^ 
to  the  levee  system. 
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Operations  and  results  during  the  fiscal  year, — None. 

Condition  at  the  end  of  fiscal  year. — ^More  or  less  caving  continues  upstream 
from  the  upper  end  of  the  revetment  work.  This  work  will  probably  have  to 
be  extended  upstream  for  a  distance  of  about  3,000  feet  In  order  to  fully 
protect  the  levee  in  this  bend. 

Local  cooperation. — The  Yazoo-Mississippi  Delta  levee  board  contributed 
$105,004.72  toward  the  cost  of  revetment  work  at  this  place. 

Terminal  facilities. — None. 

Effect  of  improvement. — ^Thia  work  is  only  partially  completed;  when  com- 
pleted it  will  insure  the  Integrity  of  the  levee,  which  is  being  threatened  by 
the  caving  bank. 

Proposed  operations. — It  is  proposed  to  extend  this  work  upstream  about 
3,000  feet  as  soon  as  funds  become  available  and  the  necessary  plant  can  be 
spared  from  more  urgent  work. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  repo)ied. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(p)  Star  Landing,  Miss. 

Location  and  description. — Two  hundred  and  fifty-seven  miles  below  Cairo, 
left  bank. 

Original  condition. — Caving  in  Star  Landing  bend  had  been  persistently  active 
for  a  number  of  years,  to  the  extent  that  the  adjacent  levees  were  several  times 
breached,  necessitating  the  construction  of  some  four  levee  loops.  In  1912  and 
1913  the  rate  of  caving  was  such  as  to  again  seriously  threaten  the  levee  sys- 
tem, to  guard  against  which  revetment  protection  was  authorized  at  the  com- 
bined cost  of  the  Federal  Government  and  the  lo'cal  levee  district. 

Previous  projects. — None. 

Existing  project. — Adopted  in  1914;  contemplates  the  construction  of  about 
10,000  linear  feet  of  standard  fascine  revetnaent,  located  in  the  most  advan- 
tageous relation  to  the  levee  system. 

Operations  and  results  during  the  fiscal  year. — ^None. 

Condition  at  the  end  of  fiscal  year, — ^AU  revetment  excei>t  about  3,000  feet 
destroyed  is  in  excellent  condition. 

Local  cooperation, — ^The  Yazoo-Mississippi  Delta  levee  board  contributed  to 
the  cost  of  the  work  in  place  the  sum  of  $210,000. 

Terminal  facilities, — None. 

Effect  of  improvement. — Notwithstanding  the  destruction  of  about  3,000  feet 
of  revetment,  the  Integrity  of  the  levees  has  been  maintained.  Abnormal  cur- 
rents developed  in  the  river  during  the  high  water  of  1917  which  attacked  and 
destroyed  the  work  referred  to  above.  The  channel  appears  to  be  In  a  state  of 
transition,  due  no  doubt  to  changes  in  the  bend  above. 

Proposed  operations. — It  is  proposed  to  make  repairs  to  the  existing  work 
during  the  coming  season. 

Recommended  modifications  of  project, — ^None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission  of 
November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  eomi)lete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(q)  Porter  IjOkCy  Ark, 

Location  and  description. — Two  hundred  and  sixty-one  miles  below  Cairo, 
right  bank. 

Original  condition.— VvXor  to  1910  more  or  less  intermittent  caving  had  taken 
l)lace  in  the  vicinity  of  Porter  Luke,  though  dangerous  proximity  to  the  Ar- 
kansas levee  had  not  developed  until  about  the  year  named.  The  lmi)ortance 
of  maintaining  the  existing  levee  line  centers  in  the  fact  that  a  number  of 
lakes  are  found  in  such  relation  thereto  that  a  levee  looi),  which  of  necessity 
would  have  to  be  located  behind  the  said  lakes,  would  in  consequence  have 
Ijeen  very  extensive  and  costly.  The  alternative  was,  therefore,  the  construc- 
tion of  revetment  to  the  end  of  holding  the  channel  to  position  and  maintain- 
ing the  existing  levee  line. 

Pluvious  projects. — None. 

Existing  project. — Authorized  in  1911 ;  contemplates  the  construction  of 
standard  fascine  revetment  to  prevent  further  bank  caving.        ^-^  , 
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operations  and  results  during  the  fiscal  year. — Operations  consisted  in  the 
installation  of  2,136  linear  feet  of  the  fascine  type  of  revetment,  grading  702 
squares  of  bank,  paving  With  stone  1,238  squares  and  with  concrete  562  squares. 

The  foregoing  work  was  accomplished  by  hired  labor,  with  Government  plants 
at  a  total  cost  of  $212,288.14. 

The  following  table  shows  detailed  costs: 


LOCATION    OF    AVORK,    PORTER    LAKE,    ARK.     (258-200    R.),    I'IRST    AND    SECOND    MIS- 
SISSIPPI BIVEB  COMMISSION  DISTRICTS. 


Mattresses,  tool  area,  6,516  squares  {channel  mats, 

mats,  18  per  cent). 

BUILDING  MATS. 


per  cent;  connecting 


Items. 


Quantity  used. 


Total 
quantity. 


Total 
cost. 


Per  square. 


Quantity.      Cost. 


Mobilization  and  demobilization 

^inch  strand pounds. 

^Inchstnuid do... 

{-inch  strand do. . . 

Wire,  No.  9 do... 

Staples do... 

Clips,  ^inch number . 

Clips,  iV-inch do... 

Brush  and  poles cords. 

Rope,  manfla pounds. 

Miscellaneous  expenses i 

Subsistence 

Steamboat  expenses 

La'oor 

Supervision 


31,430 
14,336 
40,208 
19,480 
1,550 
2,200 
2,750 
10,604 
5,500 


1725.00 

2,498.68 

917.50 

3,067.87 

809.98 

58.00 

374.00 

364.37 

31,812.00 

1,265.00 

1,174.25 

18,265.50 

14,032.93 

33,057.30 

3,6*11.41 


4.824 

2.200 

6.171 

2.990 

.238 

.338 

.422 

1.627 

.844 


10.111 

.383 

.141 

.471 

.13ft 

.009 

.057 

.056 

4.882 

.194 

.180 

2.803 

2.154 

5.073 

.565 


Total 

Total  field  cost. 


112,193.79 


17.217 


112,193.79 


BUILDING  AND  SINKING. 


Mobilisation  and  demobiilzat  loi 

$150  00    

SO.  023 

Stone tois. . . 

Rope,  manila pouii  Is . . 

4,275 
1,200 

12.611  2.-i          0.656 
276  00            .  184 
32.5  75  ! 

1.935 
.042 
.050 

Subsistence 

4,480.20  1 

.687 

Steamboat  expenses 

2,183.94  1 

.335 

Labor                  

6,770.16  i 

1.039 

Super\'ision 

734.06  1 

.113 

Total 

27,531.36  1 

4.224 

Total  field  ca«it 

27,531.36  1 

Grading  {702  squares). 


Quantity  used. 

Per  square. 

^                          Items. 

Total          Total 
quantity.       cost. 

Quantity. 

Cost. 

Mobni7ation  and  demobilization 

$125.00 

«0.173 

Rope,  manila pounds.. 

Coal tons.. 

Oil 

300  1           69.00 

110  :         522.50 

23.00 

0.427 
.157 

.093 
.744 
.036 

Miscellaneous  expenses 

429.36 

.612 

Subsistence .'. 

459.11 

.654 

Steamboat  expenses 

635.87 

.906- 

Labor 

'      1  484  03 

2  114 

Supervision 

'  489. 92 

.093 

Total 

4, 239. 79 

6.040 

Total  field  cost 

4  239.79 

1 
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Paring. 

STONE  <1238  SQUARES). 


Qaantitj'  used. 


Items. 


Total 
quantity. 


Hobilizatlon  and  demobilizatiffli . 

Stone -. . . 

Rope.maniia 

MJ.sceIlaneous  expenses 

Subsistence 

Steamboat  expenses 

Labor 

Supenislon 


tons. 

.pounds. 


3,023 
250 


Total 

Total  field  cost. 


ToUl 
cost. 


9275.00 
8,917.86 
57.50 
331.44 
4,388.71 
5,320.80 
7,991.29 
2,141.35 


29,423.94 


29,423.94 


Per  square. 


i 
Quantity.      Cost. 


2.442 
.202 


90  222 

7  ao3 

.046 
.368 
3.545 
4.297 
6.455 
1.730 


23.706 


CONCRETE  (662  SQUARES). 


Mobilization  and  demobilization -  

9125.00 

57.50 

1,338.40 

490.00 

180.50 

15.00 

i 

90  222 

Hope.maniia 

<'ement 

Sand  and  grav«l ..r 

pounds.. 

!?»cka.. 

cubic  yards.. 

250 
2,390 

0.445  1 

4.253 

1.246  i 

.068 

.108 

2.381 

.890 

Coal            

tons.. 

.321 

Oil 

.027 

Miscellaneous  exnenses .'... 

05.20 

858.48 

694.07 

2,092.89 

642.51 

169 

SubsLstence 

::".:::::::i 

1.524 

Steamboat  exnenses     .         

1  237 

Labor 

3.724 

Sunervision                .      .         -                        

1  143 

1 

Total                

6,587.55 

1 

11.740 

Total  field  cost 

6,587.65 

1 

i 

1 

Summary  of  coats.^ 


Total  field  cost 

omceexpentes 

Surveys 

Care  of  plant 

Repair  of  plant 

Depreciation  of  plant 

Totals 


Subaqueous  work. 


Per 

square. 


921.441 

.305 

.167 

.403 

1.743 

1.247 


30.306 


Total. 


9139,725.15 
1,989.00 
1,089.57 
2,650.66 
11,366.98 
8,126.93 


164,928.29 


Upper  bank  work. 


Per 
square. 


Total. 


926.046  !  940,25L28 


.350  . 
.196  I 
.475  ' 

2.a52 ; 

1.467 


561.00 

307.31 

741.98 

3,206.07 

2,292.21 


30.595      47,359.85 


Grand 
total. 


9179,976.43 
2,550.00 
1,396.88 
3,372.64 
14,573.05 
10,419.14 


212,288.14 


1  Total  cost  per  linear  foot  can  not  be  given  on  account  of  upper  bank  work  not  being  completed. 

Condition  at  the  end  of  fiscal  year. — Caving  continues  downstream  from  the 
lower  end  of  the  revetment  work.  This  work  sliould  be  extended  downstream 
for  a  distance  of  about  3,000  feet  and  repairs  should  be  made  to  some  breaks 
in  the  old  work,  aggregating  about  2,000  feet  in  length. 

Local  cooperation. — None. 

Tatninal  facilities. — None. 

Effect  of  improvement. — ^The  revetment  described  has  fixed  the  channel  and 
has  maintained  a  stable  bank  throughout  the  upper  part  of  the  Porter  I^ke 
bend.  The  adjacent  levee  has  been  protected.  For  continued  similar  results  the 
portion  of  the  lower  work  destroyed  must  be  replaced  and  work  extended  down- 
stream to  cover  the  recent  actively  caving  bank. 

Proposed  operations. — It  is  proposed  to  complete  the  paving  along  the  stretch 
of  work  installed  during  the  past  fiscal  year,  making  a  further  extension  down- 
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stream  of  about  3,000  feet,  and  r^airlng  the  breaks  iu  the  old  work  referred 
to  above. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — ^Noue. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission  of 
November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  Uiver. 

(r)  Walnut  Bend,  Ark. 

Location  and  description. — Two  hundred  and  eighty-one  miles  below  Cairo, 
right  bank. 

Original  condition. — Bank  caving  throughout  Walnut  bend  finally  brought 
the  Mississippi  River  into  such  relation  to  the  St.  Francis  River  as  to  suggest 
the  danger  of  cut-off  between  the  two.  Moreover,  the  river  bank  had  ap- 
proached the  Arkansas  levee  to  the  point  that  the  latter  was  in  imminent  hazard 
of  being  breached,  a  condition  that  would  have  required  the  construction  of  an 
expensive  levee  loop.  The  combined  situations,  therefore,  finally  led,  in  1907, 
to  the  necessity  that  Walnut  bend  be  protected  by  revetment. 

Previous  projects. — None. 

Existing  project. — ^The  existing  project.  Initiated  in  1907,  provided  for  the 
installation  of  about  7,000  feet  of  standard  fascine  revetment  placed  with 
relation  to  the  adjacent  levee  and  with  due  regard  to  the  possibility  of  cut-off 
between  the  Mississippi  and  St.  Francis  Rivers. 

Operations  and  results  during  the  fiscal  year. — Plant  was  assembled,  but  the 
continued  high  stage  of  the  river  prevented  the  accomplishment  of  any  work. 

Condition  at  the  end  of  fiscal  year. — ^The  entire  length  of  revetment  is  In 
excellent  condition  except  two  pocket  caves  near  the  downstream  end.  A 
resunjption  of  active  caving  at  the  lower  end  of  the  bend  Is  observed,  though 
the  existing  revetment  is  not  affected  thereby.  For  several  years  past  a 
deepening  has  been  noted  at  the  outer  edge  of  the  downstream  end  of  the 
work,  though  its  extent  is  not  sufficient  to  suggest  any  serious  instability  of 
the  construction. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement, — ^Walnut  bend  has  been  made  stable  throughout  the 
length  of  its  revetment ;  the  adjacent  levee  has  been  safeguarded  from  destruc- 
tion, and  whatever  danger  of  cut-off  between  the  Mississippi  and  St.  Francis 
Rivers  may  have  existed  has  been  eliminated. 

Propose-d  operations. — ^Repairs  to  the  two  pocket  caves. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(«)  Trotters  J  Miss. 

l/ocation  and  description. — Three  hundred  and  four  miles  below  Cairo,  left 
bank. 

Original  condition. — For  many  years  bank  caving  throughout  Tcotters  bend 
was  persistent,  with  the  result  that  the  river  In  1912  had  attained  hazanlous 
proximity  to  the  Mississippi  levee  near  the  lower  end  of  the  bend.  The  esti- 
mated cost  of  a  levee  loop  was  such  that  the  alternative  of  bank  revetment 
was  concluded  upon. 

Previous  projects. — None. 

Existing  project. — ^Adopted  In  1912;  provides  for  controlling  this  bend  and 
protecting  the  adjacent  levee  by  the  installation  of  continuous  bank  revetment. 

Operations  and  results  during  the  fiscal  year. — Operations  consisted  of  the 
installation  of  1,164  linear  feet  of  fascine  type  of  revetment,  1,263  squares  of 
connecting  mattresses,  grading  1,618  squares  of  bank,  and  paving  with  stone 
519  squares  of  bank. 

Work  was  suspended  at  this  place  in  order  to  use  the  plant  at  Sunflower, 
Miss.,  where  conditions  were  more  critical. 

The  foregoing  work  was  accomplished  by  hired  labor,  at  a  total  cost  of 
$90,517.41. 
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The  following  table  gives  detailed  costs : 

LOCATION  OF  WORK,  TKOTIERS,  MISS.    (304  L.)i  FIRST  AND  SEX?OND  MISSISSIPPI  BIVEB 

COMMISSION   DISTRICTS. 

Mattresses,  total  area,  iJ7S  squares  (channel  mats,  10  per  cent;  connecting 

mats,  SO  per  cent). 

BUILDING  MATS. 


Quantity  used. 


Items. 


TotPl 
quantity. 


Mohillxatian  and  demobilization 

}-lnch  strand pounds . 

A-inch  strand do. . . 

1-inch  strand do ! 

Wire,  No.  9 do.... 

Staples do. . . . 

Clips,  V-indi number. . I 

Clips,  iV-inch do i 

Brush  and  poles cords. .  I 

Rope,  manlla pounds . .  I 

Miscellaneous  expenses I 

Subsistence j 

Steam  boat  expenses i 

Labor j 

Supervision i . 


Total  Add  cost. 


14,000 

10,500 

25,f«0 

11,970 

800 

1,450 

1.650 

6,550 

5,000 


Total  cost. 


Quantity.      Cost 


Per  square. 


9482.10 

1,113.00 

672.00 

1,959.38 

&53.01 

29.94 

246.50  I 

218.63 

19,650.00 

1,150.00 

1,528.47 

7.205.24 

.   3,960.87 

10,103.98 

2,38.5.66 


51,258.78 


3.S5.5 

2.516 

6.154 

2.866 

.192 

.347 

.305 

1.570 

1.198 


•0.116 
.267 
.161 
.47D 
.133 
.007 
.059 
.052 

4.709 
.276 
.366 

1.727 
.949 

2.421 

.572 


12.285 


BUILDING  AND  SINKING. 


Mobilization  and  demobilization 

$80.00 
7,000.25 

230.00 

432.37 
1,208.50 

787.40 
1.414.05 

4.54.80 

SO.  019 

Stone 

;Rope.  man!  1:1 

MIscelHneous  expen.se*i 

tons.. 

pounds.. 

2,375 
1,000 

0. 5(:9 
.240 

1.679 
.055 
.104 

Suhsiscence .   .     .  .          .        

.290 

SteambO'it  expenses                                              -  .          

.189 

I-.abor 

.339 

Supervision                                .              .. 

.109 

Total  field  co.st 

11,013.37 

2.784 

Grading  {1,618  squares). 


Items, 
lization ^ . 

!       Quant 

Tot«l 
quantity. 

Ity  used. 

Per  square. 

Total  cost. 

Quantity. 

Cost. 

Mobilization  and  demob  j 

1 

f3i>9.00 

57.50 

fHS.OO 

2.5.50 

362.00 

1,09."..  24 

53  K  10 

2,495.33 

441.10 

10.228 

Rope,  manila 

Coni 

Oil 

pounds. 

tons. 

250 
1            140 

6.i55 
.087 

036 
.411 
.016 

Miscellaneous  expenses. . 

.224 

Subsistence 

.677 

Steamboat  expenses 

Labor 

.331 

1.542 

Supervision 

.273 

Total  field  cost . 

6,046.77 

3.738 
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'      Quantity  used. 

Per  square 

Items. 

Tot«l 
quantity. 

Totnl  cost. 

Quantity 

Cost. 

Mobilization  and  denioblllKation   . . 

S345.00 

3,191.90 

57.50 

320.00 

1,234.90 

859.30 

1,928.07 

465.23 

san65 

Stone 

Rope,  manila 

Mi<U)«Il4|||y>U8  AXIMmSQB. 

toas.. 

pounds.. 

1,082 
2.J0 

2.085 
.482 

6.150 
.111 
.fil7 

Subsistence      .                                              

2.55S 

Ste^imboat  expenses 

I.C5() 

Labor...                                   

3.715 

Supervision 

.890 

Total  field  cost 

8,491.90 

16.36a 

Summary  of  costs} 


Subaqueous  work. 


Per 
square. 


Total. 


Upper  bank  work. 


Per 

square. 


Total. 


Grand 
total. 


Total  field  cost 

Ofilce  expenses 

Care  of  plant 

Repair  of  plant 

Depreciation  of  plant 

Totnl 


115.060 

.097 

.291 

1.257 

.899 


162,872.15 

405.00 

1,214.15 

5,246.30 

3,750.89 


120. 101 

.133 

.399 

1.728 

1.232 


114,538.67 

95.00 

284.80 

1,230.61 

879.84 


177,410.82 

500.00 

1,498.95 

6,476.91 

4,  f  30. 7a 


17.613 


73,488.49 


23.588 


17,028.92 


90,517.41 


i  All  repair  work,  bence  cast  per  linear  foot  can  not  be  given. 

Condition  at  the  end  of  fiscal  year, — The  revetment,  with  the  exception  of 
1,200  feet  near  the  upper  end,  is  in  effective  condition.  Repairs  should  be  made 
and  paving  along  the  last  season's  woric  completed  during  the  coming  season. 

Caving  continues  throughout  the  upper  part  of  the  bend,  and  will  require, 
during  tlie  next  season,  an  upstream  extension  of  the  work  in  place. 

Local  cooperation.— The  Yazoo  Mississippi  Delta  levee  board  contributed 
$200,000  to  the  cost  of  the  Trotters  revetment,  of  which  amount  $150,000  has 
been  spent;  the  remaining  $50,000  to  be  furnished  upon  request. 

Terminal  facilities. — None. 

Effect  of  imin-overnent.— The  lower  end  of  the  bend  has  been  made  stable,  the 
confronting  channel  fixed,  and  the  adjacent  Mississippi  River  levee  maintained, 
thus  eliminating  the  alternative  necessity  for  the  construction  of  a  costly  levee 
loop. 

Proposed  operations. — ^During  the  coming  fiscal  year  it  is  proposed  to  make 
necessary  repairs  to  the  old  work,  complete  the  paving  along  last  season's  work, 
and  extend  work  upstream  as  far  as  funds  available  will  permit. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics.— By  resolution  of  the  Mississippi  River  Commission  of 
November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(t)  Helena,  Ark. 

Location  and  description.— Three  hundred  and  six  miles  below  Cairo,  right 
bank.  ^ 

Original  condition.— The  river  bank  in  the  vicinity  of  Helena  during  the 
eighties  showed  intermittent  sloughs  or  settlements  in  the  nature  rather  of  ver- 
tical sinks  than  of  the  ordinaiy  bank  caving.  The  difference  was  recogniased,  as 
is  evident  from  the  statement  regarding  the  low  ground  immediately  behind  the 
Helena  levee  which,  in  1888,  was  referred  to  as  "a  swamp    •     •     ♦     which 
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seeuis  to  have  been  the  most  prolific  cause  of  caving  for  some  years  past."  To 
minimize  the  supimsed  effects  of  this  swamp,  It  was  proposed  that  this  low 
ground  should  be  drained  by  way  of  a  canal  to  the  south.  By  1888  the  settle- 
ments or  sinks  referred  to  had  caused  bank  recession  to  the  point  of  jeopardiz- 
ing the  property  and  industries  of  the  town.  These  sinks  or  subsidences  of 
greater  or  less  extent  continued  to  occur  at  irregular  intervals  till,  In  1913,  the 
most  extensive  of  all  appeared. 

Previous  project s. — Non e. 

Exiating  project. — The  existing  project  was  adopted  in  1888  and  contemplates 
the  construction  of  fascine  revetment  and  spur  dikes  along  the  Helena  front 
to  the  extent  necessary  to  make  stable  bank  conditions  In  that  locality. 

In  addition,  by  a  special  item  in  the  river  and  harbor  act  of  March  4, 
1913,  $100,000  was  provided  "  to  prevent  a  breach  In  the  Helena  front  levee  by 
revetment  or  otherwise." 

Oiyerations  and  results  during  the  fiscal  year, — None. 

Condition  at  tJie  end  of  fiscal  year, — During  the  past  low-w^ater  season  the 
foreshore  has  shown  no  evident  of  Instability. 

Local  cooperation, — ^None. 

Terminal  facilities, — ^None. 

Effect  of  improvement, — ^The  revetment  work  along  the  Helena  front  has 
protected  the  town  and  Its  industries  to  the  south  from  encroachment  by  the 
river.  It  has  not,  however,  provided  against  subsidence  of  the  foreshore,  the 
instability  of  which  has  reappeared  at  Irregular  Intervals. 

The  deposit  of  stable  hill  earth  over  the  disturbed  area  is  shown  by  borings 
to  have  forced  out  practically  all  underlying  unstable  material  for  a  short 
distance,  which  suggests  that  continued  though  indefinite  fill,  following  further 
evid^ice  of  Instability,  may  be  expected  to  restore  conditions  of  essential 
equilibrium. 

Proposed  operations. — None. 

Recommended  modifications  of  project, — None. 

References  to  published  articles  not  previously  reported, — ^None. 

ComanercicU  statistios, — ^By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(1*)  Delta,  Miss, 

Location  and  description, — ^Three  hundred  and  fifteen  miles  below  Cairo, 
left  bank. 

Original  condition. — Caving  at  this  point,  which  had  been  active  for  a  num- 
ber of  years,  developed  in  1914  a  condition  of  such  menace  to  the  controlling 
levee,  located  between  the  river  bank  and  the  foot  of  Moon  Lake,  as  to  require 
the  revetment  of  the  Delta  Bend.  The  destruction  of  the  levee  would  have 
necessitated  the  construction  of  a  long  and  expensive  loop  around  the  said 
lake.  To  guard  against  such  a  contingency  revetment  protection  was  authorized 
at  the  combined  cost  of  the  Federal  Government  and  local  levee  district. 

Pretnous  projects, — ^None. 

Existing  project. — ^The  existing  project,  adopted  In  1915,  contemplates  the  In- 
stallation of  about  9,000  feet  of  standard  fascine  revetment  located  in  required 
relation  to  the  levee  system. 

Operations  and  results  during  the  fiscal  year. — ^None. 

Condition  at  the  end  of  fiscal  year. — The  entire  revetment  is  in  excellent 
condition.  The  extension  of  the  work  downstream  may  be  required  at  some 
future  date. 

Local  cooperation. — ^The  Yazoo-Mlsslssippi  levee  board  contributed  $160,000 
to  the  cost  of  the  work. 

Terminal  facilities, — ^None. 

Effect  of  improvement. — ^The  channel  In  Delta  Bend  has  been  fixed  throughout 
the  stretch  revetted,  further  bank  caving  prevented,  and  the  necessity  for  the 
construction  of  a  costly  levee  loop  around  Moon  Lake  obviated. 

Proposed  operations. — ^None. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics.— By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  Is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 
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(1?)  Oldiown,  Ark. 

Location  and  description. — ^Three  hundred  and  twenty-four  miles  below  Cairo, 
right  bank. 

Original  condition. — Continued  caving  over  a  number  of  years  prior  to  1907 
finally  requlre<l  in  that  year  revetment  of  Oldtown  Bend  or  the  construction  of 
a  levee  loop,  the  river  bank  having  receded  almost  to  the  toe  of  the  existing 
levee. 

Previous  projects. — Nona 

Existing  project. — ^The  existing  project  was  adopted  in  1907  and  contem- 
plated the  installation  of  sufficient  revetment  to  fix  the  channel  and  bank  line 
throughout  the  bend  and  thus  to  protect  the  adjacent  Arkansas  levee. 

Operations  and  results  during  the  fiscal  year. — Operations  consisted  in  mak- 
ing repairs  to  the  existing  work  by  the  installation  of  1,035  squares  of  connect- 
ing mats,  grading  261  squares  of  bank,  and  paving  with  stone  835  squares  of 
bank. 

The  foregoing  work  was  accomplished  by  hired  labor,  with  Grovemment  plant, 
at  a  total  cost  of  $48,800.57. 

The  following  table  gives  detaii<»d  costs : 

LOCATION  OF  WORK,  OLD  TOWN,  ARK.    (324  R.),  FIRST  AND  SECOND  MISSISSIPPI  RIVER 

COMMISSION  DI8TBI0T8. 

MattresseSf  total  area,  1,035  squares  (connecting  mats,  100  per  cent). 

BUILDING  MATS. 


Items. 


Mobilisation  and  demobilkatian 

i-lnch  strand pounds. 

A-inch  strand do... 

Hnch  strand do... 

Wire,  No  9 do... 

StaplesL, do... 

Clips,  Hnch number. 

Clips.  iVinch do... 

Brusn  and  poles  cords. 

Rope.manfla pounds. 

Miscellaneous  expenses. 

Subsistence 

Steamboat  expenses 

Labor 

Supervision 


Total , 

Total  field  cost. 


Quantity  used. 


Total 
quantity. 


3,610 

4,175 

7,000 

4,040 

300 

200 

300 

1,800 

2,000 


Total  cost. 


Quantity. 


Per  square. 


11,068.14 

270.06 

267.20 

634.10 

186.66 

1L23  ! 

.34.00  ! 

39.75 

5,400.00 

46a  00 

139.76 

2,648.40 

3,013.97 

4,644.66 

506.06 


19,232.96 


19,232.95 


3.391 

4.034 

6.763 

9.903 

.290 

.193 

.290 

1.739 

L932 


Cost. 


tl.032 

.270 

.268 

.616 

.180 

.011 

.033 

.038 

6.217 

.444 

.135 

2.659 

2.912 

4.488 

.489 


18.682 


BUILDING  AND  SINKING. 


Mobilization  and  demobilization 

S26a00 
2,124.00 
126.50 
53.04 
796.61 
889.14 
1,078.26 
233.85 

I0»242 

Stone. 

Rope,  manlla 

Miscellaneous  expenses 

tons.. 

pounds.. 

720 
550 

a606            2.062 

.531              .122 

.  .          .'           .061 

Subsistence 

:::::::::.'     .m 

Steamboat  expenses 

1            .859 

Labor 

1.042 

Supervision --    - 

.226 

.......... 

Total 

5,49L40 

.  1         5.306 

Total  field  coat 

5,49f.40 

1 

1 

\ 
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Grading  (261  squares). 


Items. 

Quantity  used. 

Per  square. 
QuanUty.'     Cost. 

Mobilization  and  demobilitatioD 

6226.00 

46.00 

166.25 

8.00 

82.68 

796.79 

833.30 

1,131.80 

275.56 

S0.862 

Rope,  manUa pounds.. 

200 
35 

a  766               .176 
.134               .637 

ofi.::::..,::::::::::::.:/::::::::::::::::::::::.::::/}!^:.: 

.031 

MN'wiiAnmus^firpffnset  ...      ..    ...  .    .. . 

,            .317 

Subsistence .'. 

'          3.063 

Steamboat  expenses 

'          3.193 

Labor 

4.336 

Supervlalon 

1.066 

Total 

8,665.37 

13.661 

Total  field  cost 

3,665.37 

- 

Paving,  stone  {835  squares). 


Quantity  used.    ^ 


Items. 


;    Total 
quantity. 


Ifobilizatian  and  demoblliiation ,. 

Stone tons.. 

Rope.manlla pounds.. 

Miscellaneous  expenses 

Subsistence 

Steamboat  expenses. 

Labor 

Supeirlsion 


1,830 
250 


Total  cost. 


Per  square. 


i 
Quantity.!     Cost. 


S875.00 

5,398.50  ; 

57.80  I 

191.26  I 

1,251.88  I 

2,413.87 

3,333.00 

435.95 


2.192  { 
.299  ; 


Total I    13,957.56 


$1.0i< 

6.465 

.0S9 

.229 

1.499 

2.891 

3.992 

.522 


16.715 


Total  field  cost 13,967.66 


Summary  of  costs.^ 


Total  field  cost , 

Ofilce  expenses 

Care  of  plant , 

Repair  of  plant , 

Depreciation  of  plant . 


Total. 


Subaqueous  work. 


Per 
square. 


ToUl. 


923.888  I  $24,724.35 
.143  '  147.50 

.427  I  442.19 

1.846         1,910.69 
1.319        1,366.06 


27.623 


Upper  bank  work. 


Per 
square. 


Totol. 


Grand 
total. 


"r 


42, 247. 225 

250.00 

749.47 

3,258.46 

2.315.36 


28,590.79        34.943       20,209.78  '    48,80a57 


30.376  ,  $17,522.93 
.174  102.50  ' 

.522  307.28  I 

2.257         1,327.77 
1.614  949.30  ! 


1  All  repair  work,  hence  cost  per  linear  foot  can  not  be  given. 

Condition  at  the  end  of  fiscal  year. — The  rev<»riiient  is  in  excellent  comli- 
tioij. 

Local  cooperation. — None. 

Temiinal  facilities. — None. 

Effect  of  improvement. — Tlie  Arkansas  leve**,  adjacent  to  the  upper  end  of 
Oldtown  bend,  has  been  protected  and  the  necessity  for  a  costly  substitute 
has  been  avoided. 

Proposed  operations. — None. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 
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Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
4)f  November  19,  1914,  the  Secretary  is  charged  with  the  duty  of  securing 
complete  commerchil  statistics  of  the  water-borne  traific  on  tlie  Mississippi 
River. 

it€)  Sunflower,  Miss, 

Location  and  description. — Tiirt^e  hundred  and  flfty-flve  miles  ])elow  Cairo, 
left  bank. 

Original  condition. — Caving  in  Sunflower  bend,  active  for  a  number  of  years, 
finally  brought  the  bank  of  the  river  practically  to  the  toe  of  the  Mississippi 
levee,  thus  requiring  that  the  latter  be  reconstructed,  or  that  revetment  bo 
placed  for  its  protection. 

Prrrious  pi'oject. — None. 

Existing  project. — Initiated  in  1911  ;  provides  for  sufllcient  reAOtment  to  fix 
channel  and  bank  conditions  throughout  the  bend,  thus  making  possible  the 
retention  of  the  adjacent  levre. 

Operations  and  results  during  the  fiscal  year. — Operations  at  this  place  con- 
sisted of  extensive  repairs  to  the  existing  work  where  numerous  sloughs  or 
subsidonces  of  the  river  bank  were  seriously  threatening  the  controlling  levee 
line.  Repairs  consisted  of  installing  connecting  mattresses  to  make  connection 
with  the  old  mattresses  and  the  new  shore  line,  and  in  gi'ading  and  paving  the 
upper  bank.  The  season's  work  residted  in  the  installation  of  2,441  squares 
of  connecting  jnattresses  and  pavinsr  with  stone  225  squares.  Operations  were 
suspended  on  account  of  high  water. 

The  foregoing  work  was  accomplished  by  hired  labor,  with  Government 
plant,  at  a  total  cost  of  $74,037.84. 

The  following  table  gives  detailed  costs: 

LOCATION    OF    WORK,    SUNFLOWER,    MISS.     (354    L.),    FIRST    AND    SECOND    MISSISSIPPI 
Rn*1i:R  COMMISSION   DISTRICTS. 

Mattresses,  total  area,  2,441  squares  {connecting  mats,  100  per  cent). 

BITILDINO  MATS. 


Items. 


Quantity  ased. 


Total 
quantity. 


Total  cost. 


Per  square. 


Quantity 


Cost. 


Mobilization  and  demobilization. 

i-inch  strand 

TV-inch  strand 

\  inch  strand 

Wi^e,  No.  9 

Pt'iples 

CHos,  i-inch 

Clips,  ^  inch , 

Bru«h  and  Doles 

Rope,  manlla 

Miscellaneous  expenses 

Subsistence 

•^teamboat  expenses 

Labor 

Supervision 


..pounds 
...,.do.. 

do.. 

do.... 

do.... 

.number. 

do... 

cords. 

..pounds. 


6,500 

7,S50 

15,800 

6,000 

600 

250 

500 

3,506 

4,000 


11,665.05 

516. 75 

483.20 

1,205.54 

277.20 

22.45 

42.50 

66.25 

10,518.00 

920.00 

1,426,73 

6,56a  94 

6, 180. 09 

11,692.26 

3,452.93 


2.663 
3.0B3 
6.473 
2.458 
.246 
.102 
.2a5 
1.436 
1.639 


»).682 

.212 

.198 

.493 

.114 

.000 

.017 

.027 

4..')09 

.377 

.584 

2.688 

2.  .532 

4.790 

1.415 


Total 

Total  field  cost. 


45,030.79 
45,030.79 


18.447 


BUILDING  AND  SINKING. 


Mobilization  and  demobilization . 

Stone 

Rope,  manila 

Misoeilaneous  expenses 

Subsistence 

Steamboat  expenses 

Labor 

Supervision 


tons. 

.pounds. 


Total 

Total  field  co«t. 


1,960 
1,000 


I37.'».00 

6,782.00 

230.00 

181. 62 

1,124.03 

1,032.15 

1,867.37 

725.74 


11,. 317. 91 


11,317.91 


0.803 
.410 


10.154 
2.369 
.094 
.074 
.460 
.423 
.765 
.297 


4.636 
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Pavinff,  HU.nv  <22o  squares). 


Quantity  u«<l. 


Items. 


Total 
quantity. 


llobiliuition  and  demobilization 

Ptonc tons..  530 

Rope,  minila poimds.  '  300 

Mi  v>ellancous  expenses I 

Subhtpnce ' 

steamboat  expenses [ 

Labor ' 

Superviion 

Totil j 

Total  field  cost 1 7. 


Total  cost. 


Per  square. 
Quantity.     Co4. 


I22&00  j «.0» 

1.M3.50  '         2.3.56  ft.M9 

96.00           1.333  .4?r 

•    JM.W 37!l 

397.11    1.7^ 

631.12    1S0» 

1,247.62  1 5.545 

365.541 1.6S 

4,6ia86  ~nTT,  2aiw 

4,610.86  I 


Stnnmary  of  costs} 


Totol  field  cost 

Ofllcc  expenses , 

Purveys , 

Care  of  plant 

Repair  of  plant 

Depreciation  of  plant 

Total 


Subaqueous  work.        Upper  bank  work. 


Per 

square. 


923.083 

.947 

.419 

.424 

1.831 

1.309 


28.013 


Total. 


Per 
square. 


Total. 


Grand 
total. 


$56, 34&  70  I    t20. 494  i    $4,  ^lO-  ^6 


2,310.62 
1,022.87 
1,034.27 
4,469.07 
3,196.20 


.893 
.395  , 
.399 
1.727 
1.235  I 


200.02 

88.94 

89.94 

388.61 

277.84 


$60,950.56 
2,511.54 
1,111.81 
1,124.21 
4,857.68 
3.473.04 


68,380.73 


25.143  1      5,657.11 


74.(07.84 


>  AU  repair  work,  hence  cost  per  linear  foot  can  not  be  given. 

Condition  at  the  end  of  fiscal  year. — ^The  work  repaired  during  this  season  is 
in  effective  condition.  At  both  the  upper  and  lower  ends,  however,  extensive 
repairs  should  be  made  during  the  coming  fiscal  year  to  restore  the  work  to 
its  original  eflCective  condition. 

Local  cooperation. — ^The  Yazoo-Mississippi  Delta  levee  board  contributed  to 
the  cost  of  the  work  the  sum  of  $152,959.08. 

Terminal  facilities. — None. 

Effect  of  improvement. — ^The  river  channel  and  bank  throughout  Sunfloiu'er 
bend  has  been  made  generally  stable,  the  adjacent  levee  guarded  against  de- 
struction, and  the  construction  of  an  extensive  and  costly  levee  loop  has  been 
avoided. 

Proposed  operations. — It  is  proposed  to  make  extensive  repairs  to  this  work 
during  the  coming  fiscal  year. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Commission  of 
November  19, 1914,  the  secretary  is  charged  with  the  duty  of  securing  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 
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II.    FXPESTMENTAL  REX-KTMENT. 

From  funds  made  available  by  the  river  and  harbor  bill  approved  July  27, 
1916,  the  Mississippi  River  Commission  allotted  the  sum  of  $150,000  for  the 
constniction  of  one  corai)lete  unit  with  which  to  place  subaqueous  concrete 
revetment  with  a  view  of  substit>iting  this  type  of  shore  protection  for  the 
standard  willow  fascine  type. 

Work  of  procuring  the  necessary  plant  is  in  progress.  The  steel  machinery 
barge  has  been  completed  and  delivered,  and  the  machinery,  trusses,  etc.,  in- 
stalled. Work  of  installing  the  machinery  on  the  anchor  barge  Is  practically 
completed.  One  slab  barge  has  been  completed  at  the  Government  fleet,  and 
the  second  one  will  be  constructed  in  the  near  future.  It  is  hoped  to  have  the 
tmit  completed  In  time  to  place  some  concrete  revetment  work  during  the 
coming  fiscal  year.  Work  of  completing  this  plant  has  been  greatly  handi- 
capped on  account  of  the  very  unsettled  condition  of  both  skilled  and  unskilled 
labor. 

111.   LEVEES. 

General, — All  levees  are  being  constructed  to  the  grade  and  scctloa  fixed  by 
the  Mississippi  River  Commission  by  resolution  adopted  in  April,  1914,  which 
provides  that  the  grade  shall  bo  3  feet  above  the  deducetl  confined  flood  of  1912, 
with  section  having  a  crown  8  feet  wide,  river  slope  3  to  1,  land  sloi>e  3  to  1 
to  from  5  to  8  below  crown,  and  thence  a  banquette  of  varying  widths  from 
20  to  40  feet,  dependent  on  the  height  of  the  levee,  with  back  slope  of  4  to  1. 

(a)   Vpj)€r  St.  Francis  district. 

Location  and  description. — On  the  richt  bank  of  the  river  fromr  Cape  Girar- 
deau, Mo.,  54  miles  above  Cairo,  to  New  ^ladrld.  Mo.,  70  miles  below.  Tlli^• 
district  comprises  an  area  of  about  700  square  miles. 

Original  condition,-  The  United  States  made  its  first  levee  expenditure  in  " 
this  district  in  1899.  At  that  time  there  existed  fragments  of  levees  constructed 
by  local  boards  and  individual  laud  owners,  but  nothing  to  be  dignified  as  a 
levee  system.  The  most  important  of  tliese  several  <lctached  lengths  of  levee 
were  found  between  Commerce  and  the  Iron  Mountain  Railroad,  and  from 
Birds  Point  for  about  3  miles  st^uth.  They  merely  joined  the  relatively  higher 
ridges  found  variously  along  the  upper  St.  Francis  front  and  were  capable  of 
restraining  only  the  mildest  overflows. 

Previous  projects, — None, 

Existing  project. — ^The  present  project  Is  to  complete  the  levees  to  grade  and 
section  sufficient  to  protect  the  basin  against  overflow.  This  projei't  was 
adopted  in  1899.  It  has  been  modifled  from  time  to  time,  and  at  present  con- 
templates the  enlargement  and  extension  of  the  existing  levee,  in  cooperation 
with  the  State  and  local  levee  boards,  to  the  grade  and  section  adopted  by  the 
Mississippi  River  Conmilsslon  April  19,  1914.  This  levee  line,  when  complete, 
win  have  a  total  length  of  about  87  miles. 

Operations  and  results  during  the  fL*ral  year. — There  have  been  added  dur- 
ing the  year,  under  contract,  660,273  cubic  yards,  and  by  hired  labor,  48,916 
cubic  yards,  making  o  total  of  709,189  cubic  yards.  The  operations  during 
the  year  involve  a  total  expenditure  of  $471,651.66,  of  which  $83,657.92  was  for 
the  purchase  and  installation  of  new  plant  for  levee  building  and  $141,229.14 
was  expended  by  the  local  boards  of  the  district  for  rlglits  of  way,  crop  damage, 
and  other  obligations  incident  to  the  administration  jf  the  boards. 

One  and  one-half  miles  of  levee  was  enlarged  and  2.1  mile=5  of  new  levee  ex- 
tension with  banquette  completed,  both  to  the  1914  commission  grade.  Of  the 
74.1  miles  of  levee  constructed  in  this  district,  5.66  per  cent  Is  now  up  to 
commission  grade  and  section. 

(.Contracts  In  force  at  the  beginning  of  the  year  and  those  since  executeil  are 
given  in  the  following  table : 
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Ixxiatian. 


Class. 


30/0-31/0 Enlargement 

33/0-34/0 1 do 

35/28-37/40 ' do 

42/6-43/10 1 do 

67/57-72/12 ,  New  work . . . 

72/12-74/10 1 do 

74/10-75/10 1 do 

75/10-76/20 ' do 

74/10-76/20 ' do 


fSfm       I      Cubic 


Above  2  R.  I  68,318 

Below  2  R.!  45,021 

7R 106,856 

13R 64,713 

41-45  R...t  1,022,928 

43R 586,263 

44R, 250,000 

48R 370,000 

44^8  R...  620,000 


Price 
(cents). 


Contractor. 


33.00  I 
28.00  > 

33.00 

35.00 

24.80 


28.90 
35.00 
37.00 

35.00 


Walter  L.Lee.. 
do 


do 

Walter  Lee.. 


Roach,    Stansell, 

Lowrance  Bros. 

&Co. 
Geo.  F.  Ramsey. , 
Roach,    Stansell, 

Lowrance  Bros. 

&Co. 
Geo.  F.  Ramsey.. 


Completed  May 
31,  1920. 


42  per  cent. 
Completed   July 

11, 1919. 
Completed  Aug. 

20,  1919. 
Completed 

3,  1919. 
Completed 

19,  1919. 


Cct. 
July 


99.3  per  cent. 
Annulled  Feb.  7, 
1920. 

2.5  per  cent. 


A  levee  machine  of  the  tower  excavator  type,  operating  a  5-yard  bucket,  was 
purchased  fronr  the  Bucyrus  Co.,  at  a  cost  of  $110,950,  f.  o.  b.  South  Milwaukee, 
Wis.,  and  Installed  at  the  lower  end  of  the  district  for  the  purpose  ryf  con- 
structing a  new  levee  between  that  point  and  the  southern  terminus  of  the 
present  existing  levee.  This  machine  began  operations  in  September,  1919,  but 
owing  to  the  frequent  freshets  in  the  river,  which  overflowed  the  work,  very 
little  actual  construction  has  been  accomplished. 

The  prevailing  shortage  of  lai)or  and  extended  high-water  periods  have 
greatly  interfered  with  the  progress  of  all  work. 

Condition  at  the  end  of  fiscal  year. — This  levee  system,  completed  to  the 
present  grade  and  section,  will  Involve  an  estimated  total  of  14,294,839  cubic 
yards,  of  which  61.9  per  cent  was  completed  at  the  end  of  the  fiscal  year. 
There  remains  to  be  done  12.4  miles  of  extension,  involving  3,255,771  cubic  yards 
at  the  lower  end  of  the  system  and  2,178,156  cubic  yards  of  enlargement  and 
banquette  construction.  Total  United  States  expenditures  under  this  project 
to  the  end  of  the  fiscal  year,  $1,466,938.87. 

Local  cooperation. — The  local  authorities  have  provided  to  date  in  the  con- 
struction of  this  levee  system  about  1,996,683  cubic  yards,  and  their  total 
expenditure  has  been  $1,465,326.43,  which  Includes  all  cost  of  actual  construc- 
tion, n-alntenance,  high-water  expense,  charges  for  right  of  way,  general 
administration,  etc.  In  addition  to  the  above,  the  following  contribution  was 
made,  in  accordance  with  the  provisions  of  the  flood  control  bill  approved 
March  1,  1917:  St.  John  levee  and  drainage  district,  $75,000. 

Effect  of  improvement. — Assured  protection  to  about  660  square  miles  of  ter- 
ritory against  ordinary  floods.  As  extension  and  enlargement  proceed,  an 
Increasing  area  will  be  similarly  benefited,  with  final  and  absolute  protection 
of  the  entire  district,  700  square  miles,  against  estimated  maximum  floods  upon 
the  consumiration  of  the  project. 

Proposed  operations. — Construction  of  levee  extension  and  enlargement  to 
the  extent  and  at  the  rate  that  funds  are  made  available. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  premously  reported. — ^None. 

Summary  of  yardage  in  place. 


Provided  by- 

In  place 

May  31, 

1919. 

Added 
during 
year. 

In  place 

Under  con- 
tract May 
31, 1920. 

Required 
to  com- 
plete. 

Inlted  States 

Cu.  vardt. 
6,155,040 
1,996,683 

Cu.  yardt. 
7W,189 

Cu.  yards. 
6,864,229 
1,996,683 

Cu.  yardt. 
648,752 

Cu.  yard*. 
}    6,433,927 

I^evee  boards 

' 

Total 

8,151,723 

709,189 

8,860,912 

648,752 

6,433,927 

9030— ENG  1920— FT  S 
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Contracts  in  force. 


,  Amount  |  ' 

and  p.|^ 

Name  of  character  ^JjJ"         Date  of 

contractor.  ,  of  work  '  ^^^         approval. 

work). 

C«.  yardf.l  Cmta.  { 

WalterL.1^ 68,318  i  33.00  '  Oct.   11,1917 

Geo.  F.  Ramsey 586,362  28.90    July  22,1918 

Roach,  Stansell,  Lowrance  i 

Bros.&Co 260,000  35.00     Dec.  26,1918 

Do 1    370,000  1  37.00  1 do 

Geo.  F.Ramsey 630,000  35.00  !  Apr.    2,1920 


Date  of 
expiration. 


P«r- 

oentaee 

of  oom- 

!pletkB. 


Oct.   29,1917  !  Dec.  31, 1913  j 
Aug.    8,1918  I  Dec.  31,1919 

Jan.   13,1919  [ do 

do ' do I 

Apr.  19,1920     Dec.  31,1930 


I 


42.0 
99.3 

{>) 
2.5 


1  Annulled  Feb  7, 1920. 

Appropriations. — See    current    report   of    the    president    Mississippi 
Ck>minissioiL 

(6)  Reelfoot  district. 


Rivtf 


location  and  description. — This  district  is  on  the  left  bank  of  the  river,  ex- 
tending from  Hickman,  Ky.,  S6  miles  below  Cairo,  to  upper  Slough  Landing 
Neck,  Tenn.,  about  80  miles  below  Cairo.  Tlie  levee  system  is  continuous  for 
a  length  of  21  miles,  and  protects  about  310  square  miles  of  territory. 

Original  condition. — ^The  Unitel  States  initiated  levee  work  in  the  Reelfoot 
district  in  1902.  At  that  time  the  basin  was  open  with  the  exception  that 
local  authorities  had  constructed  a  levee  from  the  Kentucky-Tennessee  State 
line  south  to  Slough  Landing,  a  distance  of  about  4^  miles. 

Previous  projects. — None. 

Existing  project. — ^The  original  project  provided  for  the  construction  of  a 
levee  from  the  Hickman  bluffs  south  to  the  upstream  end  of  the  levee  provided 
prior  to  1902  by  local  authorities,  and  the  enlaigement  of  the  system  to  grade 
and  section  sufficient  to  protect  the  basin  against  overflow.  This  project  was 
adopted  in  1902.  It  has  been  modified  from  time  to  time,  and  at  present  con- 
templates the  enlargement  of  the  existing  levee  line  in  cooperation  with  the 
State  and  local  levee  boards  to  the  grade  and  section  adopted  by  the  Mississippi 
River  Commission  on  April  19,  1914. 

Operations  and  results  during  the  fiscal  year. — There  have  been  added  during 
the  year,  under  contract,  111,916  cubic  yards,  at  a  total  cost  of  $00,75L88. 
One-half  mile  of  levee  was  enlarged  to  the  1914  Mississippi  River  Commission 
grade  and  section.  Of  the  21  miles  of  levee  constructed  in  this  district,  12  per 
cent  Is  now  up  to  commission  grade  and  section. 

Contracts  in  force  at  the  beginning  of  the  year  and  those  since  executed  are 
given  in  the  following  table,  which  Includes  the  percentage  of  completion. 


Location. 


16/40-18/0... 


Class. 


MUes 
below 
Cairo. 


Enlargement  and  teuquette 53  L. . 


Cubic    I  Price 
yards    '  (cents). 


185,720  I    41.00 


Contractor. 


Perc«nt 

i    pleted 
May  31, 

loao. 


J.  A.  Burt. 


n.5 


Condition  ai  the  end  of  fiscal  year. — This  levee  system  completed  to  the 
present  grade  and  section  w^U  involve  an  estimated  total  of  4,028,000  cubic 
yards,  of  which  75.4  per  cent  was  completed  at  the  end  of  the  fiscal  year. 
There  remains  to  be  done  994,335  cubic  yards  of  enlargement  and  banquette 
work.  Total  United  States  expenditures  under  this  project  to  the  end  of  fiscal 
year,  $446,992.17. 

Local  cooperation. — ^Local  Interests  have  thus  far  contributed  a  total  of 
861,204  cubic  yards,  and  their  total  expenditure  has  been  $361,413.40,  which 
includes  all  cost  of  actual  construction,  maintenance,  high-water  expense, 
charges  for  right  of  way,  general  administration,  etc. 
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Effect  of  imj>rov€menL — ^The  construction  thus  far  accomplished  affords  as- 
sured protection  from  ordinary  floods  to  the  entire  basin.  As  the  system  is 
progressively  strengthened  to  completion,  increased  protection  against  overflow 
will  be  provided. 

Proposed  operations, — Ontlnuation  of  levee  enlargement  and  banquette  con- 
struction to  the  extent  and  at  the  rate  that  funds  are  made  available. 

Recommended  modifications  of  project, — None. 

References  to  published  articles  not  previously  reported, — None. 

Summary  of  yardage  in  place. 


Provided  by- 

In  place 

May  31, 

1919, 

Added  dur- 
ing year. 

In  place 

Under  oon-' 

tract  May 

31,1920. 

Required 
to  com- 
plete. 

United  8tat«e 

Cu,  vards. 

2,060,M5 

86i;204 

Cu.  vardt. 
111,916 

Cu.  yardi. 
86i;2M 

Cu.  yardt. 
41,531 

Cu.  yardt. 
}       994,335 

Levee  boards 

2,921,749 

111,916 

3,033,665 

41,631 

994,335 

(c)  Lower  St.  Francis  district. 

Location  and  description.— On  the  right  bank  of  the  river  from  just  below 
New  Madrid,  Mo.,  79  miles  below  Cairo,  to  the  mouth  of  the  St.  Francis  River, 
298  miles  below  Cairo.  Within^the  limits  defined,  the  lower  St.  Francis  levee 
Is  continuous  for  a  length  of  211  miles.  About  3,500  square  miles  of  territory 
are  protected.  The  St.  Francis  levee  board  has  under  contract  a  5-mile  exten- 
sion at  the  lower  end  of  the  district. 

Original  condition..— When  the  United  States  assumed  levee  interest  in  the 
lower  St.  Francis  district  there  existed  along  its  front  detached  fragments  of 
levee,  constructed  by  local  boards  and  private  landowners,  to  guard  against  in- 
flow through  the  swales  and  low  places  along  the  river  bank.  This  condition 
had  not  assumed  shape  as  a.  levee  system  and  was  not  expected  to  resist  any- 
thing more  than  **  out  of  bank  water." 

Previous  projects. — None. 

Existing  project. — ^The  existing  project  was  adopted  in  1887,  when  22  miles 
of  levee  were  provided  for,  extending  from  Bear  Bayou  to  Craighead  Point,  in 
connection  with  the  improvement  of  Plum  Point  Reach.  The  project  contem- 
plates the  construction  and  enlargement  of  the  levees  to  a  grade  and  section 
sufficient  to  protect  the  b&sin  against  overflow.  It  has  been  modified  from  time 
to  time,  and  at  present  provides  for  the  enlargement  of  the  existing  levee  line 
in  cooperation  with  the  State  and  local  levee  boards  to  the  grade  and  section 
adopted  by  the  Mississippi  River  Commission  April  19,  1914. 

Operations  and  results  during  the  fiscal  year. — ^There  have  been  added  during^ 
the  year,  under  contract,  1,585,305  cubic  yards,  at  a  total  expenditure  of  $1,364,- 
515.37,  of  which  $257,500.34  was  for  the  purchase  and  installation  of  new  plant 
for  levee  building.  Four  miles  of  new  levee  was  built,  ID  miles  of  levee  en- 
larged, and  5.1  miles  of  banquette  constructed ;  all  to  the  1914  Mississippi  River 
Commission  grade  and  section,  except  the  3i  miles  constructed  by  the  levee  board 
at  the  lower  end  of  the  district,  which  was  built  to  a  lower  grade  without 
banquette. 

Of  the  118  miles  of  levee  constructed  and  under  contract  for  extension  in  this 
district,  52.5  per  cent  is  now  up  to  commission  grade  and  section. 
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(\)ntnictj»  In  force  at  the  beginning  of  the  year  and  those  since  execoted  are 
^\\en  in  the  following  table,  which  includes  a  statement  of  the  date,  or  percentage* 
of  completion  of  each  : 


Location. 


Clasa. 


35/12-26/23.. 
35/19-36/45.. 
74/20-77/40.. 


75/40-78/0.... 
83/30-87/1 4.. 
127/0-130/0... 

130/13 

131/31 

130/O-140/29.... 

141/0-143/30... 

157/19-100/0... 

171/32-173/0... 

173/O-179/0.... 

179/0-180/0.... 

177/10 


180/0-187/0.. 


New  work., 
.do.. 


Banquette 

Enlargement.. 

do 

Banquette — 

Spur 

do.. 


Banquette. 


Enlargement., 
do 

do 

do 


Spur. 
Enlargement. . 


Miles 
below 
Cairo. 


Cubic 
yards. 


Behw. 
106R.. 
120  R.. 

162  R.. 

163  R . . 
175  R.. 
208R... 
210  R... 
210  R... 
210  R... 
220R... 
247R.., 
252  R . . . 
253-9  R. 

aeoR... 

258  R... 

aeo-sR. 


270,000 
280,000 
120,000 

100,000 
264,633 
200,000 
40,000 
41,000 
769,157 
217,000 
276,114 
152,000 
515,407 
107,000 
40,000 

614,005 


Price 
cents. 


Cootractar. 


32.90 
32.90 
35.00 

35.00 
30.00 
34.00 
47.00 
54.00 
29.50 
33.00 
26.00 
28.00 
22.00 
30.00 
39.00 

38.00  ' 


'  Oeo.  F.  Ramsey 

■ do 

•  Roach,  Stanaell,  Lovr- 
rance  Bros.  St  Co. 

i do 

do 


Per  cent 

pleted 
May  31, 


....do 

^'40.5 

....do 

OlI 

<lo 

ao 

....do 

(«) 

....do 

42.1 

R.L.  Leonard 

(') 

H  B.  Blanks 

m» 

....do 

99.9 

....do 

74.8 

Roach,  Stansell,  Lov. 

ai 

ranee  Bros.  &  Co. 

....do 

87.4 

I 


5&« 
12.0 

eo.0 

20.1 


<•) 


i  Completed  8ept.  3, 1919. 


s  Completed  Dec.  23;  1919. 


>  Completed  Oct.  27,  1919. 


Two  tower  excavators  and  two  nmall  drag-line  machines  have  been  pur- 
chased at  a  totrtl  cost  of  $208,000  f.  o.  b,  factory,  for  levee  construcUon  in 
This  district.  One  of  the  excavators  has  been  Instolled  at  Peters  Landing, 
Ark.,  and  is  ready  for  operation  as  soon  as  tlie  river  and  weather  conditions 
will  permit. 

Condition  at  the  end  of  the  ftscul  year. — ^This  levee  system  completed,  to 
the  present  grade  and  section,  will  involve  an  estimated  total  of  52,940,000 
cubic  yards,  of  which  90.2  per  cent  was  completed  at  the  end  of  the  fiscal 
year.  There  remains  to  be  done  4,285,524  cubic  yards.  Total  United  States 
exi)enditures  under  this  project  to  the  end  of  the  fiscal  year,  $5,220,708.26. 

Local  cooperation. — The  local  authorities  have  provided  to  date,  in  the 
construction  of  this  levee  system,  about  20,176,190  cubic  yards,  and  their 
total  expenditure  has  been  $11,555,247.68,  which  includes  all  cost  of  actual 
construction,  maintenance,  high- water  expense,  charges  for  right  of  way, 
general  administration,  etc.  In  addition  to  the  above,  the  following  con- 
tributions were  made  in  accordance  with  the  flood-control  bill  approved  March 
1,  1917: 

Lower  St.  Francis  levee  district  of  Missouri $68,446.44 

Lower  St.  Francis  levee  district  of  Arkansas 192,814.00 


Total 261, 260. 44 

Effect  of  improvement. — Practically  the  entire  basin  Is  protected  from  over- 
How  against  ordinary  floods. 

Proposed  o/)era/ion«.— Continuation  levee  enlargement  and  banquette  con- 
struction to  the  extent  and  at  the  rate  that  funds  are  made  available. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

Summary  of  yardage  in  place. 


Provided  by- 

Tn  place 

May  31, 

1919. 

Added 
during 
year. 

Tn  place 

May  31, 

1920. 

Undn- con- 
tract May 
31, 1920. 

Required 
pomplete. 

United  States 

Levee  boards 

Cubic  yds. 
21,121,240 
25,947,931 

Cvbic  yds. 

1,357,04ft 

228,259 

Cubic  yds. 

22,478,286 
26, 176, 190 

Cubic  yds. 
981,730 
272,9(36 

Cubic  yds. 
}    4,285,34 

Total 

47,069,171 

1,585,305 

48,654,476 

1,201,706 

4,285,584 
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Contracts  in  force. 


Nameofoontractor. 

Amoimt 

and 

character 

ol  work 

(levee 

work). 

Price  per  i       Date  of 
unit.     1     approval. 

j 

Date  of  begin- 
ning worK. 

Date  of 
expiration. 

Percent- 
age of 

comple- 
tion. 

G^KifS**  I**.  ^aTP<tey 

Ctt.  yds. 
270,000 
2b0.000 

12G,000 
100,000 
200,000 
40.000 
41,000 
217,000 
152.000 
.'»J.%4.')o 
107,000 

40,000 
614,005 

CentJt.    1 
32.90  1  Feb.     2.1920 
32.90    do 

3.5.00     Dec.     4,1919 

35.00    do 

3'.(»0   do 

47.00   do 

54.00  , do 

33.00  ' do 

2«.00  '  Oct.     6.1917 
22.00     Oct.     8,1917 
30.00  j  Oct.     0,1917 

39.00     Dec.     4.1919 
38.00     Dec.   26,1918 

Feb.  16,1920 
do 

Dec.   19,1919 

do... 

do 

do 

do 

do 

Oct.   25,1917 
do 

....do 

Dec.   19,1919 
Jan.    13,1919 

Dec.  31,1920 
do 

do 

do 

do 

do 

do 

do 

Dec.  31,1918 

do 

do 

Doc.  31,19?0 
Dec.  31,1919 

55.0 

t>o ; 

12.0 

Roach,  Stansell,  Lowrancc 
Brt».  ACo.... 

60.0 

Do 

20.0 

Do 

40.5 

Do 

Do 

Do 

42.0 

H.  B.  Blanks 

70.9 

Do 

Do 

99.9 
74.8, 

Roach,  Slanaell,  Lowrance 
Bros.&Co 

Do 

87.  1 

Appropriations. — See  current  report  of  the  president,  Mis.sissippi  River  Com- 
mission. 

id)   Upper  Yazoo  district. 

location  and  description. — This  (ILslHct  is  on  the  left  bank  of  the  river,  ancT 
comprises  the  upper  end  of  the  State  of  Mississippi,  from  244  to  3G5  miles  below 
Cairo.     The  district's  area  is  about  3,281  square  miles. 

Original  condition. — The  Mississippi  lUver  Commission  flrst  undertook  levee 
work  in  this  district  in  1882,  following  the  disastrous  flood  of  that  year.  At  the 
time  of  this  flood  the  upper  Yazoo  levee  line  was  continuous  from  the  Chicka- 
saw Bluffs  below  Memphis,  south  for  a  distance  of  about  117  miles.  The  line, 
however,  was  largely  a  coordination  of  plantation  levees  ununlform  as  to  grade 
and  section,  and  described  at  the  time  as  being  merely  "  up  to  low  grade." 

Previous  projects. — None. 

Existing  project. — ^The  existing  project  is  to  build  and  enlarge  the  levees  to 
a  ^ade  and  section  sufficient  to  protect  the  basin  against  overflow.  This  proj- 
ect was  adopted  in  1882.  It  has  been  modified  from  time  to  time,  and  at  date 
conteniplates  the  enlargement  of  the  existing  levee  line  In  cooi)eration  with 
the  Htate  and  local  levee  boards  to  the  grade  and  section  adopteil  by  the  Mis- 
sissippi River  ('ommis-sion  April  19,  1914. 

Operations  and  results  during  the  fiseal  year. — ^The  Uniteil  States  made  no 
levee  expenditures  In  this  district  during  the  year.  The  levee  board  added  to 
the  system  530,342  cubic  yards ;  total  expenditure,  $770,220.53.  Of  the  97  milea 
of  levee  constructed  in  this  district,  71  per  cent  Is  now  up  to  commission  grade 
and  section.  No  levee  work  was  undertaken  by  the  United  Stales  during  the 
fiscal  year. 

Condition  at  the  end  of  fiscal  year. — This  levee  system,  completed  to  the  pres- 
ent grade  and  section,  will  involve  an  estimated  total  of  41,632,000  cubic  yards,, 
of  which  96  per  cent  was  completed  at  the  end  of  the  fiscal  year.  There  remains 
to  be 'done  1,644,344  cubic  yards  of  enlargement.  Total  ITnlted  States  expendi- 
tures under  the  project  to  the  end  of  the  fiscal  year,  $1,468,703.45. 

Local  cooperation. — The  upper  Yazoo  levee  board  has  expended  to  date  a  total 
of  $15,149,987.13,  which  comprehends  all  cost  of  construction,  maintenance,  high- 
water  expenditures,  right  of  way  administration,  etc.  It  does  not  appear  prob- 
able that  the  United  States  will  expend  any  additional  funds  on  this  project. 

Effect  of  improvement. — The  upper  Yazoo  Basin  has  been  made  entirely  safe 
against  all  floods,  except  perhaps  the  extremest.  In  the  event  of  the  latter  vig- 
orous emergency  work  will.  In  all  likelihood,  prevent  crevasse  of  the  system  or 
overflow  of  tlie  basin. 

Proposed  operations. — None. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — None. 
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Summary  of  yardage  in  place. 


Provided  by— 


In  place    i     Added 

May  31,    j     during 

1919.      I      year. 


United  f«  tales.. 
Levee  boards.. 


CiMe  wards.  Cubic  forda. 

7,686,756  '  None 

31,770,558  530,342 


39,457,314 


530,342 


Inpboe 
1920. 


Cvbkfardt. 

7,686,756 

32,800,900 


89,987,666 


Under 
oontrftct 


CtMefordt. 


0) 


Required 
to  com- 
plete. 


Cmhiefardt. 
1,644,344 


} 


1,d44,944 


1  Not  known, 
(e)   White  River  district. 

Location  and  description. — On  the  right  bank  of  the  river  from  Helena,  Ark^ 
to  and  including  a  part  of  Laconia  Circle,  from  306  to  385  miles  below  Cairo. 
The  area  of  the  basin  amounts  to  910  square  miles. 

Original  condition.— The  first  expenditure  of  the  United  States  in  the  White 
River  district  was  made  in  1887,  at  which  time  it  is  stated  that  30  miles  of 
levee  "  built  to  low  grade  "  were  In  existence.  These  30  miles  presumably  com- 
prised a  stretch  of  levee  from  Helena,  south,  another  from  the  vicinity  of 
I^aconia,  north,  and  such  Intermediate  plantation  levees  as  were  considered  to 
be  of  any  value.  There  is  no  reliable  record  of  the  location  or  condition  of  the 
White  River  levees  at  the  time  in  qnesllon.  It  Is  reported  that  the  entire  basin 
was  overflowed  In  the  floods  of  1882,  3883,  and  1884,  but  that  about  4O0  square 
miles  were  unaffected  by  the  flood  of  1880. 

Previous  projects. — None. 

Existing  project.— The  existing  project  is  to  build  and  enlarge  the  levees  to 
a  grade  and  section  sufllcient  to  protect  the  basin  against  overflow.  This 
project  was  adopted  In  1887.  It  has  been  modified  from  time  to  time,  and  at 
present  contemplates  the  enlargement  of  the  existing  levee  line  in  cooperation 
with  the  State  and  local  boards  to  the  grade  and  section  adopted  by  the 
Mississippi  River  Commission  April  19,  1914. 

Operations  and  results  during  th^  fiscal  year. — ^There  have  been  added  dur- 
ing the  year,  under  contract,  477,893  cubic  yards,  at  a  total  expenditure  of 
^72,524.24.  Two  and  one-half  miles  of  levee  were  enlarged  to  the  1914 
Mississippi  River  Commission  grade.  Of  the  67  miles  of  levee  constructed  in 
this  district,  8.06  per  cent  is  now  up  to  commission  grade  and  section. 

Contracts  in  force  at  the  beginning  of  the  year  and  those  since  executed  are 
given  in  the  following  table,  which  includes  a  statement  of  the  date,  or  per- 
centage, of  completion  of  each : 


Location. 

CiSM. 

Miles 
below 
Cairo. 

Cubic 
yards. 

Price 
(centsV 

Contractor. 

Percent 
com- 

30/0-37/0 

37/0-37/40 

Enlargement 

344  R... 
344  R... . 

367  R.... 
370  R.... 

383R... 

170,000 
120,000 

171,887 
222,000 

300,000 

29.70 
49.90 

45.00 
45.00 

45.00 

Roach,  Stanaeli*  Low-' 

ranee  Bros.  &  Co. 
J.A.Burt 

87.1 

.do 

0.0 

61/45-52/.'i0 

53/31-54/30 

60/0-61/39 

do 

(0 

i!!;!!do!..;;!:i;i;!!!!!* 

Roach,  Stansell,  Low- 
ranee  Bros.  &  Co. 
do 

^Ws 

do 

S9.5 

I  Completed  Feb.  18. 1920. 

One  tower  excavator  and  one  small  drag-line  machine  have  been  purchased  at 
a  total  cost  of  $103,200,  f.  o.  b.  factory,  for  levee  construction  In  this  district. 

Condition  at  the  end  of  fiseal  year. — This  levee  system,  completed  to  the  pres- 
ent grade  and  section,  will  involve  an  estimated  total  of  28,511,000  cubic  yards, 
of  which  61.2  per  cent  was  completed  at  the  end  of  the  fiscal  year.  There  re- 
mains to  be  done  11,066,462  cubic  yards  of  levee  enlargement  and  banquette. 
Total  United  States  expenditures  under  this  projcM't  to  the  end  of  fiscal  year, 
$3,297,216.90. 
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Local  cooperation. — The  local  authorities  have  provided,  to  date,  in  the  con- 
struction of  this  levee  system,  about  4,404,488  cubic  yards,  and  their  total  ex- 
penditure has  been  $2,1CMS,040.41,  which  Includes  all  cost  of  actual  construction, 
maintenance,  high  water  expense,  charges  for  right  of  way,  general  administra- 
tion, etc.  In  addition  to  the  above,  the  Lnconla  levee  district  No.  2  con- 
tributed $63,000,  under  the  provisions  of  the  flood  control  bill  approved  March 
1,  1917. 

Effect  of  improvement. — The  White  River  basin  may  be  assumed  to  be  fully 
protected  only  against  moderate  floods.  Increased  protection  will  accrue  at 
the  rate  and  to  the  extent  that  future  expenditures  provide  for  the  increase  of 
grade  and  section  toward  the  standards  established  by  the  Mississippi  River 
Commission. 

Proposed  operations. — Continuation  of  levee  enlargement  and  banquette  con- 
struction to  the  extent  and  at  the  rate  that  funds  are  made  available. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported, — None. 

Summary  of  yardage  in  place. 


Provided  by- 


United  States . 
Levee  boards.. 


Total. 


Placed 
during 
year. 


Cu.  yard*. 
477,803 


477,893 


^X3^'    I    May  .31, 
1920. 


1920. 


Required 
complete. 


Cu.  yard*.    Cu.  yards.  |  Cu.  yards. 
13,040,100  1        337,766  |\  „  tmti  mq 
4;  404)438    .....!|"'**'^ 


17,444,.'»8  337,766  i     11,066,462 


Contracts  in  force. 


Name  of  contractor. 


Rodgers  Bros 

Roach,  Stanseil,  Lowranoe 
Bros.  <b  Co 

Do 

Do 


Amount 
and 
char- 
acter of 
work. 
( I  evee 
work.) 


Cu.  yds. 
170,000 

120,000 
222,000 
300,000 


Price 
per 
unit. 


Cents. 
29.70 

49.90 
13.00 
45.00 


Date  of 
approval. 


Date  of 

beginning 

work. 


Oct.   21,1916 

Mar.  1,1920 
Jan.  20,1919 
....do 


Nov.    8,1916 

Mar.  15,1920 
Feb.  5,1919 
do 


Date  of 
expiration. 


Dec.  31,1917 

Dec.  31,1920 
Dec.  31,1919 
.....do 


Percent- 
age of 
comple- 
tion. 


87.1 

0.0 
66.5 
59.5 


Appropriations. — See  current  report  of  the  president,  Mississippi  River 
Commission. 

IV.   SURVEYS. 

The  annual  surveys  were  made  between  July  25,  1919,  and  March  6,  1920. 
Surveys  were  made  over  all  existing  revetments,  consisting  of  soundings 
taken  on  fixed  ranges  200  feet  apart  for  comparison  with  former  and  future 
surveys,  and  bank  lines  were  secured  in  caving  bends,  to  the  end  of  compiling 
information  as  to  their  future  revetments  or  other  requirements. 

Revetment  surveys. 


The  revetment  surveys  consisted  of  soundings  over  the  existing  works.  Also 
the  bank  line  above  and  below  the  revetment  was  located  where  there  was 
active  caving.  Surveys  were  'toade  above  Cairo,  III.  (2  R.),  on  the  Ohio 
River,  and  on  the  Mississippi  River,  at  Hickman,  Ky.  (36  L.)  ;  Slough  Landing 
Neck,  Tenn.  (61-64  L.)  ;  New  Madrid,  Mo,  (72  R.)  ;  Gayoso  Bend,  Mo.  (109  R.)  ; 
Caruthersvllle,  Mo.  (112  R.)  ;  Barfield,  Ark.  (143  R.)  ;  Plum  Point  Reach. 
Ark.  and  Tenn.  (150-172  L.  and  R.)  ;  Golden  Lake,  Ark.  (191  R.)  :  Memphis 
Harbor,  Tenn.    (226-229  L.) ;  Norfolk,  Miss.    (251  L.)  ;   Star  Lauding,  Miss. 
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(256  L.);  Porter  Lake,  Ark.  (258-200  R.)  ;  Walnut  Bend,  Ark.  (278  R.) ; 
Trotters  Landing,  Miss.  (31^  L.)  ;  Helena,  Ark.  (307  R.)  ;  Delta,  Miss.  (315 
L.)  ;  Old  Town,  Ark.  (324-327  R.)  ;  Sunflower,  Miss.  (354  L.). 

Bank-tine  surveys. 

Bank-line  surveys  were  made  In  caving  bends  In  order  to  secure  information 
as  to  the  need  for  future  revetments  or  relocation  of  levees.     These  surveys 
were  made  at  Lucas  Bend,  Mo.  (19-20  R.)  ;  (^olumbus,  Ky.  (21-22  I^.)  ;  Hick- 
man, Ky.,  to  Island  8,  Ky.    (30-42  L.)  ;   Bend  of  Island  8,  Mo,    (45^-50   R.) 
New    Madrid    Bend,    Mo.    (72-76    R.)  :    Stewarts    Landing,    Mo.    (92-94    R.) 
Gayoso  to  Ca ru t hers vl lie,  Mo.   (109-112  R.)  ;  Bells  Point,  Mo.    (113-115  R.) 
Island  16  to  Island  18,  Mo.  (120-122  R.)  ;  Bend  of  Island  35,  Ark.  (186-196  R.) 
\Vyan(»ke  Bend,  Ark.    (230-237   R.)  ;    (^ow   Island   Bend,   Ark.    (247-250    R.) 
Mhoons   Bend,    Miss.    (274-277   L.)  ;    Walnut    Bend.   Ark.    (278-282    R.)  ;    SL 
Francis  Bend,  Ark.  (292-295  R.)  ;  Westover,  Ark,  (318-321  R.)  ;  Dawson,  Ark., 
to  Offutt,  Ark.   (34a-347  R.)  ;  Robinsonville  Landing,  Miss.,  to  Lalce  Cbarles, 
Miss.  (355-358  L.)  ;  Laconia,  Ark.  (375-^378  R.). 

A  general  survey  of  the  Memphis  Reach  from  the  foot  of  Island  40  to  the 
Rock  Island  Railroad  bridge  (217-229  L.  and  R.)  was  also  made. 


Operations  during  the  fiscal  year. 

Xeir  plant. — ^The  following  items  of  plant  were  added  during  the  year,  at 
the  costs  Indicated : 

No.  2005,  locomotive  crane,  received  from  the  (?hief  of  Engineers 
without  charge. 

No.  1801,  hydraulic  sand  and  gravel  drtnlge,  under  construction  at 
the  time  the  last  annual  report  was  submiited;  completed  during 
the  year  at  a  cost  of $1,2(X).  00 

Nos.  1801  to  1810,  inclusive,  creosoted  wooden  material  barges,  under 
construction  at  the  time  the  last  atinual  report  was  submitted; 
completed  during  the  year  at  a  cost  of 11,450.  (K) 

Nos.  1901  to  1912,  inclusive,  creosoted  wooden  material  barges,  under 
construction  at  United  States  dry  dock.  Keokuk,  Iowa,  at  the  time 
the  last  annual  report  was  submitted  ;  complettnl  during  year  at  a 
cost  of 30, 159.  92 

Nos.  1913  to  1916,  inclusive,  creosoted  wooden  material  barges,  com- 
pleted during  the  year  at  Vlcksburg,  Miss.,  at  a  cost  of 35,  CK30. 00 

Turtle,  gasoline  launch,  by  purchase *  2,  750.  00 

Nos.  1711  and  1712,  creosoted  wooden  concrete  mattress  barges, 
under  construction  at  the  time  the  last  annual  report  was  sub- 
mitted, and  uncompleted  at  date  ot  this  report:  coiistructi(m  cost 
during  year 22,  000.  00 

No.  1719,  steel  machinery  barge,  under  construction  at  the  time  the 
last  annual  report  was  submitted,  and  uncompleted  at  date  of  this 
report;  construction  cost  during  year 8,  5(X).  00 

Nos.  1813  to  1816.  inclusive,  creosoted  wooden  sand  and  gravel 
barges,  under  construction  at  the  time  the  last  annual  report  was 
submitted,  and  uncompleted  at  date  of  tlds  report ;  constniction 
cost  during  the  year 29,000.00 

Nos.  1922  to  1924,  inclusive,  creosoted  wooden  quarter  boats,  under 
ctmstruction  at  the  time  the  l.MSt  annual  report  was  submitted, 
and  uncompleted  at  date  of  this  report ;  construction  cost  during 
year 18,096.48 

No.  1927,  creosoted  wooden  floating  dry  dock,  under  construction  at 
the  time  the  last  annual  report  was  submitted,  and  uncompleted 
at  date  of  this  report;  construction  cost  during  year 12,120.45 

Nos.  1918  to  1921,  inclusive,  creosoted  woo<len  mattress  barges, 
under  construction  at  United  States  dry  dock,  Iveokuk,  Iowa ; 
construction  cost  during  the  year 26,  (XK).  00 

>Paid  for  from  allotment  for  Barfleld,  Ark. 
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Nos.  1925  and  1926,  creosoted  wooden  mooring  barges,  under  con- 
stmction  at  United  States  dry  dock,  Keoltuic,  Iowa ;  construction 
cost  during  the  year $9, 000. 0«> 

No.  1820,  hydraulic  grader,  under  construction;  construction  cost 

during  the  year 32,  782. 07 

Nos.  2(X)1  to  2003,  inclusive,  crcosotetl  wooilen  derrick  boats,  under 
construction  at  Vicksburg,  Miss. ;  construction  cost  during  the 
year 34,024.98 

No.  2004,  concrete  mixing  plant,  under  construction;  construction 
cost  during  the  year 2,665.30 

Tools,  e<iuipnient,  and  incidentals  for  quarter  boats  and  steamboats.     12,  304.  73 

Total 288, 153.  93 

Plant  d^ecreased. — The  plant  has  been  decreased  during  the  year  by  the 
following  items : 

Model  barge,  No.  326,  dropped  on  affidavit. 

Model  barge,  No.  134,  dropped  on  affidavit. 

Model  barge.  No.  212,  dropped  on  affidavit. 

Boats,  skiff.  No.  17,  dropped  on  affidavit. 

Boats,  skiff  (17),  dropped  on  I.  and  I.  report. 

Boats,  life  (1),  dropped  on  I.  and  I.  report. 

Repairs  to  plant. — Repairs  to  the  following  items  of  plant  have  been  made 
during  the  year  at  the  costs  stated: 

Steamer  Augustin :  Received  new  fenders  and  towing  knees ;  repairs 
to  machinery,  cabin,  deck,  wheel,  and  funiace $1,  586. 48 

Steamer  Chisca :  Received  new  fenders,  gibs,  and  pins ;  repairs  to 
furnace,  wheel,  boilers,  pipe  line,  stoves  and  stovepipe;  general 
running  repairs 2,609.  28 

Steamer  Gurney :  Received  repairs  to  machinery,  wheel,  deck,  steer- 
ing engine,  boiler,  cabin,  and  water  line;  refrigerating  plant  in- 
stalled     3, 665.  31 

Steamer  Itasca:  Received  repairs  to  wheel,  engines,  capstan  and 
capstan  engine;  cabin  destroyed  by  fire 603.48 

Steamer  Augustus  J.  Nolty:  Cabin  rebuilt;  engines,  boilers,  and  ma- 
chinery overhauled  and  repaired 1,862.07 

Steamer  W.  M.  Rees:  Received  new  furnace  liners  and  wrist  pins; 
crank  lined  up;  received  repairs  to  machinery,  roof,  fenders,  and 
wheel :  general  running  repairs 1, 938.  53^ 

Steamer  Sachem :  Received  new  fenders,  pitman,  straps,  brasses,  and 
stacks ;  repnirs  to  mnchinery,  feed  pumps,  engines,  pitmans,  wheel, 
boiler,  furnace,  and  deck 5, 971.  28 

Steamer  Search:  Received  new  cam-yoke  brasses  and  brackets;  re- 
pairs to  deck,  wlieel,  raachlneiTt  feed  pump,  boilers,  stacks,  and 
screi-ns:  general  runnhig  repairs.: 3,713.92 

Steamer  VVynoka:  Received  new  fenders  and  liners  for  ratchets;  re- 
pairs to  boiler  flues,  furnace,  capstan,  cylinders,  wheel,  fenders, 
and  eU'C trie-light  plant;  general  running  repairs 5,439.68 

Steamer    V(»nus:  Niw    feed    pump    installed;    received    repairs    to 

rudder,  machinery,  capstan  engine,  furnance,  and^  wheel 857.  34 

Steamer  Ralph  Hicks:  Received  new  shoes  for  fenders;  repairs  to 

fenders,  towing  knees,  and  wheel 460.  53 

Hydraiific  grader  No.  1205 :  Pumps  renewed ;  repairs  to  steam  tur- 
bine.s  machinery,  and  pumps;  general  running  repairs 1,854.99 

ITvdrauIic  grader  No.  1401:  Boiler  and  machinery  overhauled;  gen- 
eral repairs 1,  213. 12 

Sand  and  gravel  dredge  No.  1407:  New  flume  built;  repairs  to 
suction  pipe ;  nitichinery  overhauled 365.  77 

Sand  and  gravel  dredge  No.  1801:  Boilers,  machinerj',  and  fittings 
overhauled 581.  29 

Dredge  Northern  No.  2:  Repairs  to  machinery,  boom,  bucket,  and 
deck 840.  52 

Dredge  Iota:  Repairs  to  machinery 188.72 

Dredge  Zeta  :  Repnirs  to  macliiiiery 203.38 

Derrick  boat  No.  3:  Received  new  clutch  collar;  repairs  to  boom, 

machinery,  and  deck;  general  running  repairs 901.74 
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Derrick  boat  No.  1017:  Repairs  to  machinery;  general  running  re- 
pairs       $184.73 

Derrick  boat  No.  1411 :  Received  repairs  to  boom  must  and  ma- 

cliinery;  general  running  repairs 483.11 

Pile  driver  No.  4:  Repairs  to  fittings  and  machinery;  general  run- 
ning repairs 184. 31 

Pile  driver  No.  26:  Received  new  friction  pins;  repairs  to  deck, 

cabin,  guards,  engines,  and  machinery 405.71 

Pile  driver  No.  32:  Received  rei)airs  to  deck  and  cabin;  machinery 

overhauled 424.  02 

Pile  driver  No.  Xl:  Recelve<l  n pairs  to  cabin,  inachinery,  and  deck; 

general  running  repairs 425.  SG 

Concrete  mixing  plant  No.  1208:  Received  repairs  to  chutes,  shaft, 

elevators,  and  machinery 294.44 

l4iunch  Opelika :  Docked ;  cabin  rebuilt ;  received  new  valves,  clutch 
pin,  push  rods,  and  water  tanks ;  hull  painted ;  repairs  to  engines, 

propellers,  tanks^  light  plant  shaft,  stacks,  and'?5toves 6,4(^.90 

I^iocomotive  crane  No.  1226 :  Received  new  gears ;  head  and  tubes  in 

boiler;  sand  bin  installed;  repairs  to  machinery 1,570.91 

Locomotive  crane  No.  2005:  Received  re[mirs  to  engine;  machinery 

overhauled - 253.  64 

Creosote   tanks :  New   heating  pipe   installed ;   running   repairs   on 

tanks  from  time  to  time 420.  44 

Machine  shop  No.  1 :  Received  n^^w  shaft  couplings  and  timber  heads ; 
repairs  to  electrlc-llght  plant,  boiler,  feed  pumps,  shafts,  furnace, 
pipe  line,  air  pump,  engines,  and  machinery ;  general  running  re- 
pairs     2,  256. 31 

Boiler  shop  No.  0S06:  Received  repairs  to  boilers;  sides  and  rakes 

repaired  and  calked 193. 62 

Floating  dock:  New  end  gate  placed;  sides  and  bulkhead  patched; 

minor  repairs  from  time  to  time 684.72 

Quarter  boat  No.  2:  Received  minor  repaire  to  cabin 33.83 

Quarter  boat  No.  3 :  Received  repairs  to  cabin,  stoves,  ami  screens —  60. 62 

Quarter  boat  No.  4:  Received  minor  repairs  to  cabin 21.75 

Quarter  boat  No.  6:  Recehed  minor  repairs  to  deck 14.40 

Store  boat  No.  8:  Received  new  timber  heads;  new  rooms  built; 

repairs  to  guards  and  d(?ck;  sides  and  rakes  calked 30-3.64 

Quarter  boat  No.  9:  Received  repjilrs  to  cabin,  deck,  guards,  fenders, 

stoves,  and  screens 211.23 

Store  boat  No.  12:  Sides  repaired  and  calkni;  minor  repairs 133.82 

Carpenter  shop  No.  26:  Received  new  ventilators;  repali-s  to  ma- 
chinery; general  running  repairs 175.97 

Quarter  boat  No.  221:  Received  repairs  to  cabin,  stoves.  Ice  box. 

and  screens 280.64 

Quarter  boat  No.  1020 :  Received  repairs  to  cabin,  stoves,  and  screens-  89. 60 

Quarter  boat  No.  1021 :  Received  minor  repairs  to  cabin 83. 42 

Quarter  boat  No.  1301:  Received  repairs  to   guards,  railing,  and 

fenders 157. 05 

Quarter  boat  No.  1402 :  New  refrigerator  plant  installed ;  repairs  to 

ice  box,  deck,  cabin,  and  guards 1, 192. 51 

Scow,  dump.  No.  1:  Received  repairs  to  gates,  pocket,  and  shaft 206.97 

Scow,  dump,  No.  2 :  Received  repairs  to  gates,  pocket,  and  shaft 206. 97 

Barge,  mattress.  No.  5 :  Received  repairs  to  ways  and  deck 121. 40 

Barge,  mattress.  No.  6:  Received  repairs  to  ways  and  deck 121.40 

Barge,  mattres.s,  No.  9308:  Receiveil  repairs  to  ways 38.80 

Barge,  mattress.  No.  9312:  Received  repairs  to  ways 38,80 

Barge,  mattress,  No.  0703:  Repairs  to  deck  and  tiraberheads 84.04 

Barge,  mattress.  No.  1018 :  Minor  repairs  to  deck 24. 00 

Barge,  mooring.  No.  1222:  Received  repairs  to  rakes  and  sides 56.93 

Barge,  mooring.  No.  1223:  Received  repairs  to  rakes  and  sides 98.66 

Barge  No.  9318 :  Received  repairs  to  deck 194. 12 

Barge  No.  9327 :  Received  repairs  to  deck 61. 40 

Barge  No.  0802 :  Received  repairs  to  rakes 93. 68 

Barge  No.  0803 :  Received  extensive  repairs  to  hull  and  deck ;  rakes, 

sides,  and  bottom  calkeil 1,897.58 

Barge  No.  0804 :  Sides  and  rakes  repaired  and  calked 234. 55 

Barge  No.  0807 :  Received  minor  repairs 18. 60 
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Barge  Xo.  080S :  Sides  and  rakes  repaired  and  calked $143.  72 

Barge  No.  0809 :  Received  repairs  to  deck  and  timberlieads 72.  68 

Barge  No.  0903:  Docked;  deck,  sides,  rakes,  and  bottom  repaired 

and  calked 520. 96 

Barge  No.  1002:  Sides  and  rakes  calked 70.32 

Barge  No.  1003 :  Received  repairs  to  rakes 155. 16 

Barge  No.  1004 :"  Received  repairs  to  roof  and  deck 98.  74 

Barge  No.  1012:  Received  repairs  to  rakes 50.08 

Barge  No.  1101:  Rakes  repaired  and  calked 86.96 

Barge  No.  1201:  Hole  in  .side  patched 141.29 

Barge  No.  1210:  Docked;  hull  scraped  and  painted 182.56 

Barge  No.  121.1:  Sides  and  rakes  repaired  and  calked 117.28 

Barge  No.  1216:  Sides  and  rakes  calketl 25.44 

Barge  No.  1217:  Repairs  to  deck  and  rakes 126.00 

Barge  No.  1218:  Repairs  to  rakes  and  sides 109.24 

Barge  No.  1219:  Sides  and  rakes  calked 78.72 

Barge  No.  1220:  Sides  repaired  and  calked 99.92 

Barge  No.  i:^02:  Sides  and  rakes  calketl 126.55 

Barge  No.  1304:  Repairs  to  rakes  and  sides 117.20 

Barge  No.  1^\^:  Received  repairs  to  rakes 42.36 

Barge  No.  1306:  Rakes  and  sides  repaired  and  calked 47.28 

Barge  No.  1308:  Docked;  hull  scraped 167.26 

Barge  No.  1318:  Docked;  hull  scraped  and  painted 219.63 

Barge  No.  1406:  Sides  and  rakes  repaired  and  calked 145. 84 

Barge  No.  1408 :  Sides  and  rakes  repaired  and  calked 123. 26 

Barge  No.  1410 :  Sides  and  rakes  repaired  and  calked 153. 97 

Barge  No.  1702 :  Repairs  to  rakes  and  deck 87.  72 

Barge  No.  1704:  Repairs  to  rakes  and  deck 146.59 

Barge  No.  1705:  Deck  repaired  and  calked 252.01 

Barge  No.  1706 :  Repairs  to  rakes  and  deck 140. 40 

Barge  No.  1716:  Received  minor  repairs 33.80 

Barge  No.  1913 :  Track  laid  for  locomotive  crane 278.  77 

Flats,  steel  (St.  Louis)  :  Painting  hulls 120.44 

Skiffs:  General  repairs 174.06 

Miscellan(K)us :  Repairs  were  made  to  tools  and  appliances  at  various 
times  fc»r  construction  parties  and  fleet  use;  repairs  to  ranges, 

stoves,  wheelbarrows,  pumps,  and  furniture 3, 056. 31 

Repair  material  on  hand 5,500.00 

Total  repairs 98, 135.04 

The  following  shows  the  original  cost,  the  repair,  and  depreciation  during  the 
year  and  the  present  estimated  value  of  all  plant  employed  In  the  first  and  sec- 
ond :MissIs.sippl  River  Commission  districts: 


Name. 


iNum- 
,  ber. 


Barge,  model: 

No.  126.... 

No.  r28.... 

No.  133.... 

No.  134.... 

No.  137.... 

No.  212.... 

No.21fl.... 
BarKc,  decked: 

No.  9309... 

No.  9318..., 

No.  9327... 

No.OKOl... 

No.  0802... 

NO.0S03... 

No.  0804... 

No.  0805... 

No.  0807... 

No,W«08... 

No.  0809... 

No.  0811... 

No.  0901... 

No.  0903... 

No.  1001... 

No.  1002... 


Original       V^aluation 
cost.  last  year. 


12,885.00 
3,590  00 
3.650  00 
3,A50  00 
3,050  00 
3, 800. 00  I 
3,597.00  ' 

3,170.00 
3,170.00 
2,466.66 
5,727.53 
5,727.53 
5,727.52 
5,727.53 
3,531.50 
5,624.70 
5.624.70 
5,624.70 
5,727.53 
5.569.58 
5.569.58 
4.242.00 
4,242.00 

1  Sunk;  dropped  on  affidavit; 


Repairs. 


1980.70 

1,0^.15 

1.459. 54 

843.00 

1,089  00 

816.00 

852.54 

2,712.42 
1,930.33 
1,907.85 
4.349.02 
4,213.62 
2,920  23 
4,213. 62 
461.90 
4.218.76 
4,309.36 
4,218.76 
4.213.62 
4,316.(H) 
4,221.52 
4.383.68 
4,287.90 


«194. 12 
61.40 


93.68 

1.897.58 

234.55 


IS.  50 
143.72 
72.68 


520.96 


70.32 


Deprecia- 
tion. 


1960.00 
215.40  I 
219.00 
84300 
219.00 
816.00 
215.82 

190  20 
190.20 
148.00 
286.38 
286.38 
236.38 
286.38 
176.58 
281.24 
281.24 
281.24 
286.38 
278.48 
278.48 
212. 10 
212. 10 


Present 

estimated 

value. 


0) 

f864.75 
1.240.54 
(») 

87000 
0) 

G36.72 

2,522.22 
1,934.25 
1,821.25 
4,062.64 
4,020.92 
4,531.43 
4,161.79 
285.32 
3,956.02 
4,171.84 
4,010.20 
3,927.24 
4,038.12 
4.464.00 
4,171.58 
4,146.12 
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Name. 

Num- 
ber. 

Original 
cost. 

$4,242  00 
4,242  00 
4.050  00 
4,050  00 
1.246.58 
4.244*  ."W 
4,246.58 
4.246.58 
4,246.58 
4,300  00 

8,900  00 
S900  00 
8.900  00 
8,900  00 
8.900  00 
8.900.00 
8.900  00 
8. POO  00 
8,900  00 
8.900  00 
8.900  00 

4, 191  00 
4.194  00 
4,194  00 
4.194.00 
4,194.00 
4,194.00 
4.194.00 
4,773.15 
4.773.15 
4,773.15 
4.773.15 
4,773.15 

8,500  00 
8,-500  00 
8,500.00 
8,500.00 
8,500.00 
8.500  00 
8,500.00 
8,,5OOO0 
8.500.00 

4,500.00 
4,500.00 
4,500.00 
4,500.00 
4,500  00 
4,500.00 
4,500.00 
4.830.00 
4,830.00 
4.830.00 
4.830.00 
4.830  00 
4,8.30.00 
7,450.00 
7.4.50.00 
7,450.00 
7,4.50.00 
7,4.50.00 
7.450.00 
6.9.50.00 
6.9.50.00 
6,9.50.00 
6.9.50.00 
6,950.00 
6.950.00 
6,9.50.00 
6,950.00 
6.9.50.00 
6.9.50.00 
7.292.74 
7,292.74 
7.292.74 
7.292.74 
7,292.74 

Valuation 
last  year. 

• 
$4,2.87.90 
4,453  22 
4.488  02 
4.297.50 
^ 287. 67 
4,666.38 
4.287.67 
4.287.67 
1.287.67 
5,410.50 

11,644.00 
11,644  00 
11. 64!. 00 
11,644.00 
11,644.00 
11,644.00 
11.644.00 
11.644  00 
11,6^14  00 
11.644  00 
11.644.00 

5,  .590. 30 
5,  .590. 30 
5, 721. .50 
5.706.10 
.5.715.30 
5.  .590. 30 
5.856.28 
6.467.26 
6.361.34 
6,4.57.04 
6. 361.. 34 
6,361.34 

11,660.00 
11,660.00 
11,660.00 
11,660.00 
11,660  00 
11.660.00 
ll.fi60.00 
11,660.00 
11,660.00 

6,375.00 
6.375.00 
6,375.00 
6.375.00 
6,375.00 
6,1.57.24 
6.472.90 
7,474.18 
7,258.50 
7,2,58.50 
7,258.50 
7.258.50 
7. 258. 50 
7,263.75 
7.263.75 
7.263.7^ 
7,263.75 
7.263.75 
7.263.75 


Repairs. 

Deprecia- 
tion. 

Pf«ent 

estimated 

value. 

Barge,  decked— Continued. 
No.  1003 

$155. 16 
98.74 

$212.10 
212.10 
202.60 
202.50 
21233 
212  33 
212  33 
212.33 
212.33 
215.00 

356.00 
356.00 
356.00 
356.00 
356  00 
356  00 
356.00 
356  00 
356.00 
356  00 
356  00 

209.70 
20970 
209.70 
209.70 
209.70 
209.70 
209.70 
238.66 
23.S.66 
238.66 
23.8.66 
238.66 

340.00 
340.00 
340.00 
340.00 
340.00 
340.00 
340.00 
340  00 
340.00 

225.00 
225  00 
225.00 
225.00 
225.00 
225.00 
225.00 
241.50 
241.50 
241.50 
241.50 
241.50 
241.50 
372.50 
372.50 
372.50 
372.50 
372.50 
372.50 

$4,230.96 
4.339.86 
4.2R.5.52 
4,O95  0i> 
4.075.34 
4,454.a> 
4.075.34 
4.075.34 
4.125-42 
5,282.46 

11,429-29 
11.28800 
11,288.00 
11,288.00 
11.288  00 
11.288.00 
11.288.00 
11,470.56 
11.2S.8.00 
11,288.00 
11.288.00 

5.497-S8 
5,406-04 
5.P37.80 
5.605.64 
5,584.32 
5,480.52 
5.646.58 
6.355.15 
6,122.68 
6,335.58 
6.165-04 
6, 169.96 

11,320.00 
U. 487.26 

No  1004 

Vo  1005             

No  1006 

No   1007             

No  1009 

No.  1010 

No  1011 

No.  1012 

50.08 
86.96 

141.29 


No  1101  

Ban^,  stool: 

No  1201 

No  1202                           

No  1203 

No  1204                

No  1206 

No  1207                

No  1209 

No  1210                  

182.56 

No  1212 

No  1213               

No  1214                            .  - 

Bartro,  docked: 

No.  1215 

117.28 
25.44 
126  00 
109.24 

78.  ?2 
99.92 

i26.'55' 

No  1216     

No.  1217 

No  1218    

No.  1219 

No   1220 

No.  1221 

No.  1302 

No  1-303 

No  1304 

ii7.26 
42.36 
47.28 

No.  1305 

No  1306    

Barge,  .nteel: 

No  1307            

No  1308    

167.26 

No  1309 

11.32000 

No'  1310 

11.320.00 

No  1314 

11,320.00 

No  1315              

11,320  00 

No  1316                         .     ... 

11,320.00 

No  1317           

11,320.00 

No.  1318 

219. 63 

11.639.63 

Bar?c,  decked: 

No  1403                        

6.150.00 

No  1404 

6,15000              i 

No  1405                      

6,150.00 

No.  1406 

145.84 
123.26 

6.29584 

No.  1408 

6,273.26 

No  1409 

6.292.24 

No.  1410 

153.97 

6,401.87 

No  1701 

7.232. 68 

No  1702              

87.72 
146.50 
252.01 
140.40 

7,104.72 

No.  1704 

7.163.59 

No  1706              

7,26901 

No.  1706 

7.157.40 

No  1707 

7,017.00 

No.  J  714    

6.891.25 

No  1716 

6. 891. 25 

No  1716 

33.80 

6,925.05 

No  1717         

6,891.25 

No  1718              

6,891. 25 

No  1720 

6.891.25 

No  1801 

(«) 

No  1802 

173.75 
173.75 
173.75 
173.75 
173.75 
173.75 
173.75 
173.75 
173.75 
182.32 
182.32 
182.32 
182.32 
182.32 

6,776.25 

Nfo  1803 

6.776.25 

No'  1804 

6.776.25 

No  1805 

6.776.25 

No  1806 

1 

6.776.25 

No  1807 

6,776.25 

No   1808 

1 

6.776.25 

No   1809 

1 

6.776.25 

No.  1810 

No  1901 

1 

6.776.25 



7,110.42 

No  1902 

7,110.42 

No  1903 

7,110.42 

No  1904 

7.110.42 

No.*  1905*.!!!!!!!!!!!!!!!!!.'. 

1 

7.110.42 

«  Dropped  as  hull  of  sand  dredge  No.  1801. 
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Name. 


iNum- 
!  ber. 


Original    |   Valuation 
cost.        I    last  year. 


Barge,  decked— Continued. 
No.  1906 


"^'o. 


No.  1907.. 
No.  1908.. 
No.  1909.. 

^'0.1910 

No.  1911 

No.  1912 

No.  1913 

No.  1914 

No.  1915 

No.  1916 

:e,  mattre,*^: 

^0.5 

No.  6 

No.  9308 

No.  93 12 

No.  0701 

No.  0703 

No.  1018 

No.  1019 

No.  1501 

No.  1502 

Barce,  mooring: 

No."  1228*. ".!!!".  *.*.!;■.!! 

No.  1223 

No.  1224 

No.  1225 

Barge,  flat: 

No.5 

No.  1311 

No.  1312 

No.  1313 

No.  1708 

No.  1709 

Quarter  boat: 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 

No.  8 

No.  9 

No.  12 

No.  26 

No.  27 

No.  29 

No.  221 

No.  0601 

No.  1020 

No.  1021 

No.  1301 

No.  1402 

Launch  Opellka 

Towboat: 

Lieutenant  Augustin. 

Chisca 

Lieutenant  Gumey . . . 

Itasca  

Augustin  J.  Nolty 

W.M.  Rees 

Sachem 

Search 

Wj'noka 

Venus 

Ralph  Hicks 

Derrick  boat: 

No.  3 

No.  1017 

No.  1411 

Pile  driver: 

No.  4 

No.  26 

No.  32 

No.  33 

Hydraulic  grader: 

No.  1205 

No.  1401 

Sand  dredge: 

No.  1407 

No.  1801 


•7. 
7, 

I: 

7, 
7, 

I: 

8, 
8 
8 


292.74 
292.74 
292.74 
292.74 
292.74 
292.74 
292.74 
750.00 
75a  00 
75a  00 
75a  00 


4, 53a  00 
4,53a  00 

2.8oaoo 

2,80a00 
5, 12a  00 
5, 120. 00 
4,642.91 
4,642.91 
6,092.08 
6,992.02 

2,023.00 
3,560.00 
3, 78a  00 
3, 56a  00 
3, 78a  00 

499.80 
743.04 
743.01 
743. 04 
992.00 
992.00 

5,2oaoo 
5,2oaoo 
5,2oaoo 
5,2oaoo 
5,2oaoo 

3,645.00 
5, 39a  00 
3.645.00 
3, 645. 00 
2,788.00 
2, 741. 00 

4,9oaoo 

3,059.00 
9,889.11 
9,889.11 
5,80a00 
10,399.94 

5,ooaoo 

34,888.70 
26,900.00 
34,888.70 

9,5oaoo 

34,735.00 
34,735.00 
45,672.00 
9,000.00 
45,672.00 

2,956.00 
5,950.40 
8,48L70 

4,50a00 

(') 
(') 

31,72La7 
32,802.63 


13,445.00 
22,90a00 


Repairs. 


f27>».  77 


15,652.64  I 
5,834.12  ; 
6, 198. 49 
6, 164. 52 
4,694.00  '. 
4,694.00  I 
4,767.85 
4,767.85  '. 
9,749.07  '. 
9,742.40  ,. 

168.05  !. 
3,822.00 
3,811.00 
3,822.00 
3,811.00 

316.38 
612.85 
612.85 
612.85 
1,75a  40 
1,75a  40 

5,213.32 
5,323.62  , 
5,260.71 
5,183.36  ; 
5,583.22  , 
4,620.57  I 
3,811.12  ' 
4,55a  42  I 
3, 137. 24 
4,248.33 
1,464.62    . 
4,242.85  . 
2,971.75  '. 
10,001.05 
9,62L30 
5,901.82 
14,877.41  1 
U,  177. 72  ' 


42,50.5.79 
30,437.74 
42, 126. 56 
9, 97a  50 
28, 137. 93 
41,502.41 
42,95L20 
15,698.58 
46.764.85 


3,483.79 
5, 98a  35 
9,035.41 

2,516.40 


39,379.46 
49,407.00 


» Borrowed. 


19,719.25 
*  Chartered. 


121. 40 
121. 40 
38.80 
38.80 


Deprecia- 
tion. 


84.04 
24.00 


56.93 
98.66 


33.83 
6a  62 
21.75 


14. 40  I 
303.64  I 
211.23  ' 
133.82  I 
175. 97  1 


28a  64 


89.60 

83.42 

157.05 

1,192.51 

6,406.99 

1,586.48 

2,009.28 

3,665.31 

603.48 

31,862.07 

1,938.53 

5,971.28 

3, 713. 92 

5, 439. 68 

857.34 

460.53 

901.74 
184.73 
483.11 

184.31 
405.71 
424.02 
245.86 

1,854.99 
1,213.12 

365.77 
58L29 


S182.32 
182.32 
182.32 
182.32 
1W..32 
182.32 
182.32 
218.75 
218.75 
218.75 
218.75 

226.50 
226.50 
14a  00 
140.00 
256.00 
256.00 
232.15 
232.15 
349.60 
349.60 

12L38 
178.00 
189.00 
17&00 
189.00 

24.99 
37.15 
37. 15  i 
37. 15 
49.60 
49.60 

312.00 
312.00 
312.00 
312.00 
312.00 
218.70 
323.40 
2ia70 
218.70 
139.40 
161.46 
294.00 
152.95 
494.  46 
494.46 
29a  00 
52a  00 

3oaoo 

1,395.55 
1,554.00 
1,395.55 
4, 75a  00 


1,389.40 
1,826.88 

&4aoo 

1,826.88 
857.34 
46a  53 

147.80 
297.97 
424.09 

27a  00 
405.71 
424.02 
245.86 

1,268.84  I 
1,312.11 

672.25 
1,145.00 


Present 

estimated 

value. 


$7,110-42 
7,lia42 
7,  na  42 
7,  lia  42 
7,lia42 
7,  lia  42 
7,  lia  42 
8,8ia02 
8,531.25 
8,53L25 
8,531.26 

5,547.54 
5,729.02 
6,097.20 
6,063.32 
4,438.00 
4,522.04 
4,559.70 
4,535.70 
9,399.47 
9,392.80 

46.67 
3,70a03 
3, 72a  66 
3,644.00 
3,622.00 

291.39 
575.70 
575.70 
575.  70 
1,700.80 
l,70a80 

4,935.15 
5,072.24 
4,979.46 
4,871.86 
5,285.62 
4, 705.  51 
3,608.95 
4,465.54 
3,094.51 
4,108.93 
l,30ai6 
4,229.49 
2,818.80 
9, 596. 19 
9,2ia32 
5. 768. 87 
15;  549. 92 
17,284.71 

42,786.72 
31,493.62 
44,396.32 
5,823.98 
60,000.00 
42,051.54 
47,095.60 
18,872.50 
50,377.66 


4,237.73 
5,867.11 
9,094.43. 

2, 43a  71 


39,965.61 
49,306.01 

19,412.77 
22,336.29 
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Name. 


Num-     Oiigliua 
ber.         cost. 


Valuation 
last  year. 


Bn.»in..        °tiSS^ 


I 


CoQcretemLxinff  plant,  No.  1206 

Machine  shop,  No.  1 

Boiler  shop,  Ko.  0806 

Calking  flat,  No.  1 

Creosote  tanks 

Locomotive  crane: 

No.  1226 

No.2006 

Floating  dry  dock 

Dredge: 

Northern,  No.  2 

loU 

ZeU. 


Boow,  dump: 


.1 


No.  2 

Flats,  steel  (St.  Louis) . . . 
Boats: 

ICetalUc 

Life 

Bklffa 

Tools  and  appliances 

Repair  material  on  hand . 


Totals.. 


I25.ooaoo 

8,501.00 

3,531.51 

2a  00 

1,347.37 

7,125.00 

io,ooaoo 

9,47&00 

55,ooaoo 

(») 
(•) 

5,ooaoo 
5,ooaoo 

(») 

isaoo 

136l00 

684  00 

46,6ft<L43 


1,411,081.06 


150,344.88  ' 
17,06&63 
985. 16 
4&80  , 
1,455.20 

6,568162 


2&80 

17a  56 

467.45 

25,716.58 


1284.44  I 

2,256.31 
183.62 

*  420.* 44" 

l,57a81 
253.64 
684.72 

840.52 
188.72 
203.38 

206.87  : 
206.87 
12a  44 


174.06  I 
3,05&31  I 
5,50a00  |. 


si,ooaoo 

5ia06 
211.89 

Lao 

53.89 

1,187.50 


6»4.72 

84a  52 
188.72 
203.38 

206.97 
206.97 
12a  44 

7.20 
5.44 

68.40 
4,666.84 


estimated 

value. 


t40, 688142^ 

18,81L8S^ 

916.89 

47.00 

1,82L7S^ 

10,2S3.M 

(•) 

(^) 


1S.6» 
•17X12 
'573.11 

2i,ioaLas 
5,5oao» 


1, 268, 84a  45        88, 135. 04        70, 761. 99     1, 514,  ITS.  38 


■Worthless. 
'Transferred. 


•  1  lifeboat  dropped  on  inspection  and  inventory  reports 

*  17  skiffs  dropped  on  inspection  and  inventory  report. 


Care  of  plant. — All  the  plant  employed  In  these  districts  was  suitably  cared 
for  during  the  year  at  Memphis,  Tenn.,  at  a  total  expenditure  of  $22,711.36. 

Recapitulation. 

New  plant $288,153.93 

Repairs  to  plant 98,135.04 

Care  of  plant 22.711.36 


Total 409, 000. 33 

Contracts  in  force. 


Name  of  contractor. 

Amount  and  character  of 
work. 

Price  per  unit. 

Date  of 
approval. 

Date  of 

beginning 

work. 

1919. 
July     1 

. .  .do 

Date  of 
expira- 
tion. 

Per. 
centase- 
ofccon- 
pletion. 

0.  W.Fisher » 

Rent  of  river  front  at 

Government  fleet. 
do 

• 
S50  per  annum . . 

1920. 
Jime  3J 

...do.  . 

Chas.  H.  Boyle »... 

do i  . 

Mrs.  Jennie  Astor 
and  hu.sband,  W. 
B.  Astor.» 

6t.  Louis-San  Fran- 

Rent of  land  near  Gov- 
ernment fleet. 

do 

Constructing  and  deliver- 
ing   stem- wheel    steel 
towboat  Capt.  Chas.  D. 
Harris. 

Furnishing  and  deliver- 
ing 40.000  tons  of  riprap 
stone. 

SlOO  per  annum.,  j 

ff  125  per  annum- 

...do.... 
...do 

...do..  .. 
...do 

cisco  Ry.  Co.i 

John  Eichleay,  jr., 
CJo.> 

Southern    Granite 
Co.« 

$105,489 

51.34  per  ton.... 

1919. 
Dec.   10 

1920. 
Jan.     2 

1820. 
Jan.    2n 

Jan.    17 

Oct.     () 
Jan.    31 

20 
35. 8& 

1  Lease. 


« Contract. 


Appropriation. — See    current    report    of   the    President,    Mississippi    River 
€k)mmission. 
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INCL08UBES. 

The  following  inclosures  accompany  this  report,  of  which  they  are  parts : 

Plate  No.  1. — First  and  Second  districts,  Index  map. 

Plate  No.  2.— Ohio  River,  mouth  of  Cache  River  to  Cairo. 

Plate  No.  3.— 0)lumbus,  Ky. 

Plate  No.  4. — Hickman,  Ky.,  and  bend  of  Island  No.  8. 

Plate  No.  5. — Slough  Landing  Neck  and  New  Madrid,  Mo. 

Plate  No.  6. — Gayoso  Bend  and  Caruthersville,  Mo. 

Plate  No.  7.— Barfleld,  Ark, 

Plate  No.  8.— Plum  Point  Reach,  Chute  of  Island  26,  Ashport  Bend,  Gold 
Dust,  Tenn.,  Fletcher's  Bend,  Osceola  Front,  BuUerton  Bar. 

Plate  No.  9. — Golden  Lake,  Ark.,  and  bend  of  Island  35. 

Plate  No.  10. — Memphis  Reach,  Hopefield  Point,  Memphis  Harbor,  Tennessee 
Chute. 

Plate  No.  11. — Norfolk  and  Star  Landing,  Miss.,  and  Porter  Lake,  Ark. 

Plate  No.  12.— Walnut  Bend,  Ark. 

Plate  No.  13. — Helena  Reach,  Trotters  Revetment,  Helena  Revetment. 

Plate  No.  14.— Delta,  Miss. 

Plate  No.  15.— Old  Town,  Ark. 

Plate  No.  16.— Sunflower,  Miss. 

Plate  No.  17. — Upper  St.  Francis  Levee  district. 

Plate  No.  18.— Reelfoot  Levee  district. 

Plate  No.  19. — Lower  St  Francis  Levee  district. 

Plate  No.  20. — Upper  Yazoo  Levee  district. 

Plate  No.  21.— White  River  Levee  district 

Plate  No.  22. — First  and  Second  districts,  overflowed  areas,  high  water,  1920. 

J.  N.  Hodges, 
Major,  Corps  of  Engineers,  U,  S,  Army. 
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FINANCIAL  STATEMENT,  FIRST  AND  SECOND  MISSISSIPPI  RIVER  COMMISSION 

DISTRICTS. 

Appropriation  for  Mississippi  River, 

HELENA,  ABK. 

July  1,  1919,  balance  unexpended $3, 761. 01 

July  3,  1919,  transferred  to  allotment  for  Porter  Lake,  Ark 3, 761. 01 

POBTEB  LAKE,   ABK. 

July  3,  1919,  transferred  from  allotment  for  Helena,  Ark $3, 761. 01 

June  30, 1920,  amount  expended  during  fiscal  year !__        3, 761. 01 

Appropriation  for  maintenance  and  improvement  of  existing  river  and  Jiarbor 
Korks,  act  of  Mar.  4,  1915, 

VPPEB   ST.   FRANCIS  LEVEE  DISTBICT. 

July  1,  1919,  balance  unexpended *  $126, 995. 90 

June  16,  1920,  allotnent  by  Chief  of  Engineers  from  appropriation 

covering  this  allotment  as  above  named *695.  52 

127, 691. 42 
June  30,  1920,  amount  expended  during  fiscal  year 127, 691. 42 

Appropriation  for  flood  control,  Mississippi  River  and  Sacramento  River,  Calif, 

TJFPEB  ST.  FBANCIS  LEVEE  DISTBICT. 

July  1,  1919,  balance  unexpended $74,257.41 

June  30,  1920,  amount  expended  during  fiscal  year 74, 257. 41 

WHITE  BIVEB  JMVEE  DISTBICT. 

July  1,  1919,  balance  unexpended i $8,262.12 

June  30,  1920,  amount  expended  during  fiscal  year 8, 232. 12 

Levees. 

July  1,  1919,  balance  unexpended $790,130.24 

Amount  allotted  from  sundry  civil  act,  July  19,  1919 750, 000. 00 

Amount  allotted  from  sundry  civil  act,  June  5,  1920 700, 000. 00 

Jan.  31,  1920,  amount  received  from  sale  of  contact  prints 2. 00 

2.240,132.24 
June  30,  1920,  amount  expended  during  fiscal  year •698,400.89 

July  1,  1920,  balance  unexpended _*_ 1, 541, 662,  35 

July  1,  1920,  outstanding  liabilities $199, 300. 00 

July  1,  1920,  amount  covered  by  uncompleted  con- 
tracts      528, 985. 06 

728, 285. 06 

July  1,  1920,  balance  available 813,377.29 

^Balance  reported  as  unexpended  at  end  of  previous  fiscal  year,  vis,  $1272691.42,  de- 
creased $695.62.  account  shortage  of  amount  stated  in  Mississippi  Kiver  Commission 
transfer  of  funds  pertaining  to  allotment  for  "  Harbor  at  New  Orleans  "  (4th  M.  R.  C. 
allotment)  in  fiscal  year  1919,  under  authority  of  B.  D.  16927/576;  deficit  In  transfer 
supplied  by  — 

•Allotment  of  like  amount  by  Chief  of  Engineers,  dated  June  12,  1920  (Serial  No. 
C-456,  B.  D.  16927/676). 
.  *  Distributed  as  follows: 

Levees,  Reelfoot  levee  district |29,  022.  26 

Levees,  Upper  St.  Francis  levee  district 62,621.88 

Levees,  Lower  St.  Francis  levee  district 470,  719.  93 

Levees,  White  Elver  levee  district 136,206.88 

698,  469.  89 
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PIANT. 

Sept  5,  1919,  received  from  rental  of  plant $1,070.40 

June  SO,  1920,  amount  expended  during  flacal  year 1, 070. 40 

Amount  allotted  from  sundry  civil  act,  June  5,  1920 ^        80,000.00 

NEW  PLANT. 

July  1,  1919,  balance  unexpended $17,767.28 

June  30,  1920,  amount  expended  during  fiscal  year 17,767.28 

Amount  allotted  from  sundry  civil  act,  June  5,  1920 300,000.00 

BEVETMENTB. 

July  1,  1919,  balance  unexpended *  $357, 301. 91 

Amount  allotted  from  sundry  civil  act,  July  1,  1919 1,095,000.00 

Amount  received  from  sale  of  United  States  property  during  cur- 
rent fiscal  year 1 2, 522. 25 

Amount  received  from  rent  of  plant  during  current  fiscal  year 2, 184. 34 

Amount  allotted  from  sundry  civil  act,  June  5,  1920 1,  030,000.00 

2,487,008.50 
June  30,  1920,  expended  during  current  fiscal  year ■886,438.14 

July  1,  1920,  balance  unexpended 1,600,570.36 

July  1,  1920,  outstanding  liabilities $106, 585. 32 

July  1,  1920,  amount  covered  by  uncompleted  con- 
tracts      128,900. 00 

235.485.32 

July  1,  1920,  balance  available 1,365,085.04 

MEMPHIS   HARBOR. 

July  1,  1919,  balance  unexpended (*) 

DREDGING  AND  MISCELLANEOUS. 

July  1,  1919,  balance  unexpended $216,860.37 

Transferred  to  allotment  for  "  dredges  and  dredging  " 25, 000.00 

191,860.37 

« Amount  reported  as  unexpended  at  end  of  previoas  fiscal  year,  vis,  $357,290.91,  i^ 
creased  |2.00,  due  to  refundment  of  overpayment  on  voucher  in  accounts  for  fiscal  y^^ 
1919.  . 

•Distributed  as  follows: 
Revetment  work  at —  ^  ^- 

Barfleld,    Ark ^85,  690. 70 

Hopefleld,   Ark 49.  076. 17 

Bauxlppi,    Ark 44,  574.56 

Porter  Lake.   Ark 204,802.4/ 

Norfolk,  Miss 6.  665. 42 

Sunflower,  Miss 60, 168. 76 

Wyanoke,    Ark 12,  736.80 

Walnut  Bend,   Ark 5,985.g 

Trotters  Point,  Miss 6,  i^t.^ 

Old  Town  Bend,  Ark 40,146.49 

Stone    (unused) 26,  794. 45 

Care  and  repair  of  plant 01,688.7^ 

Construction  of  new  plant 252,  611. 12 

886,  438. 14 

•  The  balance  reported  as  unexpended  at  end  of  previous  fiscal  year,  vis,  $574.04,  W« 

been  found  since  to  be  Incorrect;  the  correct  unexpended  balance  should  have  been  re-* 

ported  as  nothing  instead.     The  correct  figures  covering  financial  statement  for  tou 

work  for  fiscal  year  1919,  instead  of  as  reported,  are  as  follows : 

July  1,  1918,  balance  unexpended *55»}55fll 

June  80,  mi9,  amount  expended  during  fiscal  year 66, 186.  o* 
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June  30, 1920,  amount  expended  during  fiscal  year *  110, 682. 56 

July  1,  1920,  balance  unexpended 81, 177. 81 

July  1,  1920,  outstanding  liabilities 25, 000. 00 

July  1,  1920,  balance  available 56, 177.  SX 

APPROPBIATION  FOB  INCBEASE  OF  COMPENSATION,  RIVERS  AND  HARBORS,   1020    (FISCAL 

YEAR  APPROPRIATION.) 

Amount  received  from  act  above  cited  for  expenditure  during  fiscal 

year  1920 $6, 000. 00 

June  30,  1920,  amount  expended  during  fiscal  year $5, 888. 66 

June  30,  1920,  balance  unexpended  returned  to  United 
States  Treasury  to  credit  of  appropriation,  all  lia- 
bilities thereunder  having  been  paid 111.34 

6, 000. 00 

Aiypropriatian  for  modiflcationa  and  readjustments  of  contracts,  river  and 
harbor  improvements,  act  July  18, 1918, 

UPPEB   ST.   FRANCIS   LEVEE   DISTBICT. 

July  1,  1919,  balance  unexpended $2,800.00 

Transferred  from  allotment  for  "  Lower  St.  Francis  levee  district," 

authorized  by  G.  of  E.  Dec.  18,  1919  (E.  D.  120085/282) 66.36 

2, 866. 36 
June  30,  1920,  amount  expended  during  fiscal  year 2,866.36 

LOWEB  ST.  FRANCIS  LEVEE  DISTBICT. 

July  1,  1919,  balance  unexpended $7,925.00 

Transferred  to  allotment  for  **  Upper  St  Francis  levee  dis- 
trict"  authorized   by   C.    of   E.    Dec.   18,   1919    (E.    D. 

120085/282 $66.  36 

Unused  portion  of  funds  previously  allotted,  revoked  by  0. 
of  E.  Dec.  17,  1919  (E.  D.  120085/282,  Serial  No.  C-305)-    14.09 

80.45 

7, 844. 55 
June  30,  1920,  amount  expended  during  fiscal  year 7, 844. 55 

WHITE    BIVEB    LEVEE    DISTBICT. 

Sept  22,  1919,  allotted  by  0.  of  E.  (E.  D.  102974/11) $18,000.00 

Feb.  18, 1920,  allotted  by  G.  of  B.  (E.  D.  102974/18) 2, 700. 00 

20,700.00 
June  30,  1920,  amount  expended  during  fiscal  year 14, 253. 01 

July  1,  1920,  balance  unexpended 6, 446. 99 

July  1,  1920,  amount  covered  by  uncompleted  contracts 6, 446. 99 

Funds  contributed  for  improvement  of  Mississippi  River  at  Norfolk,  SunfUnoer, 
and  Trotters  Point,  Miss;  special  fund, 

July  1,  1919,  balance  unexpended $3, 158. 09 

July  11,  1919,  amount  contributed  for  expenditure  by  the  Yazoo- 
Mlsslsslppl  Delta  levee  district,  Glarksdale,  Miss 25, 000.  OO 

28, 158. 09 
June  30,  1920,  amount  expended  during  fiscal  year 28, 158. 09 

*  Distributed  as  follows: 

Dredging,   Memphis   Harbor $27, 154.  85 

Memphis  Harbor   (dikes,  etc) 88.627.70 


110. 682.  se 
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Funds  contributed  for  Mississippi  River,  Taeoo-Mississippi  Delta  levee  dietrid, 

special  fund. 

Amounts  contributed  for  expenditure  by  the  Yazoo-MlsslSBlppi  Delta 
levee  district,  Glarksdale,  Miss. : 

Aug.  25,  1919 $25,000.00 

Sept.  19.  1919 25,000.00 

50.000.00 

June  30, 1920,  amount  expended  during  fiscal  year 50, 000. 00 

Funds  contributed  for  Mississippi  River  at  Wyanoke  Landing,  Arh. 

{special  fund). 

Amounts  contributed  for  expenditure  by  the  St.   Francis  levee 
board.  Bridge  Junction,  Ark. : 

Dec.  1,  1919 $25,000.00 

Jan.  12,  1920 35,000.00 

00,000.00 
June  30, 1920,  amount  expended  during  fiscal  year 41, 140. 36 

July  1,  1920.  balance  unexpended 18, 859. 64 

July  1,  1920,  outstanding  liabilities 18,859.64 

Special  funds  contributed  for  flood  control,  Mississippi  River  (for  levee  con- 
struction) ,  under  provisions  of  flood-control  act  approved  Mar,  i,  1917. 

REELFOOT  UCVEE   DISTBICT. 

July  1,  1919,  balance  unexpended $21,376.90 

June  30,  1920,  amount  expended  during  fiscal  year 14, 388. 32 

July  1,  1920,  balance  unexpended 6, 988.  58 

July  1,  1920,  amount  covered  by  uncompleted  contracts 6, 988. 58 

UPPER    ST.    FRANCIS   LEVEE   DISlTtlCT. 

July  1,  1919,  balance  unexpended $122, 549. 24 

Jan.  28,  1920.  amount  contributed  by  the  St.  John  levee  and  drain- 
age district.  New  Madrid,  Mo 75, 000. 00 

197,  549. 24 
June  30, 1920,  amount  expended  during  fiscal  year 40, 869. 75 

July  1,  1920,  balance  unexpended 156, 679. 49 

July  1,  1920,  outstanding  liabilities $30, 300. 00 

July   1,   1920,   amount  covered   by   uncompleted   con- 
tracts     80, 500. 00 

110,800.00 

July  1,  1920,  balance  available 45,879.49 

LOWER  ST.   FRANCIS  LEVEE  DISTRICT. 

July  1,  1919,  balance  unexpended $246,798.09 

Amounts  contributed  by  the  St.  Francis  levee  board  of  Missouri, 

Oaruthersville,  Mo.: 

Aug.  19,  1919 $3,279.78 

Dec.  15,  1919 65, 166. 66 

68, 446. 44 

Dec.  5,  1919,  amount  contributed  by  the  St.  Francis  levee  board. 

Bridge  Junction,  Ark ^    192,814.00 

508,058.53 
June  30,  1920,  amount  expended  during  fiscal  year 231,486.11 

July  1,  1920,  balance  unexpended 276, 572. 42 
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July  1,  1920,  outstanding  liabilities $25, 700. 00 

July  1, 1920,  amount  covered  by  uncompleted  contracts-  133,000. 00 

$158,700.00 

July  1,  1920,  balance  available 117,872.42 

WHITE    RIVER    LEVEE    DISTRICT. 

July  1,  1919,  balance  unexpended $102,075.99 

Deo.  30,  1919,  amount  contributed  by  the  Laconla  levee  district 
No.  2,  Helena,  Ark 63,000.00 

165,  675. 99 
June  30,  1920,  amount  expended  during  fiscal  year 78, 329. 99 

July  1,  1920,  balance  unexpended $87, 346. 00 

July  1,1920,  outstanding  liabilities 43,500.00 

July  1,  1920,  amount  covered  by  uncompleted  contracts-    43, 846. 00 

87, 345. 00 


Appendix  4. 
improving  mississippi  river,  third  district. 

This  district  extends  from  White  River,  Ark.,  to  Warrenton,  Miss.,  a  distance 
of  214  miles  by  river. 

District  headquarters :  Vlcksburg,  Miss. 

District  engineer:  C.  W.  Otwell,  major.  Corps  of  Engineers,  U.  S.  Army,  in 
charge  to  January  10,  1920;  J.  W.  Stewart,  captain.  Corps  of  Engineers,  U.  S. 
Army,  in  charge  January  10, 1920,  to  May  28,  1920 ;  R.  P.  Howell,  major.  Corps 
of  Engineers,  U.  S.  Army,  In  charge  since  May  28,  1920. 

President  Mississippi  River  Commission :  Col.  C.  McD.  Townsend,  Corps  of 
Engineers,  U.  S.  Army,  to  March  19,  1920;  Col.  Charles  L.  Potter,  Corps  of 
Engineers,  U.  S.  Army,  since  March  19,  1920. 

WORKS. 


Revetments. 

(a)  Rl  vert  on.  Miss. 

(b)  Lake  Bolivar  Front,  Miss. 
Arkansas  City,  Ark. 
Ashbrook  Nt^ck,  Miss. 
Panther  Forest,  Ark. 
Leland  Nei-k,  Ark. 

ig)  Greenville,  Miss. 

{h)  Vauclu.se,  Ark. 

(i)  Longwood,  Miss. 

(;■)  Grand  Lake,  Ark. 

(k)  Princeton,  Miss, 

(l)  Valewood,  Miss. 

(w)  Lake  Providence  Reach. 

in)   Fitlers  Bond,  Miss. 

(o)  Cottonwood,  Miss. 

(p)  Albemarle  Bend,  Miss. 

(q)  Delta  Point.  La. 


(r) 
id) 

ic) 
if) 


I.  Revetments — Continued. 

(r)  Opposite  Delta  Point,  La. 
is)  Vlcksburg  Harbor,  Miss. 
it)  Reld-Bedford  Bend,  La. 
(w)  Red  Fork,  Ark. 
iv)  Pendleton,  Ark. 

II.  Levees. 

(a)  Upper  Tensas  levee  district. 
(6)  Lower  Yazoo  levee  district. 
(c)  High- water  maintenance. 

III.  Surveys. 

(ff)  Revetment. 

ih)  Reach  and  bank  line. 

IV.  Plant, 
(a)  New  plant. 

Care  and  repairs  to  plant. 


V. 


(&) 

Stone. 

(a) 


Stone  quarry  at  Searcy,  Ark. 


I.   BEVETMENTS. 

(a)  RivertoUy  Miss. 

Location  and  description. — Three  hundred  ninety-eight  miles  below  Cairo, 
left  bank.    Bank  revetment. 

Original  condition. — Caving  has  been  active  in  this  bend  since  the  original 
survey  made  by  the  commission  In  1879-80.    The  controlling  levee  line  has 
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been  repeatedly  retired;  the  last  levee  constructed  in  1913  at  great  expense 
was  threatene<l  %^ith  immediate  destruction  which  would  necessitate  a  new 
location  on  undesirable  foundation,  and  the  cost  would  amount  to  more  than 
bank  revetment. 

Previous  projects. — None. 

Existing  projects. — ^To  protect  the  large  and  important  levee  by  bank  revet- 
ment. 

Operations  and  results  during  the  present  year. — Ck)nstruction  of  3,000  linear 
feet  of  new  revetment  was  commenced  October  8, 1919 ;  work  was  greatly  retafded 
on  account  of  successive  freshets  in  the  river,  causing  the  river  to  overt<H>  the 
bank  three  times  during  the  period  of  construction,  preventing  tbe  proper 
grading  and  emplacement  of  upper  bank  paving. 

Channel  mats  aggregating  2,600  feet  in  length  and  250  feet  wide,  equal  to 
6,245  squares,  were  sunk,  and  three  connecting  mats  aggregating  750  squares 
placed.  Work  was  not  completed  on  account  of  continued  high  stage  of  the 
river;  all  work  was  suspended  March  16,  1^0.  The  total  cost  of  new  work 
amounted  to  $111,990.09.  Details  of  costs  and  expenditures  are  given  In  the  tables 
following,  and  location  of  work  Is  shown  on  accompanying  plate  No.  2. 

BIVERTON,    MISS..    RE\TCTMENT    (398    L.),    THIBD    DTSTBICT. 

Willoic  mattresses,  total  area  6,995  squares  {channel  79  per  cent;  connecting 

21  per  cent). 

BUILDING  MATS.! 


MobUization  and  demobilization  * 

f-inch  strand  » pounds. 

jV-inch  strand  * do--- 

t-inch  strand  • do-  -  - 

Spikes » number . 

Staples » pounds. 

Clips,  }-inch » number. 

Clips,  TVinch » do... 

Brush  and  poles  * cords. 

Rope,  manila  • pounds . 

Coai< tons. 

Miscellaneous  expenses » 

Subsistence  • .^ 

8 1  earn  boat  expenses ' 

Labor" 

Supervision » 


Total. 


Quantity  used. 


Per  aqnare. 


Total 
quantity. 


Total  cost.  Quantity. 


41,830 

24,750 

82,700 

350 

700 

100 

50 

11,519 

4,247 

15 


J492.16 

2,342.48  ,         6.98 

1,435.50  I         8.78 

5,706.30  ,        11.82 

10.85  .05 

25.90  .10 

9.50  !  .01 

13.95    

25,456.99  ;  L65 

1,044.76  I  .61 

77.25  I 

1,324.80  I 

8,639.20  , 

2,472.73    

19,722.39   

2,894.59   

71,669.36   


Coet. 


lOuOTO 
.335 
.816 
.815 
.001 
.008 
.001 
.001 

3.638 
.149 
.Oil 
.189 

1.235 
.353 

%m 

.413 


10.2i5 


BALLASTING  AND  SINKING  MATS.i 


Mobilization  and  demobilization  * 

1266.00 

$.038 

Stone* tons.. 

5,696  1    25,293.92 
1         713.36 

0.80 

3.616 

\f  ljirwlln.nAonH  exTjensfts  *     .............  ^ .  ^ 

.102 

Subsistence  • 

1,702.40 

.243 

Steamboat  exoenses '                

1,331.47 

.190 

Labors 

1      3,403.39 

.4S6 

Su  pervision  • 

1      1,558.63 

.222 

Total                                

34,268.17 

4.888 

(For  footnotes  see  p.  3177.) 
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WiUoto  mattresses,  total  area,  6,995  squares  (chawnel  19  per  cent;  cofmeding 
21  per  cent) — CJontinued. 

SUMMARY  OF  COSTS-NEW  WORK. 


Subaqueous  work. 

Grand 

Per  square. 

Total. 

total. 

Total  field  coet  «• 

S15.143 

S105,937.52 

$106,987.52 

Office  oxpcnses ...            . .    . . 

6,982.57 

Surveys  " I 

70.00 

Care  of  plant  1' ..            

2.046.54 

Repair  of  plant 

4.677.96 

T)Apny>{atlOn  of  Plant  u,                     

5,360.67 

Total 

123,965.26 

1  Includes  areas  of  mats  built,  not  areas  of  ground  covered. 

*  Includes,  In  each  cAse,  the  cost  of  assembling  and  moving  plant  and  material ,  either  from  winter  quarters, 
or  a  previous  job,  to  the  particular  Job  to  which  the  item  applies,  and  this  particular's  pro  rata  of  the  cost 
of  laving  up  the  plant  at  the  end  of  the  season. 

s  The  reported  cost  of  the  material  is  the  cost  delivered  on  the  job. 

*  These  items  include  only  the  coal  and  oil  used  on  the  graders,  upper  bank-paving  machinery,  and  sand 
pumps.    The  coal  used  on  tenders  and  towboats  will  not  be  included  under  this  heading. 

*  Tnis  includes  all  tools,  expendable  material,  and  other  articles  which  are  not  regarded  as  replacement 
of  plant,  and  are  not  otherwise  itemized.  Articles  such  as  ranges,  furniture,  and  furnishings  for  boats  and 
quarterboats.  instruments,  typewriters,  and  all  articles  used  to  replace  plant  or  equipment,  are  to  be 
charged  to  plant. 

*  This  item  is  the  cost  of  the  served  ration. 

7  This  item  includes  all  the  expenses  of  operating  the  tenders  and  no  others,  and  excludes  all  expenses 
of  boats  in  general  towing  service,  and  inspection  and  survey  boats. 

s  Includes  wages  of  all  employed  on  the  work,  except  those  specified  in  9. 

>  Includes  salaries  of  supermtendents.  Junior  engineers,  overseers,  foremen,  timekeepers,  and  inspectors. 

10  In  adding  total  field  cost,  omit  totals  under  headings  "  Per  square." 

"  This  item  includes  actual  cost  of  survey  work  done  on  this  revetment. 

iz  Includes  all  costs  of  looking  after  and  caring  for  plant  when  same  is  out  of  commission,  but  does  not 
include  the  cost  of  caring  for  plant  when  it  is  temporarily  laid  up  during  the  working  season  on  account  of 
inclement  weather  conditions  or  unfavorable  river  stages. 

u  Depreciation  is  to  be  taken  at  6  per  cent  of  first  cost  per  annum  for  all  plant  with  untreated  wood  hulls; 
5  per  cent  for  all  plant  with  treated  (creosoted}  wooden  hulls,  and  4  per  cent  for  all  plant  with  steel  hulls. 

In  distributing  plant  charges  among  the  various  works,  there  is  charged  to  levees  an  amount  sufficient  to 
represent  a  fair  charge  for  the  service  rendered  levee  work  by  floating  plant. 

Condition  at  end  of  year. — Effective  lengtli  of  revetment,  2,600  feet ;  channel 
mats  and  connecting  mats  placed  only  along  upper  1,000  feet.  No  caving  has 
taken  place  since  mats  were  sunk.  Rapid  caving  continues  above  and  below  the 
revetment.  The  cost  of  this  work  to  the  end  of  the  present  year  for  new  work 
amounts  to  $111,990.09 ;  no  maintenance. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement. — ^Tlie  rapid  caving  has  been  held  and  the  controlling 
levee  protected  for  a  distance  of  2,600  feet. 

Proposed  operations. — It  is  proposed  to  continue  work  making  extensions  up 
and  down  stream  as  required. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  of  securing  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

(&)  Lake  Bolvcar  front,  Mississippi, 

Location  and  description. — Four  hundred  and  fourteen  miles  below  Cairo,  left 
bank.    Bank  revetment. 

Original  condition. — Caving  appears  to  have  become  active  at  this  point  about 
1887,  and  by  the  latter  part  of  1888  it  became  evident  that,  unless  the  bank  was 
revetted,  the  levee  across  the  head  of  Lake  Bolivar  would  be  destroyed.  The 
destruction  of  this  levee  would  have  necessitated  building  a  long  and  expensive 
loop  back  of  the  lake. 

Previous  projects. — None. 
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Existing  project.— The  present  project  was  adopted  by  the  river  and  harbor 
act  approved  August  11,  1888,  and  provides  for  a  revetment  to  correct,  per- 
manently locate,  and  deepen  the  channel  of  the  river  and  to  protect  its  bank 
against  caving  and  thus  save  a  levee  situated  between  the  head  of  Lake  Bolivar 
and  the  river,  the  destruction  of  which  would  have  resulted  in  the  abandon- 
ment of  a  large  area  of  valuable  land  and  would  have  necessitated  the  con- 
struction of  a  long  and  expensive  loop  back  of  Lake  Bolivar. 

Operations  and  results  during  the  present  year. — Work  was  resumed  Jul^v  1, 
1919,  on  an  extension  of  3,000  f«^t  downstream,  commencing  about  4,000  feet 
below  the  present  revetment.  On  account  of  the  continued  freshets  and  high 
stage  of  river  during  the  season  no  upper  bank  pavement  could  be  placed. 

Channel  mats  aggregating  2,100  feet  long  and  250  feet  wide  were  sunk  con- 
taining 5,250  squares,  and  six  connecting  mats  containing  2,600  squares  were 
placed,  carrying  the  mat  sunk  practically  to  the  top  of  the  bank.  Work  was 
completed  January  10,  1920.  The  total  cost  of  the  work  amounted  to  $124,- 
161.44.  Details  of  costs  and  expenditures  are  given  in  the  tables  following, 
and  location  of  work  is  shown  on  accompanying  plate  No.  3. 

LAKE  BOLIVAR  FRONT  REVETMENT   (414  L.),  THIRD  DISTRICT. 

Willow  mattresses,  total  area  7,850  squares  (channel  67  per  cent;  connecting 

3S  per  cent). 

BUILDING  MATS.i 


Quantity  used. 


Total 
quantity. 


Total  cost. 


Per  square. 


Quan- 
tity. 


Cost. 


MobUization  and  demobilisatiQin  > 

f*lnch  strand  * pounds.. 

t-lnch  strand  * do 

^fnch  strand* do 

t-inch  strand  s do 

Spikes* number.. 

Staples* pounds.. 

Clips.  |-inch  * nuQiber.. 

Brush  and  poles  * cords.. 

Coal* tons.. 

Miscellaneous  expenses  • 

Subsistence* 

Steamboat  expenses  T 

Labor* 

Supervision* 


13,025 

19,450 

42,055 

74,500 

730 

820 

115 

12,756 

14.5 


Total. 


12,184.60 

779.80 

1,410.13 

2,49L80 

5,140.50 

51.83 

30.34 

10.92 

28,190.76 

74.68 

1,526.87 

0,333.60 

805.77 

19,082.67 

2,498.41 


73,612.27 


L78 

2.48 

5.48 

9.49 

.01 

.01 

.002 

L62 


10.378 

:SS 

.317 
.664 
.006 
.004 

.on 

3.5B1 
.010 
.194 

1.189 
.102 

2.431 
.818 


0.877 


BALLASTING  AND  SINKING  MATS.i 


Mobilization  and  demobiUcation  * 

Stone* tons.. 

Miscellaneous  expenses  * 

Subsistence* 

Steamboat  expenses ' 

Labor* 

Supervision* 


5,880 


Total... 1 34,470. 


81,274.35 
26,577.60 
890.66 
1,144.00 
470.04 
2,656.82 
1,457.41 


0.75 


90.162 

3.388 

.U3 

.145 


185 


4.391 


GRADING  (2,600  SQUARES).i 


Mobilization  and  demoblilzatlon « 

S182.06 
4,477.90 
1,196.00 
67. 15 
3,013.06 
208.20 

$0,023 

.570 

Subsistence  • 

.151 

Steamboat  exi)enses ' 

;oo6 

Labor* 

.384 

Supervision* 

.(» 

Total 

9,144.36 

1.164 

(For  footnotes  see  p.  3177.) 
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WiUoto  mattresses,  total  area  7,850  squares  {channel  67  per  cent;  connectinff 
S3  per  cent) — Continued. 

SUMMARY  OF  COSTS— REPAIR  WORK. 


Subaqueous  work.       Upper  bank  work. 

Grand 
total. 

Per 
square. 

Total. 

Per 
square. 

Total. 

Total  field  cost  »• 

113.768 

1108,063.15 

SI. 164 

10,144.86 

•117,227.61 

6,633.93 

300.00 

Offl^f^  pxp^^nson  - 

Surveys  w 

1 

Care  or  plant  u 

2,581.57 
6,774.81 
6,760.63 

RApafr  of  piftnt 

TJepTwJation  o'  plant " 

Total 

130, 268.35 

For  explanation  of  footnotes  see  Riverton,  Miss.,  revetment  table  (p.  3177). 

Condition  at  end  of  year, — Effective  len^h  of  revetment  10,640  feet,  all  in 
good  condition.  Rapid  caving  continues  below  the  new  reach  of  revetment. 
The  cost  of  this  work  to  end  of  present  year  for  new  work  amounts  to  $432,862.67^ 
and  for  maintenance  $193,299.01 ;  a  total  of  $626,161.68. 

Local  cooperation. — ^None. 

Terminal  fa/!iUties, — ^None. 

Effect  of  improvement, — ^The  bank  along  this  front  has  been  held,  the  levee  ha» 
been  saved,  a  large  area  of  land  has  been  protected,  and  the  channel  has  been 
permanently  located. 

Proposed  operations.-^lt  is  proposed  to  continue  work  on  extension  down 
stream  as  required. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

(c)  Arkansas  City,  Ark. 

Location  and  description. — Four  hundred  and  thirty-seven  miles  below  Cairo^' 
right  bank.     Bank  revetment. 

Original  condition. — The  river  bank  has  been  gradually  caving  at  this  point 
since  the  commission's  survey  in  187^-80.  The  controlling  levee  line  is  seriously 
threatened  and  revetment  ^s  required  on  account  of  the  fact  that  a  new  levee 
location  would  be  situated  on  very  low  swampy  ground,  necessitating  also  a 
relocation  of  the  Missouri  Pacific  main  line  of  railway  (Arkansas  City  branch),, 
which  enters  Arkansas  City  just  back  of  the  pre.sent  levee  line. 

Previous  projects, — ^None. 

Existing  project. — To  protect  the  large  and  important  levee  by  bank  revetment. 

Operations  and  results  during  the  present  year. — ^The  allotment  for  revetment 
at  this  point  and  all  material  purchased,  were  transferred  to  opposite  Delta 
Point,  La. 

Condition  at  end  of  year. — No  work  comn^enced.  Caving  continues  at  slow 
rate.     No  expenditures  to  date. 

Local  cooperation, — None. 

Terminal  facilities. — The  Missouri  Pacific  Railroad  has  a  spur  track  crossing 
the  levee  and  extending  along  the  river  bank,  used  for  transferring  stone,  coal, 
and  other  materials  from  bank  to  barges  and  vice  versa. 

Effect  of  improvement. — Work  not  commenced. 

Proposed  operations. — The  construction  of  about  2,000  feet  of  bank  revetment. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

(d)  Ashbrook  Neck,  Miss. 

Location  and  description. — Four  hundred  and  forty-six  miles  below  Cairo, 
left  bank.    Bank  revetment  and  spur  dike. 

Original  condition. — In  1870  the  width  of  this  point  at  the  narrowest  place 
was  approximately  4,300  feet.  By  1890,  caving  along  the  upper  side  of  the 
point  had  reduced  the  width  of  the  neck  to  2,300  feet.  As  there  was  no  reason 
to  expect  the  caving  to  stop  from  natural  causes,  a  cut-off  across  this  neck 
seemed  imminent  unless  steps  were  taken  to  prevent  it.    A  cut-off  would  have 
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upset  the  regimen  of  the  river  in  this  locality,  and  would  have  resulted  in 
the  loss  of  many  miles  of  levee,  the  destruction  of  a  large  area  of  cultivated 
land,  and  bad  channel  conditions  before  the  river  could  again  adjust  its  slope. 

Previous  projects, — None. 

Existing  project.— Wh[\e  the  original  project,  adopted  in  1890,  provided  for 
the  prevention  of  a  cut-off  by  the  construction  of  a  series  of  spur  dikes  on 
the  upper  side  of  the  neck  to  check  erosion,  and  the  retardation  of  the  flow 
across  the  neck  by  slashings,  it  was  modified  during  construction  to  provide 
continuous  revetment  in  lieu  of  spur  dikes,  and  a  levee  about  7,000  feet  long 
in  lieu  of  the  slashings.  The  project  was  further  modified  in  1915,  requiring 
the  construction  of  an  earthen  dike,  or  levee  to  commission  grade,  about 
26,000  feet  long,  extending  from  the  main  levee  line  to  or  near  the  high  ^ound 
at  the  west  end  of  Ashbrook  Point. 

Operations  and  results  during  the  present  year. — ^Work  of  extending:  down- 
stream with  reinforced  concrete  mats  was  commenced  August  8;  work  was 
completed  December  21,  .1919.  No  upper  bank  paving  could  be  placed  on 
account  of  repeated  freshets  in  the  river.  The  reinforced  concrete  mats  were 
placed  all  the  way  to  tops  of  bank ;  3,683  squares  of  reinforced  concrete  mats 
were  placed,  completing  a  net  extension  of  1,000  feet  down  stream.  The 
total  cost  of  new  work  amounted  to  $87,595. 

Details  of  costs  and  expenditures  are  given  In  the  tables  following:,  and 
location  of  work  Is  shown  on  accompanying  plate  No.  4. 

ASHBROOK    NECK,   MISS.,  REVETMENT    (446   L.),   THIRD  DISTRICT. 

Reinforced  concrete  mattresses^  total  area  6,S58  squares  {ohatmel  100  per  cent). 

BUILDING  MATS.i 


Mobilization  and  demobiUy.ation* 

Wire  fabric square. 

Kraft  paper' pounds. 

Rope,  manila« do... 

Cement* sacks. 

Sand  and  jfravel >. .  cubic  vards. 

Coal* 


OiM. 

Miscellaneous  expenses  *. 

Subsistence  • 

Steamboat  expenses' 

Labor  • 

Supervision  • 


.tons. 


Total. 


Quantity  used. 


q.^^;.  T0Ulc»t. 


6,358 
6,36R 
3,370 
38,27S 
7,690 
75 


Sll,9I1.41 

7,248.12 

470.49 

829.10 

32,530.49 

6,259.06 

386.25 

150.00 

3,358.60 

4,268.00 

10,086.19 

12,382.32 

3,986.46 


93.767.09 


Per  square. 


Quan- 
tity. 


1.000 
1.000 

.530 
6.020 
1.209 

.012 


Cost. 


$L873 

1.139 

.073 

.130 

5.116 

.984 

.060 

.023 

..W2 

.671 

1.586 

1.947 

.627 


14.820 


SINKING  MATS  (3,633  8QUARES).i 


Mobilization  and  demobilization « 

^<lncb  strand* pounds. 

1 6-inch  strand » do . . . 

Clips,  ,Vinch» number. 

Rope,  manila* pounds. 

CoaH. 


Misctellaneons  expenses  •. 

Steamboat  expenses ' 

Supervision  » 


.tons. 


Total. 


74,380 


3,804 


11,004.14 

5,292.55 

46. 40 

4,971.02 

935. 62 

149.95 

3,248.46 

3,293.92 

1,986.69 


20,928.75 


20.473 


6.876 

1.047 

.009 


10.276 
1.456 
.012 
1.368 
.257 
.041 
.894 
.906 
.546 


5.760 


GRADING  (1,290  SQUARES). 


Mobilization  and  demobilization ' 

$250.00 

515.00 

468.65 

7.'>.00 

2,033.40 

5,494.47 

500.00 

10.195 

Coal* tons,. 

100 

.077 

399 

Oil*                 .             

.363 

Miscellaneous  exnenses  * 

.058 

Subsistence  •                  

2.041 

Labor'      

4.259 

Sunervision  •     

.389 

Total 

9,936.52 

7.304 

(For  footnotes  see  p.  3177.) 
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Reinforced  concrete  mattresses,   total  area  6,358  squares    {channel   100_  per 

c^t) — Continued. 

SUMMARY  OF  COSTS— NEW  WORK. 


Subaqueous  work. 

Upper  bank  work. 

Grand 
total. 

Per 
square. 

Total. 

Per 
square. 

Total. 

Total  field  cost  10 

Office  expenses 

S20.089 

«74,W2.51 

17.304 

$9,421.62 

184,224.03 

2,970.97 

400.00 

Surveys  " 

Care  of  plant  is 

4.161.90 

Repair  of  plant 

3,680.32 

Depreciation  of  plant** 

4,301.72 

Total.                          ... 

99,739.03 

For  explanation  of  footnotes  see  Riverton,  Mhs..  revetment  table  (p.  3177). 

Ashhrook  Neck  Dike. — A  force  of  22  teanrs  starte<l  work  August  21,  1919, 
making  repairs  to  the  slides  on  Ashbrook  Neck  Dike.  Work  was  discontinued 
February  12,  1920,  on  account  of  the  hij?h  stage  of  river;  about  50,000  cubic 
yards  of  material  were  placed  at  a  co^t  of  $27,379.16.  During  the  year  repairs 
to  the  concrete  capping  on  end  of  the  dike  were  made,  ajnountlng  to  $3,085.02. 

Conditions  at  end  of  year. — The  present  effective  length  of  the  revetment  is 
13,150  feet,  and  the  levee  dike  26,300  feet,  all  in  good  condition  with  the  ex- 
ception of  a  number  of  slides  on  the  dike,  which  will  require  about  20,000  cubic 
yards  of  earthwork  to  repair.    Caving  continues  active  below  the  revetment. 

The  expenditures  on  this  work  to  the  end  of  the  present  year  for  new  revet- 
ment were  $650,191.01,  for  dike  $329,545.06,  and  for  maintenance  $342,487^? 
a  total  of  $1,322,223.32. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement. — ^The  work  acconrpiisheil  has  prevented  a  cut-off,  and 
Ijernianently  fixed  the  channel. 

Proposed  operations. — It  is  proi^osed  to  make  necessary  repairs  to  maintain 
woi-k  in  good  condition  and  to  extend  the  revetment  as  required. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

(e)  Panther  Forest.  Ark. 

Location  and  description — Four  hundred  and  fifty  and  six-tenths  miles  below 
Cairo,  right  bank.    Bank  revetment. 

Original  condition. — Caving  has  been  in  progress  since  the  earliest  surveys, 
1879  and  1880.  In  1908  the  controlling  levee  line  was  threatened  at  a  point 
where  relocation  would  have  been  expensive  on  account  of  having  to  cross  an 
old  river  bed.  • 

Previous  projects. — ^None. 

Existinfj  project. — To  protect  the  large  and  Important  levee  line  at  this 
locality  and  to  permanently  locate  the  channel. 

Operations  and  results  during  the  present  year. — Work  consisted  of  repairing 
a  breach  In  the  revetment  with  connecting  mats  and  upper  bank  pavement. 
Following  is  a  sunnuary  of  work  done:  Willow  fascine  mats  placed,  1,722 
squares;  bank  paved  with  stone  370  squares;  hydraulic  grading  800  squares. 
The  cost  of  the  work  amounted  to  $40,507.44,  all  of  which  is  charged  to  main- 
tenance. Details  of  costs  and  expenditures  are  given  in  the  tables  following, 
and  location  of  work  is  shown  on  accompanying  plate  No.  5. 
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PANTHER  FOBEST,  ABK.,  BE\'ETMENT    (450.6  B.),  THIBD  DI8TBICT. 

Willow  fascine  mattresses,  total  area  1,722  squares  {connecting  100  per  cent}. 

BUILDING  MATS.i 


Quantity  used. 


Per  square. 


I    Total 
quantity. 

I 


Mobilization  and  demobilization « 

|-lnoh  strand » pounds 

^-Inch  strand  • do. . , 

f-inch  strand  < do. . , 

Staples' do... 

Clips,  |-inch " number. 

Rnish  and  poles  * : cords, 

Rope,  manua " poimds. 

Coal* tons 

Kisoellaneous  expenses  * j 

Subsistence* 

Steamboat  expenses ' I     434. 84 

Labor* ^7. 

Supervision  • 


2,976 
6,0TO 
J,000 

200 

125 
2,618.3 
6,4^2 
10.75 


Total  cost. 


Quan- 
tity. 


Cost. 


8844.51 

ta.490 

166.60 

1.739 

.006 

352  06 

3.5?5 

.2M 

828.00 

6.967 

.481 

9.25 

.145 

.005 

11.88 

.072 

.008 

5,786.44 

1.520 

3.360 

1,584.73 

3.741 

.920 

55.36 

.032 

875.96 

.508 

2,207.20 

1.282 

'".'/.'.'.'.. . 

.2SS 

5.010.50 

2.900 

747.38 



.434 

Total.. 


18,914.82 


10.084 


BALLASTING  AND  SINKING  MATS.» 


If  obilization  and  demobiliiation  > 

Stone  * tons . . 

Kiaoellaneous  expenses  * 

Subsistence  • 

Steamboa  t  expenses » 

Labor* ^TTT, 

Supervision  • 


1,934  I 


8491.36 
8,741.68 
509.66 
280.00 
252.99 
633.68  t 
434.84  I 


1.123 


Total 11,344.21 


80.?86 
3.070 
.206 
.162 
.146 
.367 


6.587 


GRADING  (800  SQUARES). 


Mobilization  and  demoblllMtlon* $122.84 

Misoel  laneous  expenses  * 1 27. 42 

Subsistence  * ! 760. 00 

Steamboat  expenses ' I ,  63.25 

Labor* , 2,113.44 

Supervision* ' '  108.72 


Total.. 


fo.on 

.074 
.462 
.086 
1.227 
.063 


3,331.67  ' 


1.985 


PAVING  (370  SQUARES). 


Stone ' tons 

Miscellaneous  expenses » , 

Subsistence  • 

Steamboat  expenses  7 

Labor* 1,194.69 

Supervision* i 67.94 


548 


12,476.96 

79.63 

599.20 

39.53 


Totel ! 4,534.72  I 


0.319  < 


SI.  438 
.046 
.348 
.022 
.693 
.039 


2*633 


SUMMARY  OF  COSTS— REPAIR  WORK. 

1                                       1 
Subaqueous  work,    i    Upper  bank  wotk.    j 

Grand 
total. 

_ 

Per 
square. 

Total            ^^ 
^°'**'        square. 

Total.      ; 

Total  field  cost 

817.571 

130,259.03  j      84.568 

57,866.39 

$38,125.42 

Offlpfl  expen^ses . .  . . 

2,157.02 

Surveys  ^^ 

' 

225.00 

Carp  of  niant "      .                                 

1 

1 

1,009.89 
2,250.06 
2,636.36 

Repair  of  plant j 

1 

DpprfK^iation  of  plant "  -  -     -                   -             i     _ 



Total 

46,412.75 

t 

For  explanation  of  footnotes  see  Riverton,  Miss.,  revetment  table  (p.  3177) 
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Condition  at  end  of  year, — ^The  effective  length  of  revetment  Is  7,500  feet- 
In  fair  condition.  The  lower  2,000  feet  should  be  reinforced  with  new  chan- 
nel mats.  Active  caving  continues  above  and  below  the  revetment.  The 
expenditures  on  this  work  to  end  of  present  year  for  new  work  amount  to 
$281,242.03,  and  for  maintenance  $333,976.87.  a  total  of  $615,218.90. 

Local  cooperation, — None. 

Term inal  facili ties. — None. 

Effect  of  improvement. — The  bank  has  been  held,  the  levee  saveil,  and  the 
channel  permanently  located. 

Proposed  operations. — It  Is  proposed  to  make  necessary  repairs  to  maintain 
work  in  good  condition  and  to  extend  the  revetment  as  required. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — None. 

{f)  Leland  Neck,  Ark. 

Location  and  description. — Four  hundred  and  seventy-one  miles  below  Cairo, 
right  bank.    Bank  revetment. 

Original  condition. — In  1880  tlie  width  of  the  neck  at  the  narrowest  point 
was  approximately  5,500  feet.  The  banks  continued  to  cave  at  this  point  until 
the  width  of  the  neck  was  reduced  to  2,600  feet,  and  it  was  necessary  to  revet 
the  bank  to  provent  a  cut-off.  A  cut-oflC  at  this  point  would  have  had  a  dis- 
astrous effect  on  the  regimen  of  the  river  similar  to  that  described  at  Ash- 
brook  Neck. 

Previous  projects. — None. 

Existing  project. — ^To  prevent  a  cut-off  and  fix  the  channel  by  bank  revetment. 

Operatiotis  and  results  during  the  present  year. — None. 

Condition  at  end  of  year. — ^Effectlve  length  is  5,000  feet,  all  in  good  condition. 
Caving  continues  above  and  below  the  revetment  at  a  moderate  rate.  The 
expenditures  on  this  work  to  end  of  present  year  for  new  work  amount  to 
$187,956,  and  for  maintenance  $8,385.66,  a  total  of  $196,341.66. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement. — The  revetment  placed  at  this  point  has  protected  the 
bank,  prevented  a  cut-off,  and  permanently  located  the  channel 

Proposed  operations. — It  is  proposed  to  make  necessary  repairs  to  maintain 
the  work  in  good  condition. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

(g)   Greenville  Harbor.  Miss. 

Location  and  descHptwn. — Four  hundred  and  eighty  and  two-tenths  miles 
below  Cairo,  "eft  bank.    Bank  revetment. 

Otiginal  conditions, — Caving  has  been  in  progress  since  the  earliest  surveys, 
1879-80.  During  the  12  years  from  1882  to  1894  the  bank  in  the  Greenville 
Bend  receded  about  4,000  feet.  A  large  portion  of  the  town  of  Grei^nville  had 
caved  into  the  river  and  the  complete  demolition  of  the  remainder  of  the  town 
and  harbor  was  threatened.  New  levee  loops  had  been  repeatedly  constructe<l 
to  cover  the  front  line  being  breached  by  caving  and  been  in  turn  destroyed. 

Previous  projects. — The  original  project  adopted  in  1887  provided  for  pro- 
tection of  the  bank  by  meaas  of  submerged  spur  dikes. 

FxiJtting  project. — Adopted  in  1891,  provides  for  protection  of  the  hank  with 
continuous  revetment. 

Operations  and  results  during  the  present  year. — Minor  repairs  were  made  to 
the  upper  bank  pavement,  27  squares  were  paved  with  brush  and  stone,  and 
396  squares  paved  with  stone. 

The  expenditures  for  repairs  amounted  to  $7,158.53. 

Condition  at  end  of  year. — ^The  effective  length  of  the  revetment  is  23,000 
feet,  all  in  good  condition.  Caving  above  the  revetment  has  been  active  the  past 
year;  none  below  the  revetment. 

The  expenditures  on  this  work  to  end  of  present  year  for  new  work  amount 
to  $1,269320.85,  and  for  maltttenance  $382,533.80,  a  total  of  $1,651,854.65. 

lA}cal  cooperation.— The  to\^Ti  of  Greenville  contributed  $42,277.10  In  1887,  and 
In  1917  contributed  $35,500  for  use  In  connection  with  revetment  extension  and 
construction  of  graded  and  paved  slope  for  use  as  wharf. 

Terminal  facilities. — The  slope  on  a  frontage  of  about  600  feet  has  been 
graded  to  a  7  horizontal  to  1  vertical  slope  and  paved  with  concrete  suitable 
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for  traffic,  pavement  extending  from  low-water  line  to  top  of  levee.  Pavement 
to  be  used  In  connection  with  wharf  boat  or  other  landing  facilities  not  yet 
provided.    No  connections  with  railroads  have  been  made. 

Effect  of  improvement, — The  bank  in  this  bend  as  far  as  revetted  lias  been 
held  and  the  channel  has  been  permanently  located.  The  entire  city  of  Green- 
ville has  be^  protected,  conlidence  in  the  stability  of  the  river  bank  has  been 
restored,  permitting  the  city  to  grow  normally  without  fear  of  destruction,  and 
further  expensive  retirements  of  the  controlling  levee  line  have  been  made 
unnecessary. 

Proposed  operations. — It  is  proposed  to  make  such  repairs  and  extensions  as 
may  be  necessary  for  maintenance. 

Recomm4in4ed  modifications  of  ptvject — None. 

References  to  published  articles  not  previously  reported. — ^None. 

{h)  Vaticluse,  Ark. 

Location  and  description. — Four  hundred  and  eighty-eight  and  five-tenths 
nriles  below  Cairo,  right  bank.    Bank  revetment 

Originajl  condition. — The  levee  at  this  point  was  built  near  the  lower  end  of 
Lake  Chicot  and  could  not  be  set  back  without  great  cost.  Caving  has  been 
in  progress  since  the  earliest  surveys,  1879-^80,  and  had  caused  the  l>ank  to 
approach  so  close  to  the  levee  as  to  endanger  its  further  life  unless  revetment 
was  placed. 

Previous  project. — ^None. 

Existing  project. — ^The  present  project  is  to  protect  the  levee  by  means  of 
continuous  bank  revetment 

Operations  and  results  during  the  year. — None. 

Conditions  at  end  of  year. — Effective  length  of  revetment  Is  3,925  feet,  all 
in  good  condition  except  three  sloughs  in  the  upper  bank  pavement  near  the 
lower  end.  Caving  continues  active  below  the  revetment.  The  expenditures  on 
this  work  to  end  of  present  year  for  new  work  amount  to  $161,042,  for  main- 
tenance $28,324.60,  a  total  of  |184,366.60. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement. — The  work  accomplished  has  protected  the  bank,  thus 
obviating  tlie  necessity  of  building  a  new  and  expensive  loop,  and  has  permanently 
located  the  channel. 

Proposed  operations. — It  Is  proposed  to  make  such  repairs  and  extensions  as 
may  be  necessary  for  maintenance. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — ^None. 

(i)  Longwood,  Miss. 

Locotion  and  description. — Five  hundred  and  two  and  eight-tenths  miles  be- 
low Cairo,  left  bank.    Bank  revetment 

Original  condition. — Caving  has  been  in  progress  since  the  earliest  stirveys, 
1879-80.  In  1904  the  Longwood  levee,  one  of  the  largest  on  the  river,  was 
threatened,  and  careful  investigation  proved  that  bank  revetmait  would  be 
cheaper  than  a  relocation  of  the  levee. 

Previous  projects. — None. 

Existing  project.— To  protect  the  large  and  important  levee  line  at  this 
locality  by  bank  revetment. 

Operations  and  results  during  the  present  year. — ^None. 

Condition  at  end  of  year.— The  effective  length  of  the  revetment  is  4,200  feet, 
all  in  good  condition  and  not  subject  to  the  direct  flow  of  the  main  river  on 
account  of  a  sand  bar  which  has  formed  opposite  the  work. 

The  expenditures  on  this  work  to  end  of  present  year  all  for  new  work 
amount  to  $153,607.08. 

Local  cooperation.— The  Board  of  Mississippi  Levee  Commissioners  con- 
tributed $11,009.45  in  1905.     • 

Terminal  facilities. — None. 

Effect  of  improvement.— The  caving  which  had  been  proceeding  for  more  than 
25  years  was  effectively  checked.  The  construction  of  a  levee  loop,  estimated  to 
cost  $793,000,  was  obviated  with  an  expenditure  of  a  little  over  $150,000.  The 
channel  had  been  permanently  located. 

Proposed  operations. — ^None. 

Recommended  modifications  of  project.— ^one. 

References  to  published  articles  not  previously  reported.— Vone. 
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(/)  Grand  Lake,  Ark. 

Location  and  description. — Five  hundred  and  eleven  miles  below  Cairo,  right 
bank.    Bank  revetment 

Original  condition. — ^The  levee  at  this  point  was  built  across  the  bed  of  Grand 
Lake,  where  a  new  loop  would  have  been  very  expensive.  Caving  has  been  in 
progress  since  the  earliest  surveys,  1879-80,  and  by  1911  had  so  reduced  the  dis- 
tance between  the  bank  and  the  levee  as  to  make  it  essential  to  either  revet  the 
bank  or  build  a  new  levee. 

Previous  projects. — ^None. 

Existing  project. — ^To  protect  the  levee  and  fix  the  channel  at  this  point  by 
means  of  continuous  bank  revetment. 

Operations  and  results  during  the  present  year. — ^Work  was  reinforced  by 
sinking  a  channel  mat  130  feet  wide  for  the  full  length  of  ranges  57  to  72» 
covering  1,500  feet  of  bank. 

Willow  fascine  mats  sunk  amounted  to  2,236.5  squares;  upper  bank  was  re- 
graded,  amounting  to  1,208  squares.    Work  was  completed  October  27, 1919. 

The  amount  expended  during  the  year  for  repairs  amounted  to  $38,204.97. 
Details  of  costs  of  work  are  given  in  the  following  tables,  and  location  is  shown 
on  accompanying  plate  No.  6. 

GRAND  LAKE,  ABK.,  BEVETMENT    (611    B.),   THIBD   DISTRICT. 

Willow  fascine  mattresses,  total  area  2£S6.6  squares  (connecting  100  per  cent). 

BUILDINa  MATS.i 


Quantity  used. 


Total 
qtumtity. 


Total  cost. 


Per  square. 


Quan- 
tity. 


Cost. 


Mobilisation  and  demobilization  * 

1-inch  strand  * pounds. 

l-incb  strand  • do... 

A-inch  strand  • do... 

4-inch  strand  s do... 

Spikes  < number. 

Staples* pounds. 

CUp8,A-inch« number. 

Brush  and  poles cords. 

C5oal< tons. 

Miscellaneous  expenses  * 

Subsistence* 

Steamboat  expenses  7 

Labor* 

Supervision* 


Total. 


10,356 

519 

9,651 

23,765 

200 

295 

19 

3,631 

2,250 


S113.64 

579.94 

37.63 

550.11 

1,639.78 

6.20 

10.92 

3.78 

8,024.51 

146.49 

1,396.02 

1,798.40 

868.07 

4,425.90 

835.06 


20,435.45 


4.632 

232 

4.315 

10.625 

.089 

.131 

.000 

L623 

L006 


10.050 
.025 
.001 
.246 
.733 
.000 
.000 
.000 
3.588 
.064 
.624 
.804 
.388 
1.979 


9.150 


BALLASTING  AND  SINKING  MATS. 

Mobili«fttioii  and  demobiU'^itiffli » ,     

160.74 
8,072.72 
746.15 
326.40 
463.97 
929.58 
446.32 

$0,027 

Stone* 

MiM:wiiaTie')ii''i  e^TJenws  *... 

....tons.. 

1,786 

0.798 

3.609 
.333 

Subsistence*....". 

.146 

Steamboat  e^ci^enses ' ..., 

.208 

Labor* 1 

.415 

Supervision    *.       ..-..,.   .-.^ -r .rr-,,...        r        ...        - 

.019 

Total 

11,045.88 

4.939 

GRADING  (1,208  SQUARES). 


MobiU>«t1'm  and  ^fiTT^obfHrAtinn  s     . 

t2L55 
584.25 
75.00 
284.76 
842.40 
164.64 
2,299.27 
158.37 

10.009 

Coal  4 tons.. 

Oil* 

96 

0.079 

.483 

.002 

Mi^ellaneon^f  e"Tppnw<?  *,  t  . ^ .  . 

.219 

Subsistence* * 

.697 

Steamboat  expenses ' . . .  r 

.134 

Labor* T 

1.903 

.131 

Total 

4,388.74 

*        3.633 

(For  footnotes  see  p.  8177.) 
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Willow  fascine  mattresses,   total  area   2,2S6.5   squares    (connecting   100   per 

cent) — Ck>ntinued. 

SUMMARY  OF  COSTS-REPAIR  WORK. 


Subaqueous  work. 


I      Per 
I  square. 


Total. 


ToUl  field  cost  w. 
Offloeexpeoaes... 

Surveys" 

Care  of  plant  u... 


Repair  of  plant. 
Depreciation  of 


plant". 


Total.. 


$14,069     131,481.33 


Upper  bank  work. 
Total. 


Per 
square. 


13.638 


$4,388.74 


I 


Grand 
total. 


$36,870.07 
2,<O4.90 
300.00 
1,070.08 
2,303.70 
2,797.73 


44,406.48 


For  explanation  of  footnotes  see  Riverton,  Miss.,  revetment  table  (p.  3177). 

Condition  at  end  of  year. — ^The  present  effective  length  of  the  revetment  Is 
10,000  feet,  all  in  good  condition.  Caving  continues  below  the  revetment,  and 
further  extensions  downstream  will  be  required.  The  expenditures  on  this  work 
to  the  end  of  the  present  year  amount  to  $398,836.94  for  new  work,  and  $93,- 
600.44  for  maintenance,  a  total  of  $491,946.38. 

Local  cooperation, — None. 

Terminal  facilities, — ^None. 

Effect  of  improvement. — ^The  work  accomplished  has  permanently  fixed  the 
channel,  protected  the  bank,  and  obviated  the  necessity  of  building  a  new  and 
costly  levee. 

Proposed  operations. — It  is  proposed  to  make  such  repairs  and  extensions  as 
may  be  necessary  for  maintenance. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported, — ^None. 

^  {k)  Princeton,  Miss, 

Location  and  description, — 515.4  miles  beiow  Cairo,  left  bank.  Bank  revet- 
ment. 

Original  condition. — The  controlling  levee  line  at  this  point  could  not  again 
be  retired  without  crossing  the  bed  of  Lake  Jackson.  Caving  has  been  in  prog- 
ress since  the  earliest  surveys,  1879-80.  In  1917  the  distance  from  levee  to 
shore  line  was  so  reduced  as  to  make  the  revetment  of  the  bank  necessary  In 
order  to  save  the  levee. 

Previous  projects. — None. 

Existing  project.— To  protect  the  levee  and  fix  the  channel  in  this  bend  by 
means  of  continuous  bank  revetment. 

Operations  and  results  during  the  present  year, — The  exi£.*-lng  revetment  was 
repaired  and  uncompleted  pavement  left  from  last  season  placed,  and  an  ex- 
tension of  1,100  feet  upstream  completed.  Work  was  completed  October  80, 
1919.    The  following  work  was  done: 

Repairs. — Willow  fascine  mats  placed  661  squares;  bank  paved  with  concrete 
508  squares ;  bank  paved  with  stone  60  squares. 

New  work. — Willow  fascine  mats  placed  3,056.5  squares;  bank  paved  with 
brush  and  stone  187  squares ;  bank  paved  with  concrete  246  squares ;  hydraulic 
bank  grading  1,360  squares. 

The  amount  expended  during  the  year  for  repairs  amounted  to  $17,742.49,  for 
new  work  $60,723.30,  a  total  of  $78,465.79.  Details  of  costs  of  work  are  given 
in  the  following  tables,  and  location  is  shown  on  accompanying  plate  No.  7. 
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PBTNCETON,  MISS.,  REVETMENT   (516.4  L.),  THIRD  DISTRICT. 

Willow  fascine  mattresses,  total  area  8,618  squares  {chmmel  80  per  cent;  con- 
necting 20  per  cent). 

BUILDING  MATS.i 


MobiJiz<ition  and  demobilization « 

f-inch  strand » poimds. 

^inch  strand  » do. . . 

frinch  strand  * do. . . 

|-inch  s  t  rand  » do... 

Spikes  » number. 

Staples  » pounds. 

Clips.  |-inch  3 number. 

Bnish  and  poles ' cords. 

Rope,  manila » poimds. 

CohI  * ions. 

Miscellaneous  expenses  ^ 

Subsistence  • 

Steamboat  expenses  ^ 

I..abor  8 

Supervision » 


Total 31,650.23 


Quantity  used. 


Total 
quantity. 


2,500 

7,819 

11,882 

29,735 

.TOO 

386 

50 

5,2.50 

3,588 

68.75 


Total  cost. 


651. 71 
110.00 

077. 27 

021. 9S 

15.50 

14.28 

4.55 

602. 50 

882. 65 

354.06 

108.77 

444.80 

999.83 

001.52 

169.93 


Per  square. 


Quan- 
tity. 


0.691 
2.  lol 
3.283 
8.219 
0.138 
0.107 
0.013 
1. 451 
0.991 
0.019 


Cost. 


90.456 
.038 
.156 
.187 
.559 
.004 
.004 
.001 

3.207 
.244 
.098 
.859 
.675 
.276 

1.382 
.599 


8.749 


BALLASTING  AND  SINKING  MATS. 


Mobilization  and  demobilization ' 

Stone ' tons . 

Misoellaneons  expenses  ^ 

Subsistence  * 

Steamboat  expenses ' 

Laljor « 

Supervision » 


Total . 


3,106 


$1, 075. 53 
14,039.12 
2,024.31 
601.60 
C51.05 
1,096.60 
1,412.98 


20,901.19 


0.838 


SO.  297 
3.880 
.559 
.106 
.171 
.303 


5.777 


GRADING  (1,360  SQUARES). 


Mobilization  and  demobilization ' 

$384.12 

354.06 

7.5.00 

293.91 

1,524.80 

232.52 

4,342.70 

504.  ti3 

1        $0,106 

Coal  * 

tons.. 

68.75 

!            .260 

Oil*. 

1            .001 

Miscellaneous  expenses  * 

'            .216 

Subsi=;tence  • 

...     1          1.121 

Steamboat  expenses ' 

.170 

Labor  * 

3. 193 

Supervision '. . , 

.371 

Total  

7,711.74 

.     1          5.670 

1 

PAVING  (1,001  SQUARES). 


"Mobilization  and  demobilization  * .'. 

Stone » tons. . 

Rope,  manila  * pounds. . 

Cojnent ' sacks. . 

Miscellaneous  expenses  ^ 

Subsistence  * 

Steam  boiit  oxx)enses  ^ 

Labor  ■ 

Supervision  » 

Total 


I 


876 
2,300 
1,190 


$729.83 
3,959.52 
1,518.00 
1,073.38 
1,373.64 
1,136.80 

441.78 
2,712.94 

958.81 


13,904.70 


3.547 
9.312 
1,578 


$0,729 

16.030 

6.148 

1.428 

1.372 

1.135 

.441 

2.710 

.957 


13.890 
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(For  footnotes  see  p.  3177.) 
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^^'iUo^c  fascine  mattresses,  total  area  S,618  squares  {channel  SO  per  cent :  con^ 
necting  20  per  cent) — Continued. 

SUMMARY  OF  COSTS  -NEW  WORK. 


* 

Subaqueous  work. 

Upper  bank  work. 

Grand 
total. 

sq^e.  '      Tot.1. 

Per 
square. 

Total. 

Total  fiel«!  cost  *• 

1 

in.r>2r.    s:>2,557.42 

$16,021 

$21,610,44 

*$74   1T3.S*.» 

Office  expenses 

4.191.93 

Survevs  " , 

liK».  tW 

Careof  plint »« 

1. oil.  49 

Uepsiir  of  pluit 

a,  381.  10 

3  9r.i  so 

J  )eprecliiti'Jii  of  plant  ** . . 

Totul 

87.310.  18 

■ 

*  $17,742.49  expended  for  repairs. 


(For  footnotes  see  p.  3177.) 


Condition  at  end  of  year. — Effective  revetment  in  place  3,200  feet,  all  in  good 
condition.  Caving  continues  at  a  rapid  rate  above  the  revetment  which,  if  con- 
tinued, will  require  a  total  length  of  about  7,000  feet  to  protect  the  controlling 
levee  line. 

Total  expenditures  to  the  end  of  the  present  year  amount  to  $210,541.69  for 
new  work,  and  $17,742.49  for  maintenance;  a  total  of  $228,284.18. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement. — Caving  has  been  checked  and  the  controlling  levee 
line  protected. 

Proposed  operations. — It  Is  proposed  to  make  repairs  to  keep  work  in  good 
condition  and  to  make  extensions  as  required. 

Recommended  fnodifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — None. 

(i)   Valeteoody  Miss. 

Location  and  description. — Five  hundred  and  twenty-eight  and  one-tentli 
miles  below  Cairo,  left  bank.    Bank  revetment. 

Original  condition. — Caving  has  been  in  progress  in  this  bend  since  the 
earliest  surveys,  1879-80.  In  1903  the  present  Valewood  Loop  Levee  was  re- 
tired a  distance  of  4,000  feet  from  th;^  then  existing  river  bank.  Caving  has 
been  continuous  and  is  still  in  progress. 

Previous  projects. — None. 

Existing  project. — To  protect  the  large  and  Important  levee  line  in  this  bend 
with  bank  revetment. 

Operations  and  results  during  the  year. — Work  of  placing  about  3,000  feet  of 
bank  revetment  was  commenced  October  28,  1919;  two  channel  mats,  aggregat- 
ing 1,800  feet  In  length,  were  sunk.  No  upper  bank  work  could  be  done  on 
account  of  continued  high  stage  of  the  river.  Willow^  fascine  mats  were  placed 
amounting  to  4,635  squares,  and  296  squares  of  bank  were  graded  with  machine. 
The  amount  expended  during  the  year  was  $61,062.06,  all  of  which  was  for 
new  work. 

Details  of  costs  of  work  are  given  in  the  following  tables,  and  location  of 
work  is  shown  on  accompanying  plate  No.  8. 
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V.\LEWOOD,    MISS.,    REVETMENT     (528    L. ) ,    THIRD    DISTRICT. 

WUloir  fascine  jnattnsscs,  total  ana  Jf,635  squares  (channel  100  per  cent). 

BVILDING   MATS.i 


Quantity  used. 


qSly.  Total  cost. 


Mobilization  and  demobilization  2 

i-inch  strand » pounds. 

|-inch  strand » do. . . 

iVinch  strand ' do. . . 

f-inch  strand  > do. . . 

Staples* do. . . 

Clips,  4-inch » number. 

Clips.  |-inch  * do. . . 

Brusn  and  poles  > cords . 

Kopo,  raanila  • pounds . 

Coal*. 


Miscellaneous  expenses '. 

Subsistence  • 

Steamboat  expenses ' . . . . 

Labor' 

Supervision » 


.tons. 


Total !    33,877. 


10,684 

7,181 

14,326 

21,424 

563 

35 

47 

71,549 

5,122 

19 


1632.27 

934.30 

52a  62 

830.91 

2,375,26 

20.83 

2.38 

4.47 

15,812.33 

l,2(i0.01 

97.85 

1,589.47 

2,871.20 

2,034  72 

7,927.60 

2,252.35 


■| 


Per  square. 


Quan- 
tity. 


Cost. 


3.599  i 
1.549  I 
3.090 
7.426 
.121 
.007 
.010 
1.522 
1.105 
.004 


iai.36 
.201 
.112 
.179 
.512 
.004 
.000 
.000 

3.  411 
.272 
.021 
.343 
.621 
.439 

1.710 
.486 


7.309 


BALLASTING   AND  SINKING   MATS. 


Mobilization  and  demobilization  2                                ... 

S125L 15 

16,267.48 

1,068.78 

•      694. 40 

10.091 

Stone* tons.. 

Miscellaneous  expenses  * 

3,599 

0.776 

3.509 
.230 

Subsistence* 

.149 

Steamboat  expenses ' 

1,368.18 
1,577.41 
1,614.51 

.295 

Labor* 

.340 

Supervision » 

.326 

r 

Total 

22,915.91 

3.911 

(GRADING  296  SQUARES.) 


SUMMARY  OF  COSTS— NEW  WORK. 


Mobilization  and  demobilization'..           

$32.70 
206.00 
25.00 
82.22 

10  001 

Coal  ♦ tons . .             40 

.687 

Oil* ., 

.083 

Miscellaneous  expenses  ^ 

.274 

Subsistence  * 1 

34.60 
105.25 
319.  45 
116.51 

.011 

Steamboat  expenses ' 1 

.343 
1.064 
.388 

Labor* 

Supervision  • ; 

^                                                                                          1 

Total 1 

92L73 

.070 

_                                                                                               1 

Subaqueous  work. 

Upper  bank  work. 

Grand 
total. 

Per 

square. 

Total. 

^^f              Total 
square.         ^°^*^- 

Total  field  cost  I* 

$11,220 

$56, 793.  77 

$a98         $921.73 

$57, 715. 50 
3,296.56 

5a  00 

Otnce  expenses .'. 

Survevs  » 

, 

Care  of  plant «« 

! 

1  154.34 

Repair  of  plant 

i 

■| 

2,573.22 
3,007.55 

Depreciation  of  plant »» 

1 

Total 

67,797.17 

For  explanation  of  footnotes  see  Riverto.n.  Miss.,  revetment  table  (p.  3177). 
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Condition  at  end  of  year. — Effective  length  of  revetment  1,800  feet.  In  good 
condition;  upi)er  l)ank  work  amounting  to  about  1,000  squares  not  completed. 
Caving  continues  nctlve  above  and  below  the  revetment. 

Total  exi>endituivs  to  date  amount  to  $61,062.06,  all  for  new  worlc 

Ixjcal  cooperation, — None. 

Terminal  facilities. — None. 

Effect  of  improvement, — (,^aving  has  been  checked  along  a  reach  of  2,000  feet. 

Proposed  operations. — Continue  work  on  construction  of  about  3,000  feet  of 
bank  revetment. 

Recommended  modifications  of  project, — None. 

Rcfereiwes  to  published  articles  not  previotisly  reported. — ^None. 

(m)  Lake  Providence  Reach. 

Location  and  description.—  V\\e  hundre<l  and  seventeen  to  five  hundred  and 
fifty  miles  below  Cairo.    Bank  revetment. 

Original  condition. — ^Thls  and  Plum  Point  Reach  were  originally  selected  by 
the  counnission  for  improvement,  on  account  of  the  exceptional  difficulties  «i- 
countered  there,  (having  was  excessive;  the  channel  was  not  clearly  defined, 
being  divided  into  numerous  branches  by  Islands,  and  depths  as  small  as  4\ 
feet  were  occasionally  found  on  Its  crossings. 

Previous  projects, — The  original  project  adopted  In  1881  provided  for  secur- 
ing a  low- water  diannel  with  an  approximately  uniform  width  of  3,000  feet, 
by  constructing  contraction  works,  Closing  all  chutes,  and  holding  caving  banka 
In  189C  due  to  the  development  of  hydraulic  dredging,  the  project  for  the  reach 
as  a  whole  was  definitely  abandoned,  with  the  exception  of  repairs  to  revet- 
ments. 

Existing  project, — Repairs  to  revetments. 

Operations  and  results  during  the  year, — None. 

Condition  at  end  of  year. — A  total  of  23,900  feet  of  effective  revetment  is  in 
place  at  Louisiana  Bend  and  Lake  Providence,  La.,  all  In  good  condition.  Both 
reaches  are  covered  by  towheads  or  bars  and  are  not  subject  to  the  direct  attack 
from  the  river. 

The  total  expenditures  on  this  work  aggregate  $3,943,668.70  which  includes 
both  new  work  and  maintenance. 

Ijocal  cooperation. — None. 

Tennitial  facilities. — None. 

Effect  of  improvement. — ('aving  was  effectively  checked  at  Hioulsiana  Bend 
and  in  the  bend  above  Lake  Providence.  The  channel  of  the  river  was  stabilized 
and  depths  on  all  crossings  Increased. 

Proposed  operations, — None. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

(n)  Fitters  Bendy  Miss, 

Location  and  description. — Five  hundred  and  fifty-one  miles  below  Cairo,  left 
bank.    Bank  revetment. 

Original  conrUtion. — (living  has  been  in  progress  since  the  earliest  surveys, 
1879-80.  In  1900  the  large  levee  at  Fitlers  became  endangered  from  caving, 
and  investigations  showed  revetment  to  be  cheaper  than  a  relocation  of  the 
levee. 

Previous  projects, — None. 

Existing  project. — ^To  fix  the  channel,  and  prevent  the  destruction  of  the 
controlling  levee  line  at  this  point  by  bank  revetment. 

Operations  and  results  during  the  present  year. — Work  of  repairing  break 
in  the  revetment  between  ranges  104  and  110  was  started  July  20;  two  chanod 
mats,  aggregating  916  l'(»et  in  length,  together  with  necessary  connecting  mats, 
w^ere  sunk.  Tlie  entire  reach  of  work  was  thoroughly  repaired ;  oi>erations  were 
completed  October  15,  1919.  Following  is  a  summary  of  the  work  done: 
Willow^  fas(*ine  mats  sunk  3,827  squares;  bank  paved  with  concrete  841  squares; 
bank  paved  with  stone  472  squares;  hydraulic  bank  grading  2,000  squares.  The 
amount  expended  during  the  year  was  $103,402.87,  all  of  which  Is  charged  to 
maintenance.  .  Details  of  costs  of  work  are  given  in  the  following  tables,  and 
location  of  work  Is  shown  on  accompanying  plate  No.  9. 
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FITLEB  BEND,  MISS.,  BEVETMENT   (551  L.),  THIBD  DISTMCT. 

'^Ulow  fascine  mattresses;  total  area,  4^61  squares  (channel^  76  per  cent;  con- 
necting, 24  per  cent). 

BUILDING  MATS.i 


Quantity  used. 


Total 
quantity. 


Total  cost. 


Per  square. 


Quan- 
tity. 


Cost. 


Mobilization  and  demobilisation  * 

^inch  stran  d » pounds . . 

fr-inch  strand  * do. . . . 

Vinch  strand  < do — 

Spikes* number.. 

Staples* pounds.. 

Clips,  A-lnch » number. . 

Clips,  1-inch* do.  .. 

Brush  and  poles  • cords . . 

Hope,  manila  • pounds. . 

Coal< tons.. 

Miscellaneous  expenses » 

Subsistence* 

Steamboat  expenses ' 

Labor*. 


20,000 

31,100 

47,500 

200 

300 

75 

100 

8,263 

1,926 

139.5 


Supervision  •, . 


1244.57 
1,120.00 
1,«08.80 
3,277.50 
6.20 

n.io 

14.93 

9,50 

18,261.23 

473.80 

718.43 

2,791.84 

3,47L20 

1,113.60 

9,016.77 

984.23 


Total ' 64,308.60 


4.483 

6.971 

10.648 

.044 

.067 

.016 

.022 

1.852 

.431 

.312 


10.054 
.241 
.404 
.734 
.001 
.003 
.003 
.002 
4.093 
.106 
.161 
.625 
.778 
.249, 
2.021* 
.220 


12. 187 


BALLASTING  AND  SINKING  MATS. 


Mobilization  and  demobilization  *. 

Stone' 

Miscellaneous  expenses  * 

Subsistence* 

Steamboat  expenses  ? 

Labor « 

Supervision  * , 


tons. 


3,864 


$109.19 
S539.2* 
1,246.35 
1,173.60 

497. 10 
2,299.43 

439.39 


Total I    24,584.34 


SO.  024 
1.914 
.279 
.258 
.111 
.515 
.098 


5.510 


GRADING  (2,000  SQUARES). 


Mobilization  and  demobilization  *. 

CoaH 

OIH 

Miscellaneous  expenses  • 

Subsistence* 

Steamboat  expenses ' 

I^bor* 

Supervision* 


.tons.. 


Total. 


100 


$17.47 
515.00 

85.x 
199.42 
859.20 

79.54 
2,520.79 

70.30 


4,346.72 


10.004 
.258 
.043 
.099 
1.429 
.040 
1.260 
.085 


2.173 


PAVING  (1,588  SQUARES). 


Mobilization  and  demobilization  * . 

Stone* 

Cement* , 

Sand  and  i^vel  * 

Miscellaneous  expenses  * 

Subsistence* 

Steamboat  expenses ' 

Labor* 

Supervision  • 


tans. 

sacks. 

.cubic  yards. 


Total. 


817 
4,884 
2,340 


$65.51 

1,805.57 

4,019.53 

1,904.76 

747.81 

919.60 

298.26 

3,652.99 

263.64 

14,208.94 


1.32S 
7.054 
2.403 


$2,040 

6.546 

L957 

.471 

.579 

.187 

3.301 

.166 

8.081 
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Willow  faMcine  mattrcHHCH ;  total  area,  JfJtGI  squares  {channel,  76  per  cent;  con- 
nerting,  ij  per  cent) — Continued. 

SUMMARY  OF  COSTS-REPAIR   WORK. 


1    Subaqueous  work. 

Upper  bank  work. 

Grand 
total. 

square.         *°^*- 

• 
Per 
square. 

Total. 

Total  field  cost  w '    $17.  ^97    |78  952. 94 

$11,685 

$l«,,Vi5.66 

SS7,90^.sa 

OflBce  expenses '  , .     ...  . 

5,494.27 

Sorvevs" 

4OD.00 

Care  of  plant" ... 

2,340.80 

Repair  of  plant 

5,23fi.22 

Dopreciation  of  plant " ■ . . .  . 

6, 120. 24 

Total ! 

117,100.13 

For  explanation  oJ  footnotes  sec  Rivcrton,  Miss.,  revetment  table  (p.  3177). 


Condition  at  cfid  of  year. — ^The  effective  length  of  revetment  is  133)0  feet, 
all  in  good  condition.  Cavinp  c<Mitinues  at  a  nominal  rate  below  the  revet- 
ment. 

The  total  expenditures  on  this  work  to  the  end  of  the  present  year  for 
new  work  amount  to  $501,701,90,  for  maintenance  $395,745.34,  a  total  of 
$897,447.24. 

fjoeal  cooperation. — ^None. 

Terminal  facilities. — None. 

Effect  of  improvement. — Caving  has  l)een  effectively  checked  along  the  full 
reach  revetted,  and  the  channel  has  been  fixed  in  position.  The  relocation  of 
a  long  line  of  levee  has  been  obviated. 

Proposed  operations. — It  Is  proposed  to  make  repairs  and  extensions  as  may 
be  necessary. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

(o)  CottonACOOd,  Miss. 

Location  and  description. — Five  hundred  and  fifty-six  miles  below  Cairo,  left 
bank.    Bank  revetment. 

Original  condition. — Prior  to  1913  this  bank  had  been  relatively  stable  for 
manv  years,  but  following  the  1913  flood  serious  caving  set  in,  which  amounted 
to  400  feet  in  1914,  1,100  feet  in  1915,  and  1,500  feet  In  1916.  In  1915  a  new 
levee  was  constructed  about  1,000  feet  back  of  the  old  levee,  but  the  caving 
of  the  following  season  destroyed  a  considerable  portion  of  the  work  and  it 
became  evident  that  It  would  be  necessary  either  to  fix  the  channel  by  means 
of  revetment  or  else  build  a  levee  across  the  point,  and  throw  out  a  large  area 
of  land.    Revetment  was  therefore  decided  upon. 

Previous  projects. — None. 

Existing  project. — To  protect  the  bank,  fix  the  channel  in  xwsltlon,  and  pro- 
tect the  levee  by  means  of  continuous  revetment  along  the  caving  bank  In  this 
bend. 

Operations  and  results  during  the  present  year. — Work  was  commenced  on 
repairs  to  existing  revetment  February  22,  1920.  Connecting  mats  were  placed 
covering  breaks  near  the  lower  end.  All  repairs  needed  could  not  be  com- 
pleted on  account  of  the  high  stage  of  the  river,  forcing  the  suspension  of  all 
revetment  operations  March  28.  Willow  fascine  connecting  mats  placed  aggre- 
gated 1,262  squares. 

Expenditures  for  the  year  amounted  to  $23,979.67,  all  for  maintenance 
Details  of  costs  of  work  are  shown  in  the  following  tables,  and  location  of 
work  is  shown  on  accompanying  plate  No.  10. 
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COTTONWOOD,   MISS.,  REVETMENT    (55G   L.),  THIBD  DISTRICT. 

Willow  fascine  mattrex^eSy  total  area  1^262  squarei*  {connecting  100  per  cent). 

BUILDING  MATS.i 


Quantity  used. 


Total 
quantity. 


Total  cost. 


Per  square. 


Quantity: 


Cost. 


Mobilization  and  demobilkation' 

tVinch  strand » 

^fnchstrand* 

Spikes* 

Staples' 

Clips,  i-inch' 

Brush  and  poles » 

Coal* 

Miscellaneous  expenses » 

Subsistence* 

Steamboat  expenses* 

Labor* 

Supervision » 


..pounds.. 

do.... 

.number.. 
..pounds., 
.number..! 

cords.. I 

tons.. 


Total. 


2,980 

12,237 

150 

230 

14 

2,543 

3.75 


5, 


S389.61 
160.86 
832.12 
4.65 
8.51 
95 
620.03 
19.91 
500.48 
310.40 
724.77 
268.94 
758.56 


14,608.18 


2.361 
9.697 
.119 
.180 
.011 
2.015 
.002 


SO.  310 
.134 


.003 
.006 


4.493 
.015 
.306 

1.037 
.574 

2.589 

1.395 


11.678 


BALLASTING  AND  SINKING  MATS. 


Mobilisation  and  demobilliatlon » 

1203.30 
5,609.88 
257.83 
138.40 
373.37 
385.44 
905.92 

SO.  161 

Stone* tons.. 

Miscellaneous  expenses » 

1,219 

0.966 

4.366 
.204 

Subsistence* t 

109 

Steamboat  expenses* 

.296 

Labor* 

.306 

Supervision » 

.718 

Total 

7,774.14 

6.319 

SUMMARY  OF  COSTS— REPAIR  WORK. 


Total aeld  cost" 

Office  expenses 

Surveys  " 

Care  of  plant  i* 

Repair  of  plant 

Depreciation  of  plant ». , 


Total. 


Subaqueous  work. 


Per 
square. 


Total, 


S17.897     122,382.32 


Grand 
total. 


S22,382.32 

1,302.35 

296.00 

819.62 

1,840.16 

2,150.76 


28,790.20 


For  explanation  of  footnotes  see  Riverton,  Miss.,  revetment  table  (p.  3177). 

Condition  at  end  of  year, — ^The  present  eiTective  length  of  revetment  Is  9,000 
feet,  all  in  fair  condition  except  flanking  and  failures  in  the  upper  bank 
pavement  at  the  extreme  lower  end.  The  full  length  of  concrete  pavement 
neefls  further  repairs,  due  to  damage  from  rain  and  wave  wash.  Caving 
continues  rapidly  ahove  and  below  the  revetment. 

The  expenditures  on  this  work  to  the  end  of  the  present  year  for  new  work 
amount  to  $338,659.64,  for  maintenance  $29,760.74,  a  total  of  $368,420.38. 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement. — Caving  has  been  effectively  stopped.  The  channel 
has  been  fixed  in  position.  The  controlfing  levee  line  has  been  saved  from 
destruction. 

Proposed  operations. — It  is  proposed  to  make  necessary  repairs  to  maintain 
work  in  good  condition  and  make  extensions  as  required. 

Recoju mended  modifications  of  project. — None. 
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References  to  published  articles  not  previously  reported. — ^None. 
(p)  Albetnarle  Bend,  Miss, 

Location  and  description. — Five  hundred  and  sixty-nine  miles  belo'w  Cairo, 
left  bank.    Bank  revetment 

Original  condition. — ^The  bank  in  this  bend  had  caved  back  2^  miles  sinoe 
the  survey  of  1879-^80,  and  destroyed  many  miles  of  levees  and  thousands  of 
acres  of  valuable  land.  On  account  of  the  proximity  of  Goose  Lake,  Five  Mile 
Lake,  and  Steela  Bayou  behind  the  existing  levee,  there  was  no  suitable 
economical  location  for  a  new  loop,  and  it  therefore  became  necessary  to 
take  steps  to  prevent  further  caving  in  the  bend. 

Previous  projects. — ^None. 

Existing  project. — ^To  protect  the  levee  in  this  bend  by  means  of  continuous 
bank  revetment. 

Operations  and  results  during  the  present  year. — ^None. 

Condition  at  end  of  year. — Effective  length  of  revetment  is  13,720  feet,  all 
in  good  condition  except  minor  sloughs  in  the  upper  bank  pavement  In  1913 
the  main  channel  of  the  river  made  a  cut-off  through  Newmans  towhead  chute, 
since  which  time  the  revetment  Is  not  subject  to  the  action  of  the  river  except 
at  high  stages. 

The  expenditures  on  this  work  to  the  end  of  the  present  year  for  new  work 
amount  to  $486,033,  for  maintenance  |148,109.92,  a  total  ot  $634,142.92. 

Local  cooperation. — ^None.  • 

Terminal  facilities. — ^None. 

Effect  of  improvement. — ^The  work  accomplished  has  protected  the  bank  and 
obviated  the  necessity  of  building  a  new  levee  at  great  cost. 

Proposed  operations. — It  is  proposed  to  make  such  repairs  as  may  be  neces- 
sary to  maintain  the  work  in  good  condition. 

Recommended  modifications  of  project, — None. 

Referefices  to  published  articles  not  previously  reported. — ^None. 

(q)  Delta  Point,  La. 

Location  and  description. — Six  hundred  and  one  miles  below  Cairo,  right 
bank.    Bank  revetment 

Original  condition. — Succeeding  the  centennial  cut-off  in  1876  very  rapid 
caving  occurred  on  Delta  Point  and  in  the  bend  above,  and  the  subsequent  shoal- 
ing of  the  channel  leading  from  the  river  along  the  Vlcltsburg  front  practically 
destroyed  the  harbor  at  Vicksburg  for  low-water  commerce. 

Previous  projects. — -In  connection  with  the  improvement  of  Vicksburg  Harbor 
the  protection  of  Delta  Point  with  bank  revetment  was  authorized  in  the  river 
and  harbor  act  approved  June  18,  1873. 

Existing  project. — The  river  and  harbor  act  approved  August  2,  1882,  placed 
this  work  under  the  supervision  of  the  Mississippi  River  Oonmiission.  The  con- 
tinued protection  of  the  point  with  bank  revetment  is  proposed. 

Operations  and  results  during  the  present  year. — ^None. 

Condition  at  end  of  year. — ^The  effective  length  of  the  revetment  is  6,900  feet» 
all  in  good  condition. 

The  expenditures  to  the  end  of  the  present  year  for  new  work  amount  to 
$420,546,  and  for  maintenance  $36,416.29,  a  total  of  $456,962.29. 

Local  cooperation. — ^None. 

Terminal  facilities. — Railway  incline  and  cradle  for  transferring  cars  from 
bank  to  boats  and  vice  versa,  owned  by  the  Mississippi  &  Louisiana  Railway 
Transfer  Co.   (Vicksburg  route). 

Effect  of  improvement. — ^Delta  Point  has  been  held  in  exactly  the  same  posi- 
tion as  when  work  was  commenced  in  1879.  The  channel  of  the  river  has  been 
prevented  from  being  deflected  farther  away  from  Vicksburg  Harbor,  and 
Important  railroad  terminals  and  incline  saved  from  destruction  by  caving 
bank. 

Proposed  operations. — ^Proposed  to  make  necessary  repairs  to  maintain  work 
in  good  condition. 

Recommended  modifications  of  project. — ^None. 

Reference  to  published  articles  not  previously  reported. — ^None. 
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(r)  Opposite  Delta  Point,  La,  (West  Pass  levee  dike). 

Location  and  description. — Six  hundred  and  two  miles  below  Cairo,  left  bank. 
Bank  revetment. 

Original  condition. — ^The  West  Pass  levee  was  built  by  the  Vicksburg  engi- 
neer district  in  1904,  and  was  a  part  of  the  Yazoo  diversion  canal  project. 
Rapid  caving  below  Kings  Point  In  1918  and  1919  destroyed  about  2,400  feet  of 
the  upper  end  of  the  dike,  and  threatened  to  destroy  the  entire  West  Pass  levee, 
which  would  result  in  choking  the  entrance  to  the  canal,  seriously  destroying 
the  railway  crossing  on  both  sides,  scouring  out  the  revetment  placed  In  the 
canal  in  1918-19,  and  destroying  Vicksburg  Harbor,  which  has  been  preserved 
at  a  cost  of  over  $2,000,000. 

Previous  projects. — None. 

Existing  project. — Revetment  of  the  left  bank  of  the  river  opposite  Delta 
Point,  covering  site  of  the  most  active  caving  for  a  distance  of  about  5,000  feet, 
with  further  extensions  tf  needed. 

Operations  and  results  during  the  present  year. — ^Work  of  placing  reinforced 
concrete  mats  covering  2,000  linear  feet  of  bank  was  commenced  January  1, 
1920 ;  sinking  of  mats  was  greatly  retarded  on  account  of  repeated  freshets  In 
the  river.  Work  was  finally  suspended  March  18,  1920,  on  account  of  jthe 
flood  stage  of  the  river.  Mats  were  sunk  covering  800  linear  feet,  using  2,064 
squares. 

The  cost  of  the  work  amounted  to  $52,869.52,  all  for  new  work. 

Details  of  costs  and  expenditures  are  given  in  the  following  tables,  and  loca- 
tion of  work  is  shown  on  accompanying  plate  No.  11. 

OPPOSITE  DELTA  POINT,  LA.,  REVETMENT    (602   L.),  THIBD  DISTRICT. 

Reinforced  concrete  mattresses,  total  area  2,064  squares  {charmel  100  per  cent). 

BUILDING  MATS.! 


Quantity  used. 

Per  square. 

Total 
quantity. 

Total  cost. 

Quantity. 

Cost. 

iiAinfareAd  concrete  matff  • «<mRres . . 

2,064 

130,60^.12 

114.83 

*  Reinforced  concrete  mats  maau&ctured  at  Ashbrook  Neck. 
SINKING  MATS  (2,064  SQUARES). 


Mobilization  and  demobiliEation  > 

tinch  strand » pounds. 

^inch  strand* do... 

Clips,  TV-inch » number. 

Rope,  manila' pounds.. 


Oxtl 

Miscellaneous  expenses  ».. 

Subsistence  > 

Steamboat  expenses  t 

Labor* 

SuperviBion* 


.tons. 


Total.. 


~o¥ 


32,000 
18,800 
16,624 
2,462 
19 


$4,460.82 
2,320.00 
1,07L60 
3,308.17 

605.66 

97.86 

2,271.58 

600.40 
1,611.33 
1,435.19 
1,608.93 


19,381.52 


15.503 
9.108 
8.054 
L192 
.009 


12.161 

L124 

.518 

1.611 

.293 

.047 

1.105 

.334 

.780 

.606 

.731 


0.390 


SUMMARY 


COSTS— NEW  WORK. 


Total  field  cost » 

Office  expenses 

Surveys" 

Care  of  plant  u 

Repair  of  plant 

Depredatlian  of  plant  u. 


Total. 


Subaqueous  work. 


Per 
square. 

124.220 


Total. 


S49,990.64 


Grand 
total. 


949,990.64 
2,848.88 
30.00 
3,466.60 
2,184.25 
2,652.94 


61,073.81 


For  explanation  ol  footnotes,  see  Rivertoo,  Miss.,  revdtnxeni  table  (p.  3177), 
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Condition  at  cml  of  i/ear. — ('aviiij;  was  ch(H.*ke<l  aUmj?  800  feet  and  furthei 
cavinjr  of  iipiier  eud  of  dike  arresle<l.  Kapid  caving  continues  to  shift  down- 
stream. At  least  3,(KH)  fcH't  of  revetment  in  addition  l<»  the  amount  authorised 
will  he  require<l  to  i)roiecl  the  dike. 

The  total  expenditures  on  this  work  to  the  end  of  the  present  year,  all  for 
new  work,  amount  to  $r)i!,8<j9.52. 

Local  cooperation. — None. 

Terminal  fanliticH. — N(me. 

E/fect  of  improvement. — Work  just  commence<l ;  no  effect  as  yet. 

Proposed  optrations. — It  is  propose<l  to  continue  the  construction  of  al>out 
5.000  feet  of  hank  revetment  covering  the  most  active  caving. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — ^None. 

is)   Yickshurg  Harbor,  Miss. 

Location  and  description. — Six  hundred  and  one  and  eight-tenths  miles  helow 
Cairo,  left  bank.    Bank  revetment. 

O^iyinul  condition. — Subsequent  to  the  cut-off  which  occurred  In  1876  and 
prior  to  the  construction  of  the  canal  which  diverted  the  Yazoo  River  alon^ 
the  Vicksburg  front,  this  stretch  of  bank  was  not  expo.sed  to  any  current  action, 
and  even  after  the  completion  of  the  diversion  canal  it  suffered  no  dama^^ 
until  the  excessively  high  floods  of  1912  and  1913,  although  the  original  sec- 
tion of  the  canal  prism  had  scoured  out  to  some  extent.    During  the  1912  and 
1013  floods  unusually  large  annmnts  of  water  were  discharged  through  the 
canal  as  a  result  of  crevasses  In  the  levee  system,  and  caused  serious  caving 
along  the  bank  just  above  the  iK)lnt  where  the  canal  enters  the  Mississippi. 
Further  caving  occurred  during  succeeding  high  water,  resulting  in  heavy  losses 
to  the  Vicksburg,  Shreveport  &  Pacific  Railway,  which  was  compelleti  to  re- 
locate its  tracks,  and  to  the  conjpress  companies  established  on  the  bank.     If 
permitted  to  continue  the  caving  would  have  compelled  the  railroad  to  abandon 
its  present  point  for  crossing  the  Mississippi  and  wcmld  have  destroyed  consid- 
erable portions  of  the  cott<m  sheds  belonging  to  the  compress  companies.    Re- 
vetment was  therefore  determined  upon. 

Previous  projects. — None. 

E.risting  project. — To  protect  the  bank  by  revetment  and  thus  save  valuable 
properties  of  a  more  or  less  public  nature  from  serious  loss  or  destruction. 

Operations  and  results  during  the  present  year. — None. 

CoTidition  at  end  of  year. — Effective  length  of  revetment  is  4,300  feet,  in  good 
condition. 

The  total  expenditures  on  this  work  to  the  end  of  the  present  year  for  new 
work  amount  to  $111,410.02,  and  for  maintenance  $5,919.43.  a  total  of  $117,330.05. 

it)  Reid'Redford  Rend,  La. 

Location  and  description. — Six  hundred  and  seven  miles  below  Cairo,  right 
bank.    Bank  revetment. 

Original  condition. — Caving  has  progressed  steadily  since  the  surveys  of 
1879-80,  and  the  bank  receded  about  1^  miles  between  that  time  and  1906,  when 
the  bank  had  approached  no  close  to  the  levee  as  to  threaten  its  existence. 
The  land  behind  the  levee  is  low  and  swampy  and  would  have  renderetl  the 
relocation  of  the  leve^^  expensive  and  diflicnlt.  The  bend  is,  also  very  diflScult 
to  revet  on  account  of  sloughing  banks,  where  large  sections  settle  slowly  and 
slide  out,  and  deep  water  and  swift  current  close  to  the  shore. 

Prer io  u s  projects. — None. 

EHstiny  project. — To  protect  the  bank,  fix  the  channel  in  position,  and  pro- 
tect the  levee  by  means  of  continuous  revetment  along  the  caving  hank  in  front 
of  the  levee. 

Operations  and  results  during  the  pie  sent  year. — None. 

Condition  at  end  of  year. — ^The  present  effective  Length  of  the  revetment  Is 
9,000  feet,  all  in  good  condition.  Caving  continues  at  a  rapid  rate  Delow  the 
revetment  and  in  the  gap  between  the  upper  and  lower  reaches.  The  expendi- 
tures on  this  work  to  end  of  the  present  year  amount  to  $492,012.88  for  new 
work,  and  for  maintenance  $53,524.72,  a  total  of  $540,437.60. 

Local  eooperatiO'n. — None. 

Tei^minal  facilities. — None. 
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Effect  of  improvement. — The  work  accoinplislietl  at  this  pohit  has  fixed  the 
ihaniiel  in  location  and  protected  tlie  bank  and  an  important  line  of  levee,  thus 
obviating  the  necessity  of  building  a  new  and  costly  levee. 

Proposed  operation.^. — Such  work  as  may  be  necessary  for  maintenance  and 
an  extension  downstream  of  work  started  last  season. 

Re<*oinmen4ed  modifications  of  project. — None. 

Referenees  to  published  articles  not  prcriousljf  reported. — None. 

(u)   Red  Fork,  Ark. 

Location  and  description. — Arkansas  Uiver,  23  miles  above  mouth.  Bank 
revetment. 

Original  condition. — ^A  rapidly  caving  bank  threatened  the  destruction  of  a 
levee  across  the  end  of  Lake  Belcoe,  the  destruction  of  which  would  have 
necessitated  builtflng  a  loop  of  considerable  length. 

Previous  projects. — None. 

Existing  project. — Adopted  1907,  provides  for  the  protection  of  levee  between 
Lake  Belcoe  and  river  bank  by  means  of  bank  protection  where  caving  threatens 
the  levee. 

Operations  and  results  during  the  present  year. — -None. 

Condition  at  end  of  year. — ^Total  effe<!tive  length  of  revetment  is  4,200  feet, 
all  In  good  condition.    Caving  continues  below  the  revetment. 

The  expenditures  on  this  work  to  end  of  present  year  for  new  work  amount 
to  $83,505.88.  for  maintenance  $14,728.35,  a  total  of  $98,234.23. 

Local  cooperation. — None. 

Temnnal  facilities. — None. 

Effect  of  improvement. — The  revetment  has  fixed  the  channel  in  location,  and 
prevented  the  Lake  Belcoe  Levee  from  being  breached  by  the  caving  river  bank* 
and  thus  obviated  the  necessity  of  a  new  and  expensive  levee. 

Proposed  operations. — Proposed  to  make  necessary  repairs  and  extensions  to 
maintain  work  in  good  condition. 

Recommended  modifications  of  project, — None. 

References  to  published  articles  not  previously  reported. — None. 

(r)  Pendleton,  Ark. 

lAtcation  and  description^ — On  Arkansas  River,  40  miles  above  the  mouth. 
Bank  revetment. 

Original  condition. — Continued  caving  threatened  the  destruction  of  the  con- 
trolling levee  crossing  the  end  of  Silver  Lake  and  Lennox  Lake ;  the  constnic- 
tion  of  a  new  loop  would  have  necessltatetl  building  a  new  levee  about  7  miles 
long. 

Previous  projects. — None. 

Exi4tting  project. — Construction  of  about  2,000  feet  of  reinforced  concrete  bank 
revetment. 

Operations  and  results  during  the  present  year. — Work  of  placing  reinforced 
concrete  mats  covering  2,000  linejir  feet  was  commenced  May  1,  1920,  and  is 
in  progress  at  the  end  of  the  i>erIod  covered  by  this  report;  1,755  squares  of 
reinforced  concrete  mats  have  been  placed,  completing  1,000  linear  feet.  Expen- 
ditures for  the  year  amount  to  $44,618.38,  all  for  new  w^ork. 

Details  of  costs  of  work  are  shown  in  the  following  tables,  and  location  of 
work  is  shown  on  accompanying  plate  No.  12 . 
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PENDLKTON,   ARK.,   Bin'ETMENT    (ARK.   R.),   THIRD   DISTRICT. 

Reinforced  concrete  mattresses,  total  area  1,755  squares  {cTiannel  100  per  cent). 

BUILDING  MATS.1 


Quantity  used. 


Total 
quantity. 


Total  cost. 


Per  square. 


Quantity. 


Cost. 


Reinforced  oonerete  mats  * Squares . 


1,755    |26,02Q.e5 


S14.83 


^Reinforced  concrete  mats  manufactured  at  Ashbrook  Neck.    (See  statement  p.  3140, 1,755  squares  left  off.) 
BALLASTING  AND  SLVKING  MATS. 


Mobilization  and  demobilisation  > 

Huch  strand  > pounds. . 

^inch  strand » do 

Clips,  f-incli  • number . . , 

Clips,  A  inch' do...  J 

Rope,  manila » pounds. 

Coal< tons. 

Miscellaneous  expenses  * 

Subsistence  • 

Steamboat  expenses ' 

Labor « 

Supervision » 

Total 


25,165 
14,445 
8,(K)0 
4,396 
475 
3 


$582.84  , 

1,824.46;      14.338 

1,137.81  I       8.230 

408.00  4.558 

874. 80  I        2. 509 

90.27  .270 

15.45  ;         .001 

1,698.62  ' 

1,741.60  1 

I,8ia89    

4,14L95 

837.08   

15,163.77  I 


9a  332 
L(89 
.648 
.232 
.496 
.051 
.008 
.967 
.993 
LOSy 
2.360 
.477 


a640 


SUMMARY  OF  COSTS— NEW  WORK. 


'    Subaqueous  work. 

1 

Grand 
total. 

Per 
'  square. 

1 

Total. 

Total  field  cost" $23,470 

$41, 19a  42 

$41, 19a  42 

Office  expenses 

3,377.96 
5a  00 

Surveys  " 

. 

Care  of  plant  12 

3,672.92 

Repair  of  plant 

2,648.05 
3,094.99 

Depreciation  of  plant  ^ f 

Total 1 

54,034.34 

1 

For  explanation  of  footnotes  see  Riverton,  Miss.,  revetment  table  (p.  3177). 

Condition  at  end  of  year, — One  thousand  linear  feet  of  effective  revetment  in 
good  condition.  Total  expenditures  to  date  amount  to  $45,764.58,  all  for  new 
work. 

Local  cooperation. — Local  levee  boards  contributed  not  less  than  $1  for  each 
$2  appropriated  by  the  United  States. 

Effect  of  improvement. — Work  just  commenced. 

Proposed  operations. — Complete  bank  grading  and  construct  2,000  feet .  of 
standard  reinforced-concrete  bank  revetment 

Recommended  modification  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

II.   LEVEES. 

(a)  Upper  Tensas  Levee  District. 

Location. — Extending  from  the  division  line  between  Lincoln  and  Jefferson 
CJounties  on  the  right  bank  of  the  Arkansas  River  down  to  and  along  the  right 
bank  of  the  Mississippi  River  to  a  point  opposite  Warrenton,  Miss.,  a  distance 
of  289  miles. 

Original  condition. — ^By  congressional  act  of  September  25,  1850,  all  Govern- 
ment lands,  subject  to  overflow  in  Arkansas  and  Louisiana,  were  donated  to 
the  State  authorities  to  assist  in  building  levees  along  this  front  The  first 
project  adopted  by  the  State  authorities  contemplated  the  construction  of 
levees  with  a  crown  width  equal  to  their  height,  a  base  width  equal  to  seven 
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times  their  height,  and  a  height  snch  as  to  be  30  inches  above  the  highest  then 
known  water. 

With  funds  obtained  from  the  sale  of  overflow^ed  public  lands  donated  to  the 
States  in  1850,  a  continuous  line  of  levee  was  built  from  the  Amos  Bayou  hills 
to  the  lower  limits  of  the  district.  These  levees  were  practically  destroyed  in 
the  great  flood  of  1858,  and  but  little  levee  work  was  undertaken  between  1858 
and  1882. 

Previous  project. — ^None. 

Existing  project. — The  present  project  was  adopted  by  the  Commission  in 
1882.  It  has  been  modified  from  time  to  time,  and  at  present  contemplates  the 
enlargement  of  the  existing  levee  line,  in  cooperation  with  State  and  local  levee 
boards,  to  a  grade  3  *eet  above  the  deduced  confined  high  water  of  1912.  and 
a  section  having  an  8-foot  crown,  a  river  slope  of  3  to  1,  a  land  slope  of  3  to  1 
from  8  feet  below  the  crown,  and  thence  a  banquette,  20  feet  wide  for  levees 
10  to  13  feet  higli,  30  feet  wide  for  levees  ]3  to  IG  feet  high,  and  40  feet  wide 
for  levees  higher  than  16  feet,  with  a  crown  slope  of  10  to  1. 

Operations  and  results  during  the  year. — Work  was  continued  on  the  en- 
largement to  commission  grade  and  section  of  the  Arkansas  River  levee  above 
Redfork  from  station  0  to  105,  adding  96,842  cubic  yards  at  a  cost  of  $30,825.61. 
The  total  yardage  placed  to  date  on  ihis  contract  155,746  cubic  yards  at  a  cost 
of  $49,062.30.    The  contract  price  is  34.4  cents  per  cubic  yard. 

Work  was  continued  on  the  enlargement  to  commission  grade  and  section 
of  the  Arkansas  River  levee  above  Redfork  from  stations  105-240-1-34,  adding 
56,507  cubic  yards  this  year,  at  a  total  cost  of  $20,324.39.  The  total  yardage 
placed  to  date  is  124,279,  at  a  cost  of  $41,470.38.  Work  was  also  continued  on 
the  new  levee  on  stations  2404-34  to  287-f-62,  211,006  cubic  yards  being  added 
this  year  at  a  cost  of  $75,163.88.  The  total  yardage  placed  on  this  new  levee 
to  date  is  244,810,  at  a  cost  of  $86;725.02.  The  unit  price  on  this  contract  for 
both  the  enlargement  and  the  new  levee  is  38  cents  per  cubic  yard. 

The  work  was  continued  on  the  enlargement  to  commission  grade  and  section 
of  the  Arkansas  River  levee  below  Redfork,  on  stations  191-500,  under  contract 
with  Hercules  Co.  (Ltd.).  During  the  year  319,976  cubic  yards  were  placed,  at 
a  total  cost  of  $6Si,967.63.  The  total  yardage  placed  to  date  on  this  contract 
was  791,699  cubic  yards,  at  a  total  cost  of  $168,511.30.  The  contract  price 
on  this  work  is  23.3  cents,  but  with  the  approval  of  the  Mississippi  River  Gom- 
'  mission,  and  at  the  request  of  the  Hercules  Co.  (Ltd.),  the  Southeast. Arkansas 
levee  board  added  12.7  cents  per  cubic  yard,  thus  increasing  the  price  to  36 
cents  per  cubic  yard.  The  items  of  cost  in  this  paragraph  do  not  include  any 
of  the  amounts  paid  by  the  levee  board. 

The  work  was  continued  on  the  enlargement  of  stations  530-f  15  to  712.  A 
supplemental  contract,  dated  November  29,»1918,  added  5.35  cents  per  cubic  yard 
to  tlu^  price  for  work  on  section  2,  making  the  total  price  26.35  cents ;  7.37  cents 
to  that  of  section  3,  making  the  total  price  35.37  cents ;  and  7.64  cents  to  that 
on  section  4,  making  the  total  price  36.64  cents.  The  increase  on  the  price  on 
section  2  applied  to  only  74,947  cubic  yards,  but  on  sections  3  and  4  the  increase 
applied  to  all  the  work  done  on  these  sections,  being  191,702  and  92,278  cubic 
yards,  respectively. 

There  were  added  during  the  year  30,439  cubic  yards  and  $16,470.12  cost  on 
section  3  and  64,970  cubic  yards  and  $24,756.62  cost  on  section  4.  The  total 
yardaj;e  placed  to  date  on  this  contract,  including  section  1,  which  was  com- 
pleted last  year,  was  823,463  cubic  yards,  at  a  total  cost  of  $202,273.70.  W^ork 
on  this  contract  was  conpleted  February  21,  1920. 

A  supplemental  contract,  dated  May  9,  1919,  for  extending  the  enlargement 
of  section  4  from  stations  712-743  was  entered  into  with  Roach  &  Stansell  for 
125,000  cubic  yards  at  36.64  cents  per  cubic  yard.  One  hundred  and  thirteen 
thousand  eight  hundred  and  ninety-nine  cubic  yards  were  placed  during  the  year, 
at  a  total  cost  of  $39,559.33. 

Levee  machine  C-2  continued  the  enlargement  to  commission  grade  and  sec- 
tion on  stations  743  to  793  and  added  172,294  cubic  yards  during  the  year,  at  a 
cost  of  $106,401.47,  making  the  unit  cost  61.8  cents  per  cubic  yard,  and  com- 
pleting the  enlargement  on  stations  743-755.  Auxiliary  machine  B-16  has 
been  purchased,  delivered,  and  erected,  and  is  now  ready  to  commence  opera- 
tions. 

Levee  macliine  B-11  was  installed  at  the  Arkansas-Louisiana  State  line  and 
then  operated  between  stations  0-3  from  November  20  to  December  15.  placing 
10,211  cubic  yards,  when  operations  were  suspended  on  account  of  the  high 
stage  of  the  river.  The  co.st  of  installation  and  machine  to  date  amounts  to 
$185,540.84.  Auxiliary  machine  B-17  has  been  purchased,  delivereil,  and 
erected,  and  is  now  ready  to  commence  operations.  GoOqIp 
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Levee  machine  B-1,  ansisMl  after  Aiijaist  31  by  B~f<,  continued  to  enlai?:e 
the  levee  from  l,r)t)()  iiortli,  phieiiig  lS9,iS(H>  cubic  yards  during  the  year,  at  a 
cost  of  ^88,438.10,  ()r.46.G  cents  per  cubic  yard.  To  date  1535.006  cubic  yards 
have  l)een  placed,  at  a  co.st  of  J^LHIO.CKW.O."),  or  3S)  cents  per  cubic  yard. 

The  contract  for  constructing  stntions  3  and  4  of  the  new  Millikins  Bend 
Levee,  stations  3274  to  3.S07-f  50.  in  Louisiana,  to  conimissiou  grade  and  sectit»n, 
estimated  to  contain  2(M),(HK)  cubic  yards,  was  awarde<l  to  Uoirlnger  &  Beau- 
champ,  at  42  cents  i>er  cubic  yard,  under  contract  date<l  October  2,  191ft.  To 
date  85,061  cubic  yards  have  been  placed,  at  a  cost  of  $12,753.05. 

The  new  levee  at  stations  332r)-f-52  tn  3373+72  was  completed  by  tlie  con- 
tractors, Uoach,  Stansell,  Lowrance  Bros.  &  Co.,  <m  September  4,  1919;  69,718 
cubic  yai'ds  being  placed  this  year,  at  a  cost  of  .^30,281.56.  The  total  yardage 
in  this  contract  amounted  to  253,828  cubic  yards,  w^hlch  was  placed  at  a  cost 
of  .$107,007.76.    The  contract  price  was  42  cents  per  cubic  yard. 

On  account  of  the  urgency  of  an  early  completion  of  this  new  loi»p,  J.  D. 
Noble,  with  a  force  of  about  30  teams,  went  to  work  by  the  team  day  op 
stations  3271-3273  (»n  section  2.  Owing  to  the  unfavorable  weather  and  high- 
water  conditions  the  teams  could  only  work  from  Noveml)er  13  to  December 
12,  Inclu.sive;  3,136  cubic  yards  were  i)laced,  at  a  cost  of  ,$4,779.50. 

The  average  price  of  work  let  tluring  the  year  in  tliis  district  was  43.1  cents 
per  cubic  yard. 

The  total  expenditures  in  this  district  during  the  year  amounted  to  $755,295.  50. 
of  which  an-ount  .$72;J,498.85  was  for  new  work  and  $31,796.65  for  high-water 
I)rotection. 

Condition  at  end  of  the  year. — The  total  length  of  the  levee  line  iii  this  dis- 
trict is  240.8  ndles,  of  which  176.7  ndles  is  ahmg  the  Mississippi  River  and  64.1 
miles  along  the  Arkan.sas  River:  190.6  miles  being  built  to  a  provisional  grade 
2  feet  above  the  highest  li<M>d  and  30.3  miles  being  completed  to  full  commission 
grade  and  section.  To  complete  the  entire  line  to  this  project  grade  and  sec- 
tion will  require  the  placing  of  approximately  23,426,569  cubic  yards,  of  which 
16,452,037  cubic  yards  are  required  in  the  levees  along  the  Missi.sslppl  River 
and  6,974,532  cubic  yards  In  the  levees  along  the  Arkansas  River. 

The  accompanying  profile  plate  No.  15  .shows  present  grade  of  the  levee  line, 
the  proposed  commissiim  grade,  and  tlie  elevation  of  the  recent  extreme  floods. 

The  total  expenditures  of  this  district,  including  construction  and  mainte- 
nance, aggregate  $9,490,836.07. 

See  statements  following  paragraphs  under  Lower  Yazoo  Levee  district,  show- 
ing condition  at  the  end  of  the  year  and  total  levee  yardage  (p.  — ). 

Levees  to  full  commission  grade  and  section: 


Local  name  of  levee. 

Inclusive 
stations. 

Miles 
below 
Cairo. 

Effective 
length. 

Above  Red/ork,  Ark. 
Redfork-Medford 

0-22 

^\ 

0) 

520 

524 

532.2 

534.7 

542 

543 

563 

Fert. 
2,200 

Below  Redfork,  Ark. 
Arkansas  Uiver  Levee 

76-105 
lOS-130 
21.V240 
245-286 

0-191 
191-377 
490-.500 
500-683 
702-712 
712-736 
743-755 
973-1070 

0-2 

2,900 
3,000 
2,500 
4,100 

19.101 

Cypress  Creek 

18,600 
1,000 

18,300 
1,000 
2.400 
1,200 
9,  TOO 

In  Louisiana. 
State  line  south 

200 

Bunch's  Bend ...                             

520-736 

21,600 

O'Possum  Point  to  Wilson  Point 

736-930 
1026-1066 
1350-1560 
1560-1615 
2462-2484 

19,400 

Cottonwood .     .  .                             

4,000 

Lake  Providence 

21,000 

Hagaman  Loop 

5,500 

Salem  Crevasse 

2;aoo 

■ 

.    3 159,900 

» Arkansas  River. 

2  Equals  30.2  n; 

lies. 
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Local  cooperation. — Tlie  expenditures  by  the  local  levee  boards  prior  to  and 
during  the  calendar  year  1919  are  shown  in  the  following  table : 


Name  of  levee  hoard. 

From  1882  to 

Dec.  31, 

1919. 

During 
calendar 
ye«r  1919. 

Total  to 

Dec.  31, 

1919. 

Southeast  Arkansas  levee  district,  Arkansas 

$1,599,274.69 
7,827,402.82 

$399, 754. 73 
178,337.67' 

$1,999,029.42 
8,005,740.49 

State  of  Louisiana.  Tensas  Basin  levee  district  and  fifth 
Louisiana  levee  district,  Louisiana 

Total 

9,426,677.51 

578,092.40 

10,004,769.91 

In  addition  to  the  above  the  terms  of  the  flood-control  act  (H.  11.  14777,  64th 
Conj?.)  i*equiring  local  interests  to  contribute  "not  less  than  one-half  of  such 
sum  us  may  have  been  allotted  by  the  commission"  have  been  comp.ied  with; 
special  contributions  covering  all  allotments  by  the  commission  have  been  made 
by  levee  boards,  and  the  exi)eiulitures  to  the  end  of  the  calendar  year  1919 
were  as  follows: 


Name  of  levee  b  jard. 

Prior  to  1919. 

Durmg  cal- 

endai  year 

1919. 

Total  to 

Dec.  31, 

1919. 

Southeast  Arkansas  levee  district 

$10,000.00 
49, 712. 19 
77,942.46 

$81,004.20 
36,256.97 
113,321.14 

$91,004.20 
85,969.16 
191,263.60 

Tensas  Basin  levee  district 

Fifth  Louisiana  levee  district 

Total 

137,654.65 

230,582.31 

•368,236.96 

Temiinal  facilities. — Included  in  channel  work.     See  paragraph  I   {q). 

Effect  of  improvement. — An  area  of  2,r)00  square  uriles  has  been  completely 
protected  from  overflow  and  500  square  miles  additional  are  protected  from  all 
ordinary  floods. 

Proposed  operations, — Comi)letion  of  all  work  under  contract,  and  continua- 
tion of  levee  construction  and  enlargement  to  commission  grade  and  section  in 
accordance?  with  existing  projects  and  in  compliance  with  provisions  of  the 
flood  CH>ntrol  act. 

Recommended  modificatums  of  project. — None. 

Reference  to  published  articles  not  previously  reported. — None. 

{b)  Lower  Yazoo  levee  district. 

Location, — Left  bank  of  river  from  the  Coahoma-Bolivar  County  line,  365 
miles  below  Cairo  to  immth  of  the  Yazoo  Kiver  Diversion  ('anal,  601  miles 
below  Cairo. 

Original  condition. — Prior  to  1882  the  local  levee  board  had  ctmstructed  a 
continuous  line  of  levee  along  this  front  from  the  upper  end  to  Kagle  Lake, 
24  miles  above  the  mouth  of  the  Yazoo  Ulver.  The  extreme  flood  of  1882  de- 
stroyed many  nriles  of  this  line. 

Existing  project. — The  same  as  specified  for  the  Ui>per  Tensas  levee  district. 
(See  II  (a).) 

Operations  and  result.^  dvrint;  the  present  pear. — Work  on  the  enlargement 
of  the  levee  from  station  0  to  siation  ")20  was  continued  by  day  labor  with  the 
Government  levee  machine  C-1.  Uiver  and  weather  conditions  very  unfavor- 
able for  work  existing  during  the  year  accounts  for  the  very  slow  progress. 
During  the  year  47,784  cubic  yards  were  placed,  at  a  field  cost  of  $03,231.76; 
to  date  357,5()3  cubic  jards  have  been  placeil,  completing  the  levee  to  commis- 
sion grade  and  section,  stations  0-171. 

Levee  machine  C-3  with  auxiliary  machine  B-9  continued  the  enlargement 
of  the  levee  between  stations  940  and  500  (374-380  L.).  On  account  of  exces- 
sive rains  and  high  stages  of  the  river,  the  machine  was  forced  to  quit  oi>era- 
tions  Novenrber  15,  1919.  During  the  year  243.234  cubic  yards  were  |)laced  at  a 
field  cost  of  $109,955.06;  to  date  284,70()  cubic  yards  have  been  i)laced  at  a 
total  cost  of  $145,536.29,  completing  the  levee  to  commission  grade  and  section 
between  stations  872  and  940. 

Levee  machine  C-'/  was  erecrc^d  and  in  position  and  started  operations  as 
soon  as  conditions  permitted  on  the  enlargement  of  the  levee  between  stations 
940  and  1200  (380-385  L.),  During  the  year  249,012  cubic  yards  were  placed 
at  a  field  cost  of  $100,637.79;  the  total  cost  to  date  being  $111,331.96,  comijleting 
the  levee   to  cominis.^lon   grade  and   section   between   stations  940   an<l   1018. 

:> 
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Auxiliary  machine  Ii-J5  was  purchased,  delivered,  and  erected  and  is  now  ready 
to  commence  operation. 

Work  was  continued  on  the  enlarcromont  to  commission  grade  and  section  of 
the  levee  along  the  Kosedale,  Miss.,  front,  stations  1200-1513  (305  L.)  ;  under 
contract  with  Georpe  F.  Uam.soy.  Durinj;  the  year  16,048  cubic  yards  were  placed 
at  a  total  cost  of  $0,743.75,  the  unit  price  being  32.9  cents  p(»r  cubic  yard.  To 
date  the  contractor  has  placed  445,520  cubic  yards  at  a  total  cost  of  .$142,065.64, 
completing  17,700  feet  of  the  enlargement. 

Work  was  conthiucd  on  the  enlniuonient,  to  commission  grade  and  se<»tion, 
of  the  Iliverton  Levee,  stations  1513-1575-f-46  (308  h.),  under  contract  with 
the  firm  of  Roach,  Stansell,  Lowrance  Bros.  &  Co.  During  the  yeur  49,733 
cubic  yards  were  placed  at  a  total  cost  of  $16,958.10,  the  unit  price  being  32.8 
cents  per  cubic  yard,  completing  to  date  4.200  feet  of  the  enlargement. 

Levee  machine  C-7,  with  auxilijuy  nmchine  B-l.^,  were  deliveredf  erected, 
and  conuuence<l  operations  Ocieber  2,  1019.  This  machine  is  to  onlar^re  tlio 
levee,  to  conunl.ssion  grade  and  .«ecti(»n,  between  stations  1575+46  and  1850 
(400  L.).  Since  opt^rations  commes  ctnl  little  has  been  accomplished  on  ncc-ount 
of  the  vei-y  unfavorable  weiUher  an<i  river  conditions:  to  date  36,552  cubic 
yards  have  bt»en  placed.  The  cost  of  the  machines,' camp  equipment,  »ind  in- 
stallation amounts  to  $220,076.50. 

Levee  machines  CS  and  C-10  are  being  erected  at  Lobdell.  IVIiss. ;  C-9  is 
being  erected  on  barges  at  Government  fleet  at  Vicksburg,  Mis.s.  All  these  ma- 
chines will  be  ready  to  connnence  operations  by  July  1,  1920,  and  will  start 
work  enlarging  the  levee,  to  commission  grade  and  section,  stations  2230-3044 
(410-430  L.).    The  total  cost  of  macliines  and  erection  to  date  is  $173,aS8.82. 

Work  was  continued  on  the  enlargement,  to  commission  grade  and  section,  of 
the  Wayside  to  Stella  Levee,  statioi  s  1325  to  1567 -f  33  (495-502  L.),  below 
Greenville,  under  contract  with  H.  B.  Blanks.  During  the  year  157,217  cubic 
yards  were  placed  at  a  total  cost  of  $58,979.55,  the  unit  price  being  39.5  cents 
per  cubic  yard.  To  date  the  contractor  has  place<l  484,475  cubic  yards  at  a 
total  cost  of  $174,859.25,  completing  14,600  feet  of  the  enlargement. 

Work  was  continued  on  the  enlargement,  to  commission  grade  and  section, 
of  the  levee  from  Stella  to  W-orthirgton,  stations  1567+33  to  1700  (503  L.). 
below  Greenville,  under  contract  with  H.  B.  Blanks.  During  the  year  221,1()3 
cubic  yards  w^ere  placed  at  a  total  cost  of  $73,452.07,  the  unit  price  being  35 
cents  per  cubic  yard.  To  date  the  contractor  has  placed  332,875  cubic  yards, 
at  a  total  cost  of  $108,660.23,  completing  8,500  feet  of  the  enlargement. 

There  was  no  new  contract  work  let  in  tliis  district  during  the  year;  work 
was  advertised  and  the  bids  receiv<^d  w(*re  all  deemed  excessive,  thei-cfore  all 
new  projects  are  being  done  with  Government-owned  levee  machines  with  day 
labor. 

The  total  expenditures  during  the  year  in  this  district  amounted  to  $858,560.90, 
of  which  aniount  $824,723.40  was  for  new  work  and  $29,837.44  for  high-water 
protection  work. 

Levees  to  full  commission  grade  and  section. 


Local  name  of  lovee. 


Above  OreenviUe,  Mm, 

Australia  Loop 

Gunnison  to  Vustralia 

Gunnison  to  Waxhaw 

Rosedale  Front 

Riverton  Front 

Rlverton  to  Beulab 

Beulali  levee 

Below  OreemilUf  Miss. 

Wayside  to  Stella 

Stella -Worthington 

Worthington  Point 

Damascus  to  Princeton 

Cottonwood  now  levee 


Inclusive 
stations. 


Miles 
below 
Cairo. 


0-  171 
940-872 
940-1018 
1269-1330 
1345-1461 
1461-1503 
1525-1538 
1850-2130 


1167-1325 
1325-1361 
1362-1415 
1478-1535 
1679-1700 
1700-1800 
lSOO-2100 
4290-4369 


369.6 

375 

380 


402 
402 


to 
503.5 

503.5 
507 
509 
556.7 


Eifertive 
length. 


Feet. 

17,100 
6,800 
7800 
6  100 

11,600 
4>) 
1  300 

28,000 

15,F00 
3600 
5,300 
5700 

10522 

30  0(5 
7,900 

1163,300 


'  Equals  30.9  miles. 
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Condition  at  the  end  of  the  year.— The"  length  of  the  levee  line  is  185.2 
miles;  154.8  miles  have  been  built  to  a  provisional  grade  2  feet  above  the 
highest  flood,  and  90.9  miles  have  been  completed  to  full  commission  grade 
and  section.  To  bring  the  entire  line  up  to  this  grade  and  section  will  require 
approximately  29,693,531  cubic  yards. 

The  accompanying  profile  plate  No.  14  shows  the  present  grade  of  the  levee 
line,  the  proposed  commission  grade,  and  the  elevations  of  the  recent  extreme 
floods  in  this  district. 

The  total  expenditures  in  this  district,  including  construction  and  main- 
tenance, aggregate  $8,698,774.92. 

See  table  below  giving  total  levee  yardage : 

Data  concerning  levee  yardOrge  in  the  third  Mississippi  River  district. 


BuUt. 

Contents 
1919. 

Built  since  by— 

Total 

Levee  district. 

In  sys- 
tem. 

United 
States. 

Ldcal 
authori- 
ties. 

buitt 
since 
1919. 

T^ower  Vazoo 

Hilea. 
20&3 
24L0 

Miles. 
18&2 
24a8 

Cu.vdt. 
56,298.244 
57,934,947 

Cu.vdt. 

11,021,283 

1,373,866 

Cu.ydt. 
131,719 
6641782 

Cu.vdt. 

Levee  district. 

Lost 
or  aban- 
doned 
during 

year. 

Contents 
1920. 

Required 
complete. 

Estimated 

final 
contents. 

Percent 
now 
built. 

Approxi- 
mate 
area  pro- 
tected. 

Cu.  vds. 
100,000 
35,000 

Cu.vdt. 
57,351,246 
59,a»..'»4 

Cu.vdt. 
29,693,531 
23,426,569 

Cu.vdt. 
87,044,777 
83,365,163 

65.9 
7L9 

8q.  mOa. 
3,867 
2,676 

Upper  Tensas 

' 

1 290,232  cubic  yards  placed  in  Ashbrook  Dike  not  included. 

>  176.7  miles  along  the  Mississippi  River  and  64.1  miles  along  Arkansas  River. 

Local  cooperation. — ^The  expenditures  by  the  only  local  levee  board  interested 
in  the  maintenance  of  this  levee  line  are  shown  by  the  following  statement : 

Name:  Board  of  Mississippi  Levee  Commissioners. 

Expended  from  1882  to  December  31,  1918,  $16,039,227.26. 

Expended  during  calendar  year  1919,  $294,825.54. 

Total  to  December  31,  1939,  $16,334,052.80. 

In  addition  to  the  above,  the  terms  of  the  flood-control  act  (H,  R.  14777, 
64th  Ck)ng.)  requiring  local  interests  to  contribute  "not  less  than  one-half  of 
such  sum  as  may  have  been  allotted  by  the  commission*'  have  been  complied 
with ;  the  Board  of  Mississippi  Levee  Commissioners  making  special  contribu- 
tions to  apply  as  above,  from  which  expenditures  to  the  end  of  the  calendar 
year  1919  have  been  made  as  follows : 

Expended  prior  to  1919 $232, 580. 48 

Expended  during  calendar  year  1919 230, 401. 32 

Total  to  December  31,  1919 462, 981. 80 

Terminal  facilities. — Included  in  channel  works.  See  paragraphs  I  ih)  and 
I  (s). 

Effect  of  improvement. — ^An  area  of  3367  square  miles  has  be«i  protected 
from  overflow. 

Proposed  operations. — Completion  of  all  work  under  contract,  and  continua- 
tion of  levee  construction  and  enlargement  to  commission  grade  and  section,  in 
accordance  with  existing  projects  and  in  compliance  with  provisions  of  the 
flood-control  act 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported.— None. 
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Cost  of  levees  4n  third  diitrict  buUt  hy  machines^ 


ICachine  and  location. 

Kobitt- 

Clear, 
log. 

Drain- 

Plow- 
ing. 

OperatiGn. 

B^paliB. 

l>n«- 

Levee  machine  C-1,  lower 
Yafoo  levee  district 

$1,367.79 
7,407.50 
1.977.77 
1,49a  43 
75L99 
2, 46a  65 
3,672.96 

1734.71 

9Sa4S 

3,404.34 

51L63 

88&32 

3,589.80 

2,403.48 

$15a42 
1,744.75 
342.25 
731.51 
247.74 
759.11 
173.15 

811, 72a  67 
22,867.51 
23,722.69 
18,233.94 
15,795.53 
30,13&47 
11,703.09 

122,813.36 
22,06L87 
22,86a  86 
23,72L44 

•41,367.16 
9,49a  28 

S42.00&61 

S30a07 

Levee  machine  C-2.  upper 

Tensas  levee  district 

Levee  machine  C-3,  lower 

Yasoo  levee  district 

Levee  machine  CM,  lower 

Yasoo  levee  district 

Levee  machine  0-7,  lower 

Yazoo  levee  district 

Levee  machine  B-7,  upper 

Tensas  levee  district 

Levee  machine  B-11,  upper 

Tensas  levee  district 

ii,3oaoo 
i,8oaoo 
i,3oaoo 
i,3oaoo 
i,3oaoo 
i,3oaoo 

i,gaa37 

2,1IML8I 
3,274.68 

39a  29 
5.«a48 

199L27 

Uachine  and  location. 

Sod- 
ding. 

C^^       Degeda 

[) 

Overhead. 

Total  coBt. 

Haodled 

Gort 
yaidL 

Levee  machine  C-1,  lower 
Yasoo  leveo  district 

115, 46a  06 
9,725.49 
9,082.75 
7,745.01 
4,77&85 

|6,00a0L 

$5, 77a  69 
10,45L22 
17,977.02 
13,772.09 
10,404.20 

2,028.61 

683,23176 
106,40L47 
109,955.06 
100,637.79 
91,33a  55 

»11,57L20 
•5.181.82 
88,438.16 
77, 99a  17 

YimdM. 

47,784 

172,294 
243,234 
249,012 
36,552 

SLS2I 

Levee  machine  C-2.  upper 

Tensas  levoe  district 

Levee  machine  C-3,  lower 

Levee  machine  C-4,  lower 
Yatoo  levee  district 

Levee  machine  C-7,  lower 
Yasoo  levee  district 

Levee  machines  C^  and 
C-10.  lower  Yazoo  levee 
district 

S96a4S 
187.08 
851.18 
40a47 

27,ooaoo 

27,ooaoo 

3o,ooaoo 

•  i5,ooaoo 

a623 
.462 
,404 

Levee  machine  C-9,  lower 
Yazoo  leveo  district 

1  ' 

1 

Levee  machine  B-7.  upper 
Tensas  levee  district 

0.671L  99  !     16. 194.  24 

8,96a  14 

189,806 
10,211 

.466 

Levee  machine  B-11,  upper 
Tensas  leveo  district 

12L73 

1,367.82 

Mo,ooaoo 

5,05a  04 

(*) 

1  Depreciation  of  plant  is  fixed  at  20  per  cent  per  annum  of  ''first  cost." 
s  Includes  cost  of  erection  and  installation. 

•  In  readiness  for  operation  only  six  months;  therefore,  10  per  cent  of  the  "first  ooet "  charged  for  diive- 
Qiation. 
4  On  account  of  river  conditions  very  little  operation  accomplished  to  date. 
ft  Charges  to  date  of  the  erection  cost:  erection  not  yet  completed. 

Uigh-water  maintenance, — ^There  were  rises  In  this  part  of  the  river  In 
November,  December,  January,  February,  March,  April,  and  May.  All  of  these 
came  from  the  Ohio  River,  except  that  the  flood  In  April  was  Increased  by  a 
rise  from  the  upper  Mississippi  and  the  one  in  May  by  rises  from  both  the 
upper  Mississippi  and  the  Missouri  Rivers. 

The  following  were  the  maximum  stages  with  dates  throughout  the  district : 


station. 


Mouth  of  White  River. 

Arkansas  City,  Ark 

Greenville,  Miss 

Lake  Providen^'e,  La. . . 
VIcksburg,  Miss 


Maxi- 
mum 

readmg. 


53.1 
MJ) 

47.0 
45.5 
50.8 


Date. 


Apr.  10-12.. 
Apr.  11-13.. 

Anr.  16 

Apr.  15-19.. 
Apr.  19-23.. 


Com- 
pared 
with 
1910 
high 
water. 


-8.4 
-2.4 
-3.7 
-3.3 
-3.1 


Coopi^rating  with  local  levee  board,  high-water  maintenance  organization 
was  established.  All  plant  with  materials  were  held  in  readiness  for 
quick  distribution  to  any  threatened  points.    Only  a  nominal  amount  of  maio- 
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tenance  work,  wave  wash  protection,  and  sand  boil  loops,  in  addition  to  a 
thorough  patrol  of  the  levees,  was  required.  No  crevasses  occurred  in  any 
of  the  levees  in  the  district.  The  swift  current  around  the  end  of  the  Ash- 
brook  Dike  caused  the  loss  of  about  400  feet  of  the  old  damaged  end,  but  the 
new  subdlke,  protected  with  concrete  capping,  held,  and  none  of  the  controlling 
dike  was  damaged. 

The  overflowed  area  on  the  right  bank  was  687  square  miles,  from  water 
through  an  unfinished  gap  in  the  cross  levee  at  Cypress  Creek.  The  closing 
of  this  1,200-foot  gap  will  give  absolute  protection.  The  area  flooded  on 
the  left  bank  was  d87  square  miles.  The  water  enters  this  basin  immediately 
below  Brunswick,  the  end  of  the  controlling  levee  on  the  left  bank.  When  the 
levee  is  extended  to  the  Yazoo  Canal  at  Vicksburg,  the  overflow  area  will  be 
greatly  reduced.    The  accompanying  plate  No.  13  shows  the  flooded  area. 

Hydrographic  suveys  were  made  over  all  revetments  between  June  17  and 
September  6, 1919.  The  information  obtained  from  these  surveys  is  Incorporated 
In  the  several  paragraplis  relating  to  condition  of  revetments. 

In  these  surveys  the  original  base  lines  were  run  out  in  order  to  accurately 
locate  the  mats  placed,  and  certain  fixed  ranges,  usually  200  feet  apart,  were 
retraced;  soundings  were  taken  on  the  ranges  thus  located;  shore  lines  wore 
run  above  and  below  the  revetments  as  far  as  active  caving  was  encountered, 
and  soundings  were  taken  on  ranges  1,000  to  1,500  feet  apart  within  these 
reaches. 

(&)  Reach  and  bank-line  surveys. 

Surveys  were  also  made  in  the  following  reaches : 

Dennis,  Miss.  (373  L.)  ;  Waxhaw,  Miss.  (390  L.)  ;  Rlverton,  Miss.  (397  L.) ; 
Caulks  Neck  (411  R.)  ;  Nibletts,  Mls.s,  (412  L.)  ;  Arkansas  City,  Ark.  (437 
R.)  ;  Millers  Bend  (458  L.)  ;  Valewood,  Miss.  (528  L.)  ;  Stack  Island  Chute 
(539  L.)  ;  Donna  Vista,  La.  (535  R.)  ;  Cottonwood,  Miss.  (557  L.) ;  Brunswick 
(574  L.)  ;  Henderson,  La.  (575  R.)  ;  Millikins  Bend,  La.  (583  R.)  ;  Duck  Port, 
La.  (593  R.)  ;  Kings  Point,  Miss.  (599  L.). 

These  surveys  indicate  that  caving  is  in  progress  in  all  reaches  surveyed, 
and  that  new  levee  loops  or  revetments  will  be  necessary  in  the  immediate  or 
near  future  at  the  following  points : 

Arkansas  City,  Ark (437  R.) 

Millikins  Bend,  La (583 R.) 

Dennis,  Miss (373  L.) 

Waxhaw,  Miss (390 L.) 

Nibletts,  Miss ^ (412  L.) 

In  these  surveys  the  bank  lines  were  meandered,  and  where  necessary  sound- 
ings wore  taken  on  i^anges  1,0(X)  to  1,500  feet  apart,  and  preliminary  lines  run 
for  proposed  new  levee. 

The  field  cost  of  these  surveys  amounted  to  $6,051.93. 

IV.   PLANT. 

(a)  New  plant. 

The  following  items  of  plant  were  added  during  the  year: 

Work  on  12  scow  barges  was  completed ;  mat  boat  No.  1914,  carpenter  shop 
No,  1901  and  two  quarter  boats,  Nos.  1915  and  1916,  were  completed,  equipped, 
and  placed  in  commission. 

The  extension  of  the  warehouse  at  the  Vicksburg  fleet  was  completed. 

Two  mat  boats,  Nos,  2001  and  2002,  are  nearlng  completion  and  will  be  ready 
for  work  during  the  coming  season. 

Levee  machine  C-9  is  being  erected  on  two  steel  barges,  and  when  completed 
will  be  towed  to  the  point  of  operation. 

Tent  houses  to  be  used  in  connection  with  levee  machine  C-9  and  other  levee 
machines  have  been  built  and  shipped  to  the  machines. 

All  the  above  work  is  being  performed  by  hired  labor  at  the  repair  fleet 
inul  boat  yard  at  Vicksburg.  Miss. 
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The  following  table  shows  the  cost  of  new  plant  built  or  purchased  daring 
the  year  June  1,  1910,  to  May  31,  1020: 


Name  or  number. 


Cost. 


How  obtained. 


12  barges,  Nos.  1902  1913 

4  barges  for  first  and  second  districts 

3  quarter  boats.  Nos.  1915  and  1916 

Hat  boat,  No.  1914 

Carpenter  shop,  No.  1901 

Mat  boats,  Nos.  2001  and  2002 

3  derrick  boats  for  first  and  second  dis- 
tricts. 
2  derrick  boats  for  Vicksburg  district . . . . 
Warehouse  extension 


Skills 

ToUl 

Levee  mafihine  C-9.. 
Tent  houses 


16,038.59 

10,ia5.29 
20,510.53 
30,057.71 
5,165.00 
37,654.35 

12,961.89 

2«786.28 
17,808.31 

1.401.20 


134,589.15 


4,214.62 
7,936.34 


Built  by  hired  labor  at  United  SUtes  boat  plant 
Completed. 
Do; 
Do. 
Do. 
Do. 
Built  by  hired  labor  at  United  Stotes  boat  plant.. 
Not  completed. 
Do. 

Do. 
Built  by  hired  labor  at  United  Stotos  boat  plant. 
Completed. 
Do; 


Erected  by  hired  labor  at  United  States  boat  plant. 

Not  completed. 
Built  by  hired  labor  at  United  States  boat  plant . 

Used  in  connection  with  levee  machines. 


ToUl 12,150.96 


Used  in  connection  with  high  water  and  revetment  work. 

General  repairs  were  made  to  plant  during  the  year,  and  plant  was  cared 
for  during  the  lay-up  season. 

The  following  table  shows  the  cost  of  repairs  to  plant  during  the  year 
June  1,  1010,  to  May  31,  1020 : 


Name  or  number. 


Cost. 


Work  dona. 


steamers: 

Issaquena — 

Hlder 

Coppee 

Control 

Tugs: 

Boaz 

White  Water. 

Sydney  C... 
Parker 

Launches; 

Chicot 

CarroU 

Portia 


$1,554.48 

2,899.92 
2,156.39 

1,634.39 

752.83 
2,916.21 

546.99 
1,763.16 

984.05 

789.76 
1,437.58 


Repairs  to  fenders,  shaft,  wheel,  and  rudders. 
Machinery  overhauled  and  repaired.  Shaft 
bearing  repaired.  Other  repairs, to  keep  boat  in 
condition. 

Wheel  repaired.  New  smokestacks.  Deck  re- 
paired. Machinery  overhauled.  Painted.  Other 
repairs  to  keep  boat  in  eood  ooDdition. 

Wheel, pumps, and  machinery  overhauled  and  re- 
paired. Screens  built.  Cabin  painted.  Other 
numerous  minor  repairs  to  keep  boat  In  good 
condition. 

Smokestacks,  deck,  and  cabbi  repaired  and  painted. 
Machinery  overhauled  and  repaired.  Other 
minor  repairs  to  keep  boat  in  running  candition. 

Crank  shaft  repaired.  Valves  ground.  Other  re- 
pairs to  keep  Doat  in  running  order. 

Condenser  repaired.  Madiinerv  and  pumps  over- 
hauled. Coal  bunkers  rebuilt.  Caoln  painted. 
New  grating  over  tiller  arm.  Filters  raised. 
Other  timely  repairs  to  put  boat  in  good  con- 
diUon. 

Docked.  Stern  bearing  and  boiler  repaired.  Hull 
and  cabin  painted.  Other  timely  repairs  to  keep 
boat  in  good  condition. 

New  mud  drum  made  and  installed.  Furnace  re- 
built. Docked,  and  stem  bearing  repaired. 
Cylinder  rebored  and  piston  repaired.  PumPt 
and  machinery  overhauled  and  new  parts  built. 
Other  minor  repairs  to  put  boat  in  good  oomditioiL 

Cylinders  and  pistons  renewed.  Pumps  rebuilt- 
Docked.  Hull  welded.  Engine  removed  and 
overhauled.  Electrical  system  repaired.  Other 
minor  repairs  to  keep  boat  in  good  order. 

Docked.  Bottom  planks  renewed  where  neoee- 
sary.  Deck  and  cabin  painted.  Engine  over 
hauled. 

Docked.  New  wheel  built.  Pilot  house  rebuilt. 
Steering  system  rebuilt.  Cylinders  rebored  and 
new  piston  made.  Boatntdnted.  Other  minor 
repairs  made  to  put  boat  In  running  order. 
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Name  or  niunlMr. 


Work  done. 


Dry  dock  No.  1016 

Oraders: 

No.  1011 

No.  1012 

No.  1014 

Oravel  digger  No.  1013. 


Carpenter  shop  No.  1901 

Derrioks: 

No.  071 , 

No.  1311 

No.  1503 

No.  1604 

Concrete  mixers: 

No.  1611 

No.1709 

No.  1711 

No.  1712 , 

Quarter  boats: 

No.  131 

No.  1010. 

No.  1106. 

No.  1307 

No.  1916 

Mat  boats: 

No.  1134. 

No.  1135 

No.  1608 

No.  1914 

Boow  barges: 

No.6§0 

No.  682 

No.  079 

No.  073 

No.  074 

No.  081 

No.  082 

No.  083 

No.  084 

No.  086 

No.  103 

No.  104 

No.  105 

No.  108. 

No.  1102. 


$34.39 

686.64 

1,184.26 

2,282.99 

7,923.91 

282.62 


594.70 


28.44 

631.18 


1,121.82 


222.91 

385.47 
1,243.42 


72.80 
1,14&68 

348.99 

54.74 
35L46 


657.62 

46.98 
59.67 
122.15 

27.94 
5a  35 
495.09 
388.15 
112.93 
3L90 
41.54 
30.76 
1,371.59 


526.18 

675.26 

965.97 

1,970.55 

1,363.58 

207.21 


Calked.  Rusty  spots  scraped  and  painted.  Minor 
repairs  to  machinery. 

Repairing  stage.  Machinery  and  pumps  over- 
hauled and  grader  put  in  condition  for  season's 
work. 

Hull  and  deck  painted.  Electrical  system  over- 
hauled. Machinery  and  pumps  overhauled  and 
repaired.    Other  minor  r^>airs  made. 

1-ton  ice  plant  installed.  Cabin  painted.  Pumps 
and  machinery  overhauled  and  repaired.  Other 
•  inor  repairs  to  put  boat  in  eood  condition. 

Converted  from  grader  to  gravel  digger  and  modem 
laimdry.  Filter  installed.  Liv^mg  quarters  re- 
arranged. Pumping  machinery  transferred  trani 
grader  No.  1312  and  installed  on  1013.  Other 
changes  and  repair  to  convert  grader  into  gravel 
digger  and  laundry. 

Pptung  up  partitions.  Lockers  built.  New  ma- 
chinery installed.    Other  minor  repairs. 

Decks  and  rakes  repaired  and  calked.  Boom  re- 
paired. Other  minor  repairs  to  put  boat  in  good 
condition. 

Docked.  Bottom  repaired  and  calked.  New  fric- 
tion bands  built.  Boom  and  machinery  over^ 
hauled  and  repaired . 

Minor  repairs  to  madiioery. 

Docked.  Calked.  Bucket  repaired.  Machinery 
overhauled  and  other  minor  repairs  made  to  put 
boat  in  good  condition. 

Repairs  to  machinery  and  cabin.    Boiler  and  ] 
work  overhauled  and  repaired.    Other 
repairs  to  put  boat  in  gooa  condition. 

Machinery  overhauled  and  necessary  repairs  made 
to  keep  boat  in  good  conditian. 
Do. 

New  chute  and  repairs  to  boom.  Boiler  repaired 
and  new  parts  installed.  Other  repairs  to  put 
boat  in  good  condition. 

Roof  repaired .    Wired  for  electrical  plant . 

Deck  repaired  with  new  planking.  Cabin  repaired 
and  painted.  Boat  overhauled  and  general  re- 
pairs made  to  keep  boat  in  good  condition. 

Wired  and  electric  Tight  system  installed.  Minor 
repairs  to  keep  boat  in  good  condition. 

Hull  repaired  and  other  minor  repairs  ma  de. 

Wired  and  electric  light  s  vstem  installed .  Painted 
and  repaired  doors.  Other  minor  repairs  to  keep 
boat  in  good  condition. 

Bitts  repaired.    Partial  new  deck,  and  other  re- 
pairs to  keep  boat  in  good  condition. 
Do. 
Machinery  transferred  to  No.  1914. 
Machinery  installed. 

Calked. 

Calked  and  minor  repairs. 

Docked .    Calked  and  other  minor  repairs . 

Calked.    Planking  renewed  where  necessary. 
Do. 

Painted. 

Minor  repairs  to  keep  barge  in  good  condition. 

Minor  repairs  to  deck. 

Cut  down  for  loading  barce,  used  in  connection  with 
brush-cutting  party.  New  decking  where  neces- 
sary. 

Calked.  Putting  up  partitions.  Ice  box  installed. 
Other  repairs  to  keep  boat  in  good  condition. 
Barse  used  as  supply  barge  for  field  outfits. 

Stage  built.  Calked.  Barge  used  at  U.  S.  quarry 
for  loading  stone.  Other  minor  repairs  to  put 
boat  in  good  condition. 

Docked.  Kake  planks  renewed.  Bottom  planks 
renewed  where  necessary.  Calked.  Other  minor 
repairs  made. 

Docked.  Calked.  Planking  renewed  where  neces- 
sary. 

Docked.  Calked.  Deck,  rakes,  and  bottom  plank 
ing  renewed  where  necessary. 

I^ocked.  Calked  and  pianidng  renewed  where 
necessary  • 
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Name  or  numbn*. 


Scow 
No.  1] 


No.  1204.. 
No.  1205.. 
No.  1206.. 
No.  1208.. 
No.  1303.. 
No.  1306.. 
No.  1406.. 
No.  1507.. 
No.  1512.. 
No.  1602.. 
No.  1603.. 


tinned. 


No.  1604 

No.  1605 

No.  1606 

No.  1707 

No.  1911 

Calking  flats:  Nos.  1, 2, 6, 7,  and  8.. 


Total.. 


Cost. 


$400.52 

145.61 
208.97 
4')0.03 
177.30 

10.00 

385.40 

307.07 

4.80 

55.00 
125.02 
394.40 

250.09 
66.65 
94.80 

147.42 
5.50 

392.74 


49,768.80 


Work  douff. 


Docked,  scraped,  and  painted.    Other  minor  re- 
pairs. 

Minor  repairs  and  calking. 

Docked,  scraped,  and  painted. 
Do. 
Do. 

Minor  repairs. 

Docked,  scraped,  and  painted . 

Docked,  calked,  and  painted. 

Painting. 

Repair.^  to  cement  storage  house. 

Scraped  and  painted. 

Pai  ted.    Prepared  barge  with  track  for  No.  8  lo- 
comotive crane. 

Gravel  bias  bui.t.    Other  minor  repairs. 

Pol-ted. 

Scraped  and  painted. 

Calked .    Roof  on  cement  house  repaired . 

Rake  repaired. 

Calking,  a!id  other  minor  repairs  to  keep  flats  in 
good  co:idltlon. 


6UMMABT  OF  REVETMENT  TIAUT  EXPENDITUKEa. 

New  plant Sl^JSkU 

Repairs  to  plant 49,70H.80 

Care  of  plant 29,760.82 

Total 214,118.77 

V.   STONE. 

(a)  Stone  Quarry  at  Searcy ^  Ark, 

The  season's  operations  will  be  completed  about  June  20.  Report  will  be 
submitted  after  July  1. 

Work  of  quarrying  rip  rap  stone  at  the  Government  stone  quarry  at  Searcy, 
Ark.,  on  the  Little  Red  River,  was  continued  throughout  the  year. 

The  season's  output  was  reduced  on  account  of  the  shortage  of  labor  and 
the  short  duration  of  the  towing  season.  The  expenses  of  procuring  the  stone 
have  been  correspondingly  higher,  amounting  to  $3,401  per  ton  delivered  on  barges 
in  the  district,  which,  however,  Is  cheaper  than  the  stone  received  by  rail  at 
Arkansas  City,  which  during  the  past  season  cost  $4.52  delivered  on  barges.  A 
total  of  14,650  tons  were  quarried  and  banked. 

Work  of  loading  and  towing  stone  commenced  March  20,  which  was  as  soon 
as  navigation  to  the  quarry  opened.  Four  tows  were  brought  from  the  quarry 
to  the  stone  fleet  at  Bolivar,  Miss.,  where  the  stone  is  being  held  for  distribu- 
tion to  various  works  in  the  district.  The  last  tow  of  stone  was  delivered  to 
the  fleet  at  Bolivar,  Miss.,  on  June  30,  and  the  towing  for  the  season  suspended. 

Following  is  a  statement  of  cost  of  stone  as  quarried  and  delivered : 


Rip  rap  stone. 

Amount. 

Cost. 

Unit  cost 
per  ton. 

Quarried  and  backed ..... 

Tons. 
14,650 
11,096 
11,096 

128,690.50 
5,869.09 
11,335.72 

11.^ 

Loaded  on  barges 

.538 

Towing  to  BoUvar,  Miss 

1.008 

Total 

45,895.31 

3.401 

_ 
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3212        REPORT  OF  THE  CHIEF  OF  ENGINEERS,   U.  S.  ARMIY. 
FIXANCIAI.  STATEMENT. 

Appropriation  for  maintenance  and  improvement  of  existing  river  attd  harbor 

works,  act  Oct.  2,  19H, 

UPPER  TENSAS  LEVEE  DISTRICT. 

July  1,  1919,  balance  unexpende<l $76,356.33 

June  30,  1920,  expended  during  fiscal  year 65,  967.  63 


July  1,  1920,  balance  unexpended 10.388.70 

July  1,  1920,  amount  covered  by  uncompleted  contracts lO,  388. 70 

Appropriation  for  Mississippi  River,  river  and  harbor  act  July  B7,   1916. 

UPPER  TENSAS  LEVEE  DISTRICT. 

July  1,  1919.  balance  imexpended $31,  093.  50 

June  30,  1920,  expended  during  fiscal  year 31,  093.  50 

Appropriation  for  flood  control,  Mississippi  River,  and  Sacramento,  River  CaUf. 

UPPER  TENSAS  LE\'EE  DISTRICT. 

July  1,  1919,  balance  unexpended $100,  495,  59 

June  30,  1920,  expended  during  fiscal  year lOO,  495.  50 

LOWER  YAZOO  LEVEE  DISTRICT. 

July  1,  1919,  balance  unexpended 65,  338.  76 

June  30,  1920,  expended  during  fiscal  year 65,  338.  76 

REVETMENT. 

July  1,  1919,  balance  unexpended 111,  675. 33 

Aug.  1,  1919,  allotment  from  sundry  dvll  act  of  July  19,  1919—  870,  000.  00 
June  25,  1920,  allotment  from  sundry  civil  act  of  June  5,  1920—  1, 075. 000.  00 
Apr.  29,  1920,  transferred  from  allotment  to  secretary,  Missis- 
sippi  River  Commission   for   "New   Steamer*' 100,000.00 

Receipts  from  sales  and  rentals  during  year 12,796.62 

Reimbursable  accounts  settled  during  year 34, 183.  20 

2, 203.  555. 15 
June  30,   1920,  expended  during  fiscal  year *  1, 028, 504. 19 

July  1,  1920,  balance  unexpended 1,175,050.96 

July  1,  1920,  outstanding  liabilities $48,383.41 

July  1,  1920.  amount  covered  by  uncompleted  con- 
tracts   24. 00 

48.407.41 


July  1,  ft20,  balance  available 1,126,643.55 

1  Expondlturos,    $1,028,604.10.    less   amotmts   reimbursed,    $84,183.20— $004,820.09,    dls- 
tnbntod  as  follows: 

Rlvprton.  Miss $166,085.  55 

Lake  Bolivar,  Miss 68,  210.  00 

Ashbrook  Neck.  Miss 64,  430.  88 

Ashbrook  Dike,  Miss 80,  464. 18 

Panther  Forrst.  Ark 4.3,  868.  88 

Oreenvllle.  Miss 7, 168.  68 

Grand  Lake,  Ark 88.  204.  97 

Princeton,  Miss 64.  988. 18 

Valewood.  Miss 74.  524.  78 

Fltler.  Miss 69. 149.  46 

Cottonwood.  Miss 67,  862.  62 

Opposite  Delta  Point.  La 96,  902.  02 

Plant,  third  district .  244.491.54 

994, 820. 99 
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LEVEES. 


July  1, 1919,  balance  unexpended $569, 074. 26 

Aug.  1, 1919,  allotment  from  sundry  dvil  act  of  July  19, 1919 1, 000, 000. 00 

June  25, 1920,  allotment  from  sundry  civil  act  of  June  5, 1920 1, 000, 000. 00 

Receipts  from  sales  during  year 32. 52 


2.569,106.78 
June  30, 1920,  expended  during  fiscal  year *  979, 183. 92 

July  1. 1920.  balance  unexpended 1, 589, 922. 86 

July  1,  1920.  outstanding  liabilities $267, 987. 43 

July  1,  1920,  amount  covered  by  uncompleted  con- 
tracts   1 314. 437. 67 

582.425.10 


July  1, 1920,  balance  available ^ 1,007,497.76 

Funds  contributed  for  flood  control^  Mississippi  River,  special  fund, 

[Under  flood  control  act  of  March  1.  1017.] 

UPPEB  TENSAS  LEVEE  DISTBICT. 

July  1,  1919,  balance  unexpended $50. 141. 52 

June  30, 1920,  expended  during  fiscal  year ■  49. 578. 16 


July  1, 1920.  balance  unexpended 563. 36 

July  1, 1920.  outstanding  liabilities 563. 36 

July  1,  1919,  balance  unexpended - $320. 239. 43 

Contributed  by — 

Board  of  Mississippi  Levee  Ck)mmissioners 300. 000. 00 

Fifth  Louisiana  levee  district 112,000.00 

Southeast  Arkansas  levee  district 44, 000. 00 

Tensas  Basin  levee  district 44, 000. 00 


820, 239. 43 
June  30,  lf'20,  expended  during  fiscal  year *  584. 400. 31 

July  1. 1920,  balance  unexpended 1 235,  839. 12 

July  1,  1920,  outstanding  liabilities $65,300.34 

July  1, 1920,  amount  covered  by  uncompleted  contracts.  166, 789. 90 

232. 090.  24 


July  1,  1920,  balance  available 3, 748. 88 

Appropriation  for  increase  of  compensation,  rivers  and  Tiarbors,  1919. 

June  30.  1920,  expended  during  fiscal  year $283.33 

* Bxpcnditures  distributed  as  follows: 

Upper  Tensas  levee  district $394,  392.  28 

Lower  Yazoo  levee  district 684,  791. 69 


979,188.92 
"Expended  in  southeast  Arkansas  and  Tensas  Basin  levee  districts. 
«  Distributed  as  follows : 

Upper  Tensas  levee  district — 

Fifth  Louisiana  levee  districf $187, 718.  77 

Southeast   Arkansas   and   Tensas    Basin    levee   dis- 
trtcts 73.  376.  27 

$211,  095.  04 

Lower  Yazoo  levee  district — 

Mississippi    Levee    Commissioners 873,  805.  27 

373,  806.  27 


684,  400.  31 
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3214        REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Appropriation  for  increase  of  compensation,  rivers  and  harbors,  1920. 

June  30,  1020,  expended  during  fiscal  year $22,245.67 

July  1,  1920.  outstanding  Uabllltles 2, 082. 05 

Modifications  and  readjustments  of  contracts,  river  and  harbor  improvenients, 
[Sec  8,  riTer  «nd  harbor  act  of  July  18,  1018.1 

MISSISSIPPI  SrVEB    (UFPKB  TENSAS  LEVEE  DISTRICT). 

July  1,  1919,  balance  unexpended $7,887.04 

June  30,  1920,  expended  during  fiscal  year 7,  887. 04 

Additional  payment  to  Walter  H,  Denison  on  contract  for  itnprot'ement^ 

Mississippi  River^ 

[Sec.  B,  river  and  harbor  act  of  Mar.  2,  1919.] 

LOWER  YAZOO  TJEVKE  DISTRICT. 

December  29,  1919,  amount  allotted $18,000 

June  30,  1920,  expended  during  fiscal  year 18,000 

The  following  inclosures  accompany  this  report,  to  which  reference  has  been 
made: 
Plate  No.  1.  District  map. 
Plate  -No.  2.  Rlverton  revetment. 
Plate  No.  3.  Lake  Bolivar  revetment. 
Plate  No.  4.  Ashbrook  Neck  revetment. 
Plate  No.  5.  Panther  Forest  revetment. 
Plate  No.  6.  Grand  Lake  revetment. 
Plate  No.  7.  Princeton  revetment. 
Plate  No.  8.  Valewood  revetment. 
PJate  No.  9.  Fitler  revetment. 
Plate  No.  10.  Cottonwood  revetment. 
Plate  No.  11.  Opposite  Delta  Point  revetment. 
Plate  No.  12.  Pendleton  revetment. 
Plate  No.  13.  Overflow  map. 
Plate  No.  14.  Upper  Tensas  levees. 
Plate  No.  15.  Lower  Yazoo  levees. 

R.  P.  Howell, 
Major,  Corps  of  Engineers. 


Appendix  5. 
imfroving  mississippi  ri\'er,  fourth  district. 

This  district  extends  from  Warrenton,  Miss.^  7^  miles  below  Vicksburg, 
Miss.,  to  the  Head  of  the  Passes,  about  13  miles  from  the  Gulf  of  Mexico,  a 
distance  of  457.8  miles  by  river. 

District  headquarters.  New  Orleans,  La. 

District  Engineer:  Ck)l.  George  McC.  Derby,  U.  S.  Army,  retired,  until 
August  11,  1919.  MaJ.  H.  S.  Hetrick,  Corps  of  Engineers,  U.  S.  Army,  until 
December  31,  1919.  Maj.  E.  J.  Dent,  Corps  of  Engineers.  U.  S.  Army,  from 
January  7,  1920,  until  February  29,  1920.  MaJ.  J.  Franklin  Bell,  Corps  of 
Engineers,  U.  S.  Army,  since  March  1,  1920. 

President,  Mississippi  River  Commission:  Brig.  Gen.  W.  H.  Bixby,  U.  S. 
Army,  retired,  president  until  December  8,  1918.  Col.  C.  McD.  Townsend, 
Corps  of  Engineers,  U.  S.  Army,  president  from  December  9,  1918,  until  Feb- 
ruary 15,  1920.  Col.  Mason  M.  Patrick,  Corps  of  Engineers,  U.  S.  Army,  acting 
president  from  February  16, 1920,  until  February  29, 1920.  Col.  Chas.  L.  Fatter, 
Corps  of  Engineers,  U.  S.  Army,  president  since  March  2,  1920. 
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WOBKS. 

I.  Revetments. 

(a)  Hard  Times  Bend. 

(ft)  Bondurant  Chute. 

(c)  Kempe  Bend. 

id)  Harbors  at  Natchez,  Miss.,  and  Vidalia,  La. 

(e)  Junction  of  the  Mississippi,  lied,  and  Atchafalaya  Rivers. 

if)  Grand  Bay. 

(g)  Plaquemine,  La. 

ih)  Harbor  at  New  Orleans,  La. 

(i)    Experimental  work. 

II.  Levees. 

(a)  Lovfrer  Tensas  levee  district. 

(6)  Atchafalaya  levee  district, 

(c)  Lafourche  levee  district. 

id)  Barataria  levee  district. 

(e)  Homochitto  levee  district. 

(/)  Pontchartrain  levee  district. 

(g)  Lake  Borgne  levee  district. 

III.  Plant. 

(a)  Revetment  plant 
(6)  Levee  plant. 

I.   KEVETMENTS. 

(•a)  Hard  Times  Bend. 

Location  and  description. — Six  hundred  and  forty-five  miles  below  Cairo, 
right  bank. 

Original  condition. — Caving  In  this  bend  has  been  in  progress  from  an  early 
date;  the  exact  date  unknown.  The  caving  continued  until  in  1910  it  threat- 
ened the  controlling  levee  line  crossing  the  foot  of  Lake  St  Joseph.  The 
destruction  of  this  levee  would  necessitate  the  building  of  a  long  and  expensive 
line  back  of  the  lake  and  the  abandonment  of  much  valuable  land. 

Previous  projects. — None. 

Existing  project. — The  present  project  was  adopted  by  the  Mississippi  River 
Commission  in  1910  and  is  to  protect  with  standard  revetment  of  willow 
mattresses  and  upper-bank  paving  the  caving  bank  where  the  levee  line  is  most 
threatened. 

Operations  and  results  during  fiscal  year. — No  construction  work  was  done 
at  this  locality  during  the  year  on  account  of  shortage  of  labor  and  the  plant 
being  more  urgently  required  on  other  work.  The  usual  survey  of  the  bend 
was  made  in  March.  1920. 

The  expenditures,  amounting  to  $20,117.70,  were  for  cutting  timber,  surveys, 
material,  and  proportion  of  care,  repair,  and  maintenance  of  the  plant  belonging 
to  the  revetment  works  In  the  district. 

Condition  at  end  of  fiscal  year. — The  effective  length  of  revetment  in  this 
bend  is  7,389  linear  feet,  consisting  of  brush  mattresses  from  300  to  400  feet 
wide  for  the  subaqueous  bank,  and  rock  and  concrete  for  upper  bank  protec- 
tion. The  mattress  work  Is  urgently  in  need  of  extensive  repairs.  Caving  at 
the  ends  of  the  revetment  has  destroyed  the  effectiveness  of  about  1,500  linear 
feet  of  work  and  threatens  to  destroy  more  by  flanking,  unless  work  is  extended. 
Recently  a  cave  of  about  300  linear  feet  occurred  in  the  revetment  between 
sections  43  and  44.  Caving  in  the  unprotected  bend  above  threatens  a  portion 
of  the  levee  line,  and  an  extension  of  the  work  upstream  for  about  2,000  feet 
is  urgently  required. 

The  expenditures  on  existing  project  to  May  31.  1920,  were  $263,506.83  for 
new  work  and  $85,107.31  for  maintenance,  making  a  total  of  $348,614.14. 

Local  cooperation. — ^None. 

Terminal  facilities. — ^None. 

Effect  of  improvement. — ^The  effect  of  the  improvement  has  been  to  perma- 
nently locate  and  deepen  the  channel,  to  protect  the  bank  of  the  river,  and  to 
preserve  the  controlling  levee  line. 

Proposed  operations. — It  is  proposed  to  make  such  repairs  as  may  be  necessary 
to  preserve  the  continuity  of  the  existing  revetment  and  extend  the  work  about 
2,000  feet  principally  upstream. 

Recommended  modifications  of  project. — None. 
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References  to  published  articles  not  previously  reported. — ^Xoue. 

Commercial  statistics, — By  resolution  of  tlie  Mississippi  River  Ooniniission  of 
November  19,  1914,  tlie  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  Mississippi  River  Ck>mmlssion. 

FINANCIAL   SUMICABT. 

Amount  expended  on  all  projects  to  June  30, 1920,  after  deducting  receipts  from 
sales,  etc.,  amounting  to  $348,698.91: 

New  work $263.  506.83 

Maintenance 85, 192. 08 


Net  total  expended 348,698.91 

Total  appropriations  to  June  30,  1920 453, 999. 99 


Fiscal  year  ending  June  30. 

1916        i        1917        1        1918 

1919 

1920 

Expended  for  new  work  * 

190,012.77 
0,903.10 

121,390.58 
31,952.51 

Expended  for  maintenance  * 

18,636.37 

$15,781.74 

$19,157.85 

Total  exoended  * 

96,915.87 

53,343.09 

8.636.37 

15,781.74 

19  157.85 

AnnroDriated  or  allotted 

10,000.00 

23,000.00 

8,000.00 

45,000.00 

1  Not  deducting  receipts  from  sales,  etc. 

July  1,  1919,  balance  unexpended 79,458.93 

Amount  allotted  from  sundry  civil  act  approved  July  19,  1919 45, 000. 00 

124^  458. 9S 

June  30, 1920,  amount  expended  daring  flacal  year  for  maintenance.    *■  19, 157. 85 

July  1,  1920,  balance  unexpended 105,  301. 08 

July  1. 1920,  outstanding  llabiUties 5, 928. 30 

Amount  available  for  fiscal  year  ending  June  80, 1921 99, 372,78 

Amount  (estimated)  required  to  be  appropriated  for  completion  of 

existing  project *  Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1922: 

For  new  work •  Indeterminate. 

For  maintenance •indeterminate. 

(5)  Bondurant  Chute. 

Location  and  description. — Six  hundred  and  fifty-seven  miles  below  Cairo, 
right  bank. 

Original  condition. — Caving  in  this  bend  commenced  in  1880,  and  continued 

until  1889,  when  it  threatened  the  line  of  levee  between  the  river  and  Lake 

Bruin.    The  destruction  of  the  existing  levee  would  liave  made  necessary  ^ 

•long  line  of  new  levee  behind  Lake  Bruin,  entailing  the  exposure  to  overflow 

of  a  large  area  of  cultivated  land. 

PreiHous  projects. — ^None. 

Existing  project. — ^The  present  project  was  adopted  by  the  Mississippi  Bi^^ 
Commission  in  1899,  and  provided  for  revetting  the  caving  bank  with  boarrt 
mattres.ses  100  feet  wide,  grading  the  upper  bank  and  paving  it  -with  con' 
Crete  In  situ.  The  project  was  modified  In  1900  to  provide  for  the  use  of 
standard  willow  mattresses.  A  further  modification  in  1903  provided  for  tn*" 
use  of  rock  for  upper  bank  paving. 

Operations  and  results  during  fiscal  year. — 'So  work  was  done  during  tb*- 
year.    The  usnal  annual  survey  was  made  during  June,  1919.  . 

The  expenditures,  amounting  to  $1,324.34,  were  for  surveys,  and  proportion  or 
care,  repair,  and  maintenance  of  the  plant  belonging  to  revetment  works  In  ^ 
district. 


I  Not  dedacting  receipts  from  sales,  etc. 


'  Exclusive  of  available  funds. 
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Condition  at  end  of  fiscal  year. — ^A  total  of  4,150  linear  feet  of  bank  protec- 
tion has  been  placed,  all  believed  to  be  In  good  condition.  A  bar  has  formed 
at  the  upper  end  of  the  revetment,  while  only  normal  caving  has  occurred  below. 
No  further  extension  of  the  work  is  considered  at  present  necessary,  and  only 
minor  repairs  to  the  upper  bank  work  where  washed  by  rains  are  now  required. 

The  expenditures  on  existing  project  to  May  31,  1920,  were  $62,452.82  for 
new  work  and  $75,308.25  for  maintenance,  making  a  total  of  $137,761.07. 

Local  cooperation. — ^None. 

Terminal  facilities. — ^None. 

Effect  of  improvement.— The  effect  of  the  improvement  has  been  to  protect  the 
bank  of  the  river  and  preserve  the  controlling  levee  line. 

Proposed  operations. — It  Is  proposed  to  make  such  repairs  as  may  be  neces- 
sary to  preserve  the  continuity  of  the  exlstlnic  revetment 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
of  November  19.  1914,  the  secretary  is  charged  with  the  duty  to  secure  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 

FINANCIAL   BUMMABY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deducting 
receipts  from  sales,  etc.,  amounting  to  $137,108.32 : 

New  work $61, 800. 07 

Maintenance 75,  308.  25 

Net  total  expended 137, 108. 32 

Total  appropriations  to  June  30,  1920 145, 500. 00 


Fiscal  year  ending  June  30. 

1916 

1917 

1918 

1019 

1920 

Expended  for  maintenance  * 

$1,210.71 

$11,859.84 

$42,310.97 

$4,034.70 

$1,055.56 

Appropriated  or  allotted  ..         

35,000.00 

25,000.00 

7,000.00 

" 

1  Not  deducting  receipts  from  sales,  etc. 

July  1,  1919,  balance  unexpended $9,447.24 

June  30, 1920,  amount  expended  during  fiscal  year  for  maintenance.      ^  1, 055. 56 


July  1,  1920,  balance  unexpended 8, 391. 68 

Amount  availably  for  fiscal  year  ending  June  30, 1921 8, 391. 68 

Amount   (estimated)   required  to  be  appropriated  for  completion 

of  existing  pifoject *  Indeterminate 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1922 : 

For  new  work 'Indeterminate 

For   maintenance *  Indeterminate 

(c)  Kempe  Bend. 

Location  a/nd  description. — Six  hundred  and  seventy-three  miles  below  Cairo, 
right  bank. 

Original  condition. — Caving  in  this  bend  commenced  about  1865  and  continued 
with  unusual  rapidity,  destroying  one  levee  after  another  imtil  1899,  when  It 
had  nearly  reached  a  line  the  destruction  of  which  would  have  necessitated 
a  new  levee  of  extremely  difficult  and  costly  construction.  The  building  of 
this  new  line  would  have  required  a  long  period  of  time,  and  a  break  in  the 
front  line  in  the  meantime  would  have  been  disastrous  to  a  large  section  of 
country. 

Previous  projects. — ^None. 

Existing  project.— The  present  project  was  adopted  by  the  Mississippi  River 
Commission  in  1899,  and  provided  for  Y^^-otectlng  the  caving  bend  with  stand- 
ard revetment  of  willow  mattresses  an(\\,pper-bank  pavement. 


*  Not  deducting  receipts  from  sales.  ^I^ 


>  I&xc\\iBVve  ot  a^aUable  funds. 
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OperaiionB  and  re$uU8  during  fiscal  year, — Operations  were  commenGed  on 
October  1.  1919,  and  continued  until  February  7,  1920,  when  work  mrais  lnt»- 
rupted  by  the  high  stage  of  the  river.  Farther  work  was  impracticable  in  this 
bend  on  account  of  the  swift  current.  The  work  accomplished  during  the  year 
was  restoring  the  revetment  lost  by  caving  at  the  upper  end  between  sections 
11  and  13  and  at  the  lower  end  between  sections  60  and  64;  6,038  squares  of 
brush  mattresses  were  constructed  and  placed,  covering  420  linear  feet  of  bank 
at  the  upper  end  and  1,330  linear  feet  at  the  lower  end ;  1,700  linear  feet  of 
the  upper  bank  at  the  lower  end  of  the  revetment  were  graded ;  the  bank  was 
cleared  of  timber  between  sections  38  and  58  to  prevent  forming  obstructions 
to  future  work;  and  700  linear  feet  of  drainage  ditches  were  cut  and  opened 
to  improve  drainage  conditions  along  portions  of  the  reyetment  where  seep- 
age from  numerous  lakes,  bayous,  and  barrow  pits  is  believed  to  be  one  of  the 
causes  of  failure.  The  work  was  done  by  hired  labor  with  €rovernment  plant 
and  was  much  delayed  by  high  water  and  shortage  of  labor.  The  usual  an- 
nual surrey  of  this  bend  was  made  during  the  period  from  August  to  Novem- 
ber, 1919. 

The  expenditures  for  the  year  amounted  to  $190,947.27,  which  include  cost 
of  surveys,  material,  and  proportion  of  care,  repair,  and  maintenance  of  the 
plant  belonging  to  the  revetment  works  In  the  district. 

Condition  at  end  of  fiscal  year. — ^A  total  of  28,175  linear  feet  of  bank  revet- 
ment has  been  placed,  consisting  of  brush  mattresses  from  100  to  500  feet 
wide  for  the  subaqueous  bank  and  rock  and  concrete  pavement  for  upper  bank 
protection. 

Numerous  failures  of  the  revetment  have  occurred  since  the  work  was  com- 
menced in  1899  and  extensive  repairs  have  been  necessary. 

There  are  many  breaks  in  this  revetment  which  should  be  repaired  as  soon 
as  possible.  While  the  revetment  is  intact  above  low  water  along  the  front 
where  it  is  nearest  to  the  levee,  the  latest  surveys  show  that  the  mattress 
work  has  given  away  in  many  places  under  water  and  extensive  repairs  are 
urgently  needed,  covering  about  10,000  linear  feet,  to  prevent  further  deterio- 
ration and  consequent  danger  to  the  levee  line. 

The  mattress  work  was  completed  in  1913,  but  large  expenditures  for  main- 
tmiance  will  be  necessary  for  several  years. 

The  expenditures  on  existing  project  to  May  31,  1920,  were  $1,104,977.10  for 
new  work  and  $694,040.81  for  maintenance,  making  a  total  of  $1,799,017.91. 

The  following  table  gives  detailed  costs : 

LOCATION    OF    WORK,    KEMPE   BEND    (673    B.),    FOURTH    MISSISSIPPI    BIVEB   DIBTBICT. 

Mattresses,  total  area,  6,0S8  squares  (channel  mats,  5,7S8;  connecting  mats,  SOO). 

BUILDING  MATS. 


Items. 


Quantity  used. 


Total 
quantity. 


Total 
cost. 


Per  square. 


Quantity. 


Cost. 


Mobilisation  and  demobilizatiofi . 

^inch  strand 

A-lnch  strand , 

|-inch  strand , 

t inch  strand 
umber 

Wire,  No.  12 

Wire,  Silicon  brand 

Nails,  wire 

Clips,  Hnch 

Treenails 

Brush  and  poles 

Stone  and  concrete  ballast 

Rope,manilla 

Cement 

Sand  and  gravel 

Coal 

Oil. 


,  .pounds. 
.fV.do... 
....do... 
....do... 

feet. 

.pounds. 


»583.20 


SO.O0M 


399,909 
3,000 


10,987.68 
135.00 


66.222 
.4068 


1.819 
.083 


Miscellaneous  expenses. . 

Subsistence 

Steamboat  expenses 

Labor 

Supervision ^ 


number. 

do. 

cords. 

tons. 

IMunds. 

sacks. 

.cubic  yards. 

tons. 

gallons. 


43,300 


1,765.35 


7.171 


.393 


119,000 
6,699 


5S9.00 
30,538.90 


19.71 
1.109 


.0927 
5.066 


2,752 


459.72 


.455 


.0761 


152 
451 


1,002.20 

114. 14 

118.31 

11,203.98 

5,050.82 

21,461.71 

2,692.37 


.0251 
.0746 


.166 
.019 
.0196 

1.855 
.838 

3.6644 


Total  field  cost. 


86,681.38 


L/iyiLi^eu  uy   ' 


.OO 


'8 
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Jlifattreases,  total  area,  6,038  squares   {channel  mats,  5,738;  connecting  mats, 

300) — Continued. 

BALLASTING  AND  SINKING. 


Items. 


Quantity  used. 


Total 
quantity. 


Total 
cost. 


Per  square. 


Quantity. 


Cost. 


Mobilization  and  demobilization 

iAnch  strand IMunds . 

A-lnch  strand 1 do... 

f-inch  strand do. . . 

}-inch  strand do... 

Lumber feet. 

Wire,  No.  12 pounds. 

Wire,  Silicon  brand 

Nails,  wire 

Clips,  ^inch number . 

Treenails do... 

Brush  and  poles cords. 

Stone  and  concrete  ballast tons. 

Rope,  manilla pounds. 

Cement sacks. 

Sand  and  gravel cubic  yards . 

Coal 


S995.99 


24,687 
2,530 


629.35 
113.85 


5,002 


204.67 


4,857 
4,184 


16,785.00 
690.00 


Oil 

Miscellaneous  expenses. 

Subsistence 

Steamboat  expenses 

Labor , 

Supervision , 


.tons, 
.gallons. 


121 
1,321 


798.60 
334.47 
499.56 
7,276.71 
7, 172. 57 
11,440.16 
1,753.00 


Total  field  cost 47,692.93 


to.  1649 


4.088 
.419 


.1042 
.0188 


.8047 


3.614 
.0114 


.0200 
.2188 


.1322 
.0553 
.0827 
1.205 
L187 
L8046 
.2903 


GRADING  (1,700  LINEAR  FEET  OR  2,280  SQUARES). 

Mobilization  and  demobilization 

^inch  strand 

pounds. . 

A-innh  <itrftnd  , , . ,  - 

do 

-incb  strand 

do.... 

-Inch  strand 

do.... 

number 

feet.. 

Wire,  No.  12 

pounds.. 

Wire,  Silicon  brand 

Nails, wire .-  .- 

Clips,  Hnch 

,  ^nnmber, . 

Tree  nails 

do.... 

Brush  and  poles 

Stone  and  concrete  ballast 

cords.. 

tons.. 

Rope,  manlUa 

Cement 

pounds.. 

sacks.. 

202 

136.79 

.0886 

10.0148 

Sand  and  travel 

cubic  yards.. 

Coal 

tons.  - 

482 
98 

3,18L20 
24.73 

357.35 
2,417.92 

700.00 
3,993.46 

43L77 

.2114 
.043 

1.395 

Oil 

Mi^^cellaneons  expenses.  . 

gallons.. 

.0108 
.1567 

Subsistence 

1.0606 

Steamboat  expenses 

.307 

Labor \!7Z.. 

1.761 

Suj^ervision .., 

.1898 

Total  field  cost 

11,140.22 

9030— ENG  1920— FT  J 
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Summary  of  costs  {1,750  linear  feet  revetted^). 


Total  field  cost. 
Offloe  expenses. 

Surveys , 

Oare  of  plant... 
Repair  of  plant 
Depredatlo 


[on  of  plant. 


Total 145,525.40 


Subaqueoos  work. 


Per 
square. 


Total. 


22.210 


134,374.31 
IU4  3,770.56 
282        1,715.74 


100 
.739  . 


003.70 

s.ooaoo 


Upper  bank  work. 


Per 
square.^ 


M.886 
.024 
.350 


100 
.800 


ToUl. 


11, 14a  22 

i,ioaoo 
8oaoo 


22&00 

i,«n.oo 


14,80&22 


Grand 
totaL 


145,514.54 
4,87a5« 
2,516^74 


8S1.79 
O,000l00 


100,383.0 


1  Repair  work  cost  per  linear  foot  can  not  be  detennined. 

*  Cost  per  sqaare  completed  upper  bank  work. 

*  Upper  banlc  work  not  completed. 

Local  cooperation. — ^None. 

Terminal  facilities. — ^None. 

Effect  of  improvement. — ^The  efltect  of  the  Improvement  has  been  to  perma- 
nently locate  and  deepen  the  channel,  to  protect  the  bank  of  the  riTer»  and  to 
preserve  the  controlling  levee  line. 

Proposed  operations. — It  is  proposed  to  make  such  repairs  as  may  be  neceo- 
sary  to  maintain  the  existing  revetment 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Oommission  of 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Gommlaston. 


FINANCIAL  SUMMABT. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deducting  receipts 
from  sales,  etc.,  amounting  to  $1,797,065.69 : 

New  work $1, 101, 672. 35 

Maintenance 605, 393. 34 

Net  total  expended 1,797,065.69 


Total  appropriations  to  June  30,  1920 



1,966,000.00 

Fiscal  year  ending  June  30. 

1916 

1917 

1018 

1919 

1020 

Expended  for  maintenance  * 

10,000.65 
65,000.00 

152,020.61 
100,000.00 

S128,000.00 
128,00a00 

$77,257.25 

$184,164.65 

Appropriated  or  allotted 

298,000100 

1  Not  deducting  receipts  from  sales,  etc. 

July  1,  1919,  balance  unexpended $55,098.68 

Amount  allotted  from  sundry  civil  act  approved  July  19, 1919 148,000.00 

Amount  allotted  from  sundry  civil  act  approved  June  5, 1920 150, 000. 00 

Receipts  from  sales,  etc.,  during  fiscal  year  1920 1,821.41 

254,920.07 
June  30,   1920,   amount   expended   during  fiscal   year   for   main- 
tenance   -^ *  184, 164. 66 

July  1,  1'920,  balance  unexpended 170,755.42 

July  1,  1920,  outstanding  Uabilitles 9. 806. 83 

Amount  available  for  fiscal  year  ending  June  30,  1921 160,948.00 

^  Not  deducting  receipts  from  sales,  etc. 
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Amount  (estimated)  required  to  be  appropriated  for  completion  of  ' 

existing  project "  Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1922: 

For  new  work *  Indeterminate. 

For  maintenance *  Indeterminate. 

(d)  Harbors  at  Natchez j  Misa.,  and  Vidalia,  La. 

Location  and  description. — From  687  to  700  miles  below  Cairo,  left  and  right 
banks. 

Original  condition. — Caving  of  the  river  bank  in  Giles  and  Marengo  Bends  and 
in  front  of  the  city  of  Natchez  was  in  progress  as  far  back  as  authentic  record 
exists.  In  Giles  bend  the  ca\ing  had  progressed  to  such  an  extent  that  a  cut-off 
was  threatened  through  the  neck  of  land  between  Giles  and  Cowpen  bends,  which 
cut-off  would  have  destroyed  the  harbors  of  Nat(*hez  and  Vldalia.  In  Marengo 
bend  the  caving  had  destroyed  the  last  practl<'able  line  of  levee  between  Lake 
Concordia  and  the  river  and  caused  the  construction  of  a  new  line  behind  the 
lake  in  1881.  Many  thousand  acres  of  valuable  farming  lands  had  been  de- 
stroyed. The  caving  continued,  and  in  1912  threatened  the  destruction  of  the 
new  line  behind  the  lake,  as  well  as  an  important  railroad  line.  In  front  of  the 
city  of  Natchez  continued  caving  had  da»*troyed  nearly  all  of  the  historic 
"  Natchez-under-the-Hlll "  and  was  threatening  the  site  of  the  waterworks  sup- 
plying the  city  of  Natchez. 

Previous  projects. — The  work  originated  in  a  joint  congressional  resolution 
passed  June  28,  1879.  The  original  project  provided  for  protecting  the  caving 
banks  In  Giles  and  Marengo  bends  with  brush  and  stone.  Work  was  carried  on 
under  this  project  during  1881  and  1882.  Amount  expended,  $82,470.91.  No 
trace  of  this  work  remains. 

Existing  project. — Under  act  of  August  2,  1882,  the  work  was  placed  under 
the  direction  of  the  Mississippi  River  ConimLsslon,  but  remained  dormant,  except 
for  frequent  surveys  and  examinations,  until  1892.  On  November  7,  1892,  the 
commission  adopted  a  project  calling  for  the  construction  of  a  levee  along  the 
axis  of  Cowpen  Neck  to  prevent  the  flow  of  water  during  high  stages  of  the 
river  across  the  neck  and  consequent  danger  of  a  cut-off.  On  March  30,  1897, 
a  project  was  adopted  for  the  protection  of  the  bank  In  Giles  Bend  by  means  of 
submerged  sloping  spur  dikes  placed  at  intervals  of  about  450  feet.  In  1899  the 
project  was  modified  to  provide  for  continuous  'revetment  of  the  standard  type, 
vrith  mattresses  300  feet  wide,  together  with  upper-bank  pavement,  the  latter 
to  be  placed  only  after  the  action  of  the  river  had  graded  the  upper  bank  to  a 
sufliciently  flat  slope.  This  restriction,  so  far  as  It  related  to  work  subsequent 
to  18f)9,  was  removed  In  June,  1900.  In  1907  the  project  was  modified  to  Include 
the  revetment  of  the  Natchez  front  with  standard  revetment,  and  In  1912  to 
Include  the  revetment  of  Marengo  Bend. 

Operations  and  results  during  fiscal  year. — The  Improvement  of  the  harbors 
of  Natchez  and  Vldalia  Includes,  besides  the  levee  on  Cowpen  Neck,  revetment 
work  In  Giles  Bend,  Marengo  Bend,  and  along  the  front  of  the  city  of  Natchez. 

Oiles  Bend. — No  work  was  done  during  the  year  other  than  what  was  re- 
qulreil  to  protect  the  outer  end  of  the  Cowpen  Neck  Levee  during  the  high-water 
period.    The  usual  annual  survev  was  made  during  December,  1919. 

The  total  cost  of  this  work  during  the  year  was  $32,397.16  for  maintenance, 
which  Includes  cost  of  survey,  material,  high-water  protection,  and  proportion  of 
care,  repair,  and  maintenance  of  the  plant  belonging  to  the  revetment  works  In 
this  district,  the  difference  between  this  total  and  the  actual  money  expended 
l)elng  due  to  credits  for  materials  on  hand,  and  adjustment  for  rock  used  belong- 
ing to  Grand  Bay. 

Marengo  Bend. — Work  of  cutting  willows  and  constructing  mattresses  was  in 
progress  on  the  date  of  last  report.  Due  to  high  stage  of  the  river  which  cov- 
ered most  of  the  willow  bars,  little  was  accomplished  until  August,  1919.  All 
operations  were  discontinued  October  1,  1919.  and  the  plant  transferred  to 
Kempe  Bend.  The  work  during  the  year  was  confined  to  making  needed  repairs 
to  the  revetment  at  the  lower  end  between  sections  18  and  27,  where  caving  had 
destroyed  or  threatened  to  destroy  the  revetment. 

'Ezclnslye  of  available' ^^^^b- 


Digitized  by  VjOOQIC 


3222        REPORT  OF  THE   CHIEF   OF  ENGINEERS,   U.   S.  ABMY. 

A  totai  of  6»842  squares  of  mattress  were  constructed  and  sunk,  covering 
2,190  linear  feet  of  bank ;  the  upper  bank  was  graded  for  1,500  linear  feet,  and 
paved  for  1.245  linear  feet,  requiring  809  squares  of  pavement  as  follows:  Rodt 
pavement,  95  squares;  concrete  block  pavement,  40  squares;  concrete-ln-situ, 
674  squares. 

In  addition  to  the  above  work  550  linear  feet  of  drainage  ditelies  were  dug 
to  drain  old  borrow  pits  along  the  levee  back  of  the  revetment.  A  total  of 
9,550  tons  of  concrete  was  manufactured,  the  cost  of  which  is  absorbed  In  the 
cost  of  completed  revetment. 

The  usual  survey  of  this  bend  was  made  during  July  and  August,  1919. 

The  work  was  greatly  delayed  on  account  of  shortage  of  labor,  unfavorable 
weather,  and  river  conditions. 

The  work  was  done  by  hired  labor  with  Government  plant  at  a  total  cost  of 
$111,570.55  for  maintenance,  surveys,  material,  and  proportion  of  care,  repair, 
and  maintenance  of  plant  belonging  to  the  revetment  works  in  the  district,  the 
difference  between  this  total  and  the  actual  money  expended  being  due  to  credits 
for  materials  on  hand. 

The  following  table  gives  detailed  costs : 

LOCATION   OF   WORK,    MARENGO  BRND    (692    B),   FOUBTH    MISSISSIPPI   BIVEB    DISTBICT. 

Mattresses,  total  area,  6,8 'i2  squares  (channeJ,  mats,  6,818;  connecting  mats,  5S4)- 

BUILDING  MATS. 


Quantity  used. 

Per  square. 

lUivn^. 

Totel 
quantity. 

Total 
cost. 

Quantity. 

CosL 

Mobilization  and  demobilization 

$600.00 

12,313.93 

157.50 

2,109,00 

641.70 

25,034.19 

539.67 

1,136.20 

101. 16 

151.66 

10,079.79 

6,670.00 

22,034.35 

2,019.71 

tOiOSTS 

Lumber 

Wire,  No.  12 

Nails,  wire 

Tpeemails 

Brush  and  poles 

Rope,  manila 

Coal 

Oil 

ifeet.. 

pounds.. 

do.... 

number.. 

oords.. 

pounds.. 

tons.. 

610,305 
3,500 
57,000 
140,000 
7,914 
3,231 
172 

75.449 
.615 
8.331 
20.46 
L167 
.472 
.025 

1.79 
.00 
.308 
.0838 
S.8Q0 
.078 
.166 
.015 

MiswlIftT)W)us  expenses. . ,               

.022 

Subsistence 

1.473 

Steamboat  expenses 

.814 

Labor 

3.2206 

Supervision 

.297 

Total  field  cost 

82,487.85 

BALLASTING  AND  SINKING. 


Mobilizatkm  and  demobilization. 

Lumber 

Wire,  No.  12 

Nails,  wire 

Stone  and  ballast 

Rope,  manila 

Coal 

Oil. 


feet.. 

.pounds.. 
.  ..do.... 

tons.. 

..pounds.. 
tons.. 


Miscellaneous  expense. . 

Subsistence 

Steamboat  expenses 

Labor 

Supervision 


Total  field  cost. 


30,266 
2,970 
5,738 
5,504 
4,850 
137 


$518.00 

481.63 

133.65 

232.70 

13,815.15 

810.00 

904.20 

7L13 

52.17 

2,112.21 

7,565.76 

6,379.15 

1,139.47 


34,205.12 


4.423 
.4344 
.0838 
.8044 
.708 
.020 


tdOTST 
.0701 
.0196 
.OSIO 

2L0I9 
.1U3 
.1328 
.0104 
.O0» 
.3067 

1.104 
.9323 
.1685 


Digitized  by  VjOOQIC 


MISSISSIPPI  RIVER  COMMISSION. 


3223 


Oradinffy  1,500  linear  feet,  or  2,000  squares. 


Quantity  used. 

Per  square. 

Items. 

Total 
quantity. 

Total 
cost. 

Quantity. 

Cost. 

Rope,  manila 

Oil. //.V////.'.  *■.'.".' ■".".■.".".'.■.".".'■■..■."." . 

pounds.. 

tons.. 

149 
422 

125.00 

2, 785. 20 

21.68 

313.4.5 
2,144.20 

4.53. 78 
3,541.37 

382.89 

0.075 
.211 

10.0125 
1.3826 
.0106 

MfscRlIaTieous  e.xpenaes 

.  1567 

Subsistence 

1.0721 

Steamboat  expenses 

.22689 

iiabor ^ 

-  1.7756 

Supervision 

.19144 

Total  field  cost 

9,667.57 

1 

Paving,  rock  and  concrete,  l,2Jf5  linear  feet,  or  809  squares. 


Items. 


Quantity  used. 


Total 
quantity. 


Mobilization  and  demobilization 

Stone  and  ballast tons. 

Rope,  manila pounds . 

Cement sacks. 

Sand  and  gravel cubic  yards. 

Coal 


Oil. 

Subsistence 

Steamboat  exT)enses.. 

Labor 

Supervision 


.tons. 


Total  field  cost. 


464 

2,632  ; 

3,280 

1,048 

64 


Total 
cost. 


$252.05 
751. 75 
440.00 

2, 164. 80 
408.90 
422.40 
17.49 
689.06 
600.00 

2,481.52 
305.09 


8,533.06 


Per  square. 


Quantity. 


.5736 
3.253 
4.054  . 
1.295 

.0791 


Cost. 


10.3115 
.9292 
.5438 

2.675 
.5054 
.5221 
.0216 
.8517 
.7416 

3.067 
.3771 


Summary  of  costs,  2,190  linear  feet  revetted,^ 


Subaqueous  work. 


Per 
square. 


Total. 


Upper-bank  work. 


Per 
square.' 


Total. 


Grand 
total. 


Total  field  cost 

Office  expenses 

Surveys 

Depreciation  of  plant. 
Repair  of  plant 


S17.055 
.529 
.232 
.892 
.101 


S116,692.97 

3,623.00 

1,600.00 

5,400.00 

685.00 


11.693 
.500 
.247 
.916 
.110 


S18,20a63 

1,040.30 

495.55 

2,090.00 

220.00 


$134,893.60 

4,663.90 

2,095.55 

7,490.00 

905.00 


Total. 


128,000.97 


22,046.48 


150, 047.  a 


1  Repair  work  cost  per  linear  foot  can  not  be  determined.    Work  not  complete. 
}  Cost  per  square  completed  upper-bank  work. 


Natchez  front, — No  construction  work  was  done  during  the  year.  The 
usual  survey  was  made  in  December,  1919.  The  expenditures,  amounting  to 
$5,978.08,  were  for  surveys,  material  and  proportion  of  care,  repair  and  mainte- 
nance of  the  plant  belonging  to  the  revetment  works  in  the  district. 

Condition  at  end  of  fiscal  year. — In  Giles  bend  a  total  of  20,917  linear  feet 
of  subaqueous  bank  revetment  has  been  placed,  consisting  of  spur  dikes,  brush 
mattres.<*es  from  300  to  500  feet  wide,  with  upper  bank  protection  of  stone 
and  concrete  for  17,340  linear  feet. 

A  spur  levee  16,621  feet  long  has  been  completed  to  approved  grade  on  the 
axis  of  Cowpen  Point. 
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The  work  ha8  been  successfal  In  preventing  the  threatened  cut-off  between 
Oiles  and  Cowpen  bends,  although  numerous  failures  of  the  revetment  have 
occurred.    Extensive  repairs  are  urgently  needed. 

During  the  high  water  of  1920  the  current  caused  some  damage  to  the  slope 
of  the  Cowpen  Neck  levee  at  the  outer  end,  which  should  be  repaired.  The 
construction  of  a  dike  to  deflect  the  current  away  from  the  slope  may  become 
necessary.  A  cave  has  occurred  in  the  protected  bank  opf>osite  the  end  of  the 
levee  and  ^Iso  several  failures  in  the  revetment  at  the  upper  end  of  the  bend. 
Otherwise  the  revetment  apparently  is  in  good  condition,  requiring  only  ordi- 
nary repairs. 

In  Marengo  bend  the  bank  has  been  protected  for  12,844  linear  feet  with 
brush  mattresses  from  300  to  500  feet  wide  for  the  subaqueous  i)rotection  work 
and  stone  and  concrete  for  upper-bank  protection.  The  work  has  not  held 
well  ahd  is  badly  in  need  of  further  extensive  repairs.  It  has  been  successful 
in  preventing  the  breaching  of  the  levee  line  which  it  was  designed  to  protect 

After  work  was  suspended  in  October,  1919,  the  small  cave  reported  in  July 
at  section  28  extended  upstream  and  has  destroyed  to  date  of  this  report 
about  1,000  linear  feet  of  the  subaqueous  revetment.  The  surveys  show  that 
in  the  last  year  shoaling  of  the  channel  at  the  extreme  upper  end  and  scouring 
at  the  lower  end  has  taken  place,  with  only  slight  changes  along  the  middle 
portion  of  the  revetment.    Caving  is  still  active. 

On  the  Natchez  front  the  bank  has  been  protected  for  3,536  linear  feet  in 
two  detached  pieces,  upper  2,136  feet  long  and  lower  1,400  feet  long,  separated 
by  an  unprotected  gap  of  about  1,600  feet.  The  work  consists  of  mats  300  feet 
wide  with  upper  bank  protection  of  rock  where  foimd  necessary.  The  work 
has  been  successful  in  preventing  further  recession  of  the  bank  on  the  harbor 
front.    All  work  is  apparently  in  good  condition. 

The  project  for  improving  the  h>:rbors  at  Natchez  and  Vidalla,  Miss,  and 
La.,  has  not  been  completed.  Further  extensions  of  the  work  in  Marengo  bend 
and  along  the  Natchez  front  will  be  required.  The  project  is  about  80  per 
cent  completed.  Very  large  exi)enditure8  for  maintenance  will  be  required  for 
a  number  of  years. 

The  total  expenditures  on  existing  project  to  May  31,  1920,  In  Giles  bend 
were  $1,296,587.54  for  new  work  and  $531,262.61  for  maintenance,  making  a 
total  of  $1,827,850.15 ;  in  Marengo  bend  $381,857  for  new  work  and  $441,343.62 
for  maintenance,  making  a  total  of  $823,200.62 ;  on  the  Natchez  front  $120,730.26 
for  new  work  and  $15,311.23  for  maintenance,  making  a  total  of  $136,041.49. 

Local  cooperation. — ^None. 

Terminal  facilities. — Consist  of  a  public  landing  plaice  for  steamboats  plying 
on  the  Mississippi  River  and  an  Inclined  elevator  for  transfer  of  freight  between 
the  landing  and  the  top  of  the  bluff.  These  facilities  are  considered  inadequate 
for  existing  commerce,  and  more  particularly  for  tlie  increased  commerce  that 
should  be  developed  on  the  Mississippi  River  in  view  of  the  facilities  afforded* 
by  the  channel  improvement.  For  a  full  description  of  terminal  facilities  see 
House  Document  No.  652,  Sixtj'-sixth  Congress,  second  session. 

Effect  of  improvement, — ^The  effect  of  the  improvement  has  been  to  locate  and 
deepen  the  channel,  to  protect  the  banks  of  the  river,  to  preserve  the  controlling 
levee  line  in  Marengo  Bend,  to  prevent  a  cut-off  between  Giles  and  Cowpen 
bends,  and  to  preserve  the  harbor  front  of  Natchez,  Miss.,  and  Vidalia,  La. 

Proposed  operations. — It  is  proposed  to  make  such  repairs  as  may  be  possible, 
widening  the  revetments  where  the  channel  of  the  river  has  destroyed  the  outer 
edge  of  the  mats,  and  making  such  repairs  and  extensions  to  preserve  existing 
work  as  available  funds  and  the  supply  of  labor  may  permit. 

Recommended  modifications  of  project. — None. 

.References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Commission  of 
November  19,  1914,  the  secretary  Is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 
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Financial  summary. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deduct- 
ing receipts  from  sales,  etc.,  amounting  to  $2,944,494.97. 

New  work $1, 799, 174. 80 

Maintenance 1, 145, 320. 17 

Net  total  expended 2,944,494.97 

Total  appropriations  to  June  30, 1920 3, 108, 500. 00 


Fiscal  year  ending  June  30. 

lOlS 

1917 

1918 

1919               1920 

Expended  for  new  * 

$67,485.66 
78,690.61 

1 

Expended  for  malntccianee  * 

$163,066.76 

$i66, 264. 90  Siso.  86i  62  '  ii48. 487.  AS 

Total  expended  > 

136,076.27 

163,066.76 

100,264.90 

180,852.62  j    148,487.68 

Appropriated  or  allotted 

2oo,ooaoo 

95,000.00 

173,000.00 

1   239,00a00 

July  1,  1919,  balance  unexpended $73,494.71 

Amount  allotted  from  sundry  civil  act  approved  July  19, 1919 149, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5, 1920 90, 000. 00 

Receipts  from  sales,  etc.,  during  fiscal  year  1920 400. 00 

312, 894. 71 
June  30,  1920,  amount  expended  during  fiscal  year  for  maintenance- *  148, 487.  68 

July  1,  1920,  balance  unexpended 164,407.03 

July  1,  1920,  outstanding  liabilities 8, 204. 59 

4mount  available  for  fiscal  year  ending  June  30, 1921 156, 202. 44 

Amount   (estimated)   required  to  be  appropriated  for  completion 

of  existing  project •  Indeterminate 

Amount  that  can  be   profitably   expended   in   fiscal    year   ending 
June  30,  1922 : 

For  new  work Indeterminate 

For  maintenance *  Indeterminate 

(e)  Junction  of  the  Mississippi,  Red,  and  Atohafalaya  Rivers, 

Location  and  description. — Seven  hundred  and  sixty-four  miles  below  Cairo, 
right  bank. 

Original  condition. — Prior  to  1831  the  Red  River  entered  the  Mississippi  and 
the  Atchafalaya  flowed  out  from  the  Mississippi  near  the  apex  of  a  long  horse- 
shoe-shaped bend.  In  1831  Shreve's  cut-off  was  made  across  the  narrow  part 
of  the  peninsula  forming  the  interior  of  the  horseshoe  bend,  and  left  the  mouth 
of  the  Red  and  the  head  of  the  Atchafalaya  in  a  lake  with  a  precarious  connec- 
tion with  the  Mississippi  River.  In  the  course  of  time  the  entrance  to  and 
channel  througli  this  lake,  known  as  Old  River,  became  greatly  obstructed 
during  low  water  by  sand  bars  and  shoals.  In  addition  to  this  the  channel  of 
the  Atchafalaya,  carrying  much  of  the  discharge  of  Red  River,  augmented  at 
times  by  water  from  the  Mississippi,  commenced  to  enlarge  with  great  rapidity 
until  there  was  some  apprehension  that  the  Mississippi  might  desert  its  present 
channel  and  flow  to  the  Gulf  of  Mexico  by  way  of  the  Atchafalaya. 

Previous  projects.-— The  project  adopted  by  act  of  June  18,  1878,  provided  for 
maintaining  a  navigable  channel  during  low  water  between  the  Mississippi,  Red, 
and  Atchafalaya  by  means  of  dredging  and  washing  the  channel  with  the  wheels 
of  steamboats.  The  act  of  August  2, 1882,  transferred  the  supervision  of  the  work 
to  the  Mississippi  River  Commission.  The  modified  project  adopted  in  1896-1897 
provided  for  the  construction  of  six  low  relief  submerged  dams  across  the 
Atchafalaya  near  Slmmesport,  La.,  to  prevent  the  further  enlargement  of  that 


>  Not  Aedactliiff  receipts  ftom  sales,  etc.  ftlBxelvdve  of  avEUable  funds. 
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stream ;  the  construction  of  a  dam  across  Old  River  between  the  mouth  of  Red 
and  head  of  Atchafalaya ;  the  reopening  of  a  channel  to  the  Mississippi  River 
by  way  of  Upper  Old  River,  and  the  maintenance  of  navigation  during  low 
water  by  dredging  In  Lower  Old  River.  In  1897  this  project  was  modified  to 
provide  only  for  the  maintenance  of  navigation  by  dredging  through  Lower  Old 
River,  and  for  the  maintenance  of  the  sill  dams  already  built,  Nos.  1  and  S. 
The  dam  across  Old  River  was  destroyed ;  first,  by  making  a  cut  through  it  for 
the  passage  of  steamboats,  and  subsequently  by  the  current  of  the  river. 

Existing  project. — ^The  present  project,  adopted  in  1807  by  the  Mississippi  River 
Commission,  provides  for  the  securing  of  low-water  navigation  through  Lower 
Old  River  between  the  Mississippi,  Red,  and  Atchafalaya  Rivers  by  dredging; 
the  maintenance  of  sill  dams  Nos.  1  and  3  In  the  Atchafalaya ;  and  the  care  and 
maintenance  of  the  hydraulic  dredge  The  Rant,  belonging  to  the  work. 

Operations  and  results  during  fiscal  year. — ^The  subproject  for  this  worlK 
provided  for  dredging  a  curved  channel  across  the  bar  at  the  mouth  of  Old  River 
to  a  width  of  200  feet  and  depth  of  6  feet  below  the  zero  of  Barbre's  landing 
gauge,  the  maintenance  of  the  sill  dams  in  the  Atchafalaya  River  and  the  care 
and  repair  of  the  hydraulic  dredge  The  Ram,  all  work  to  be  done  by  day 
labor  and  Government-owned  plant. 

A  survey  over  the  bar  at  the  mouth  of  Old  River  was  made  and  a  curved 
channel  staked  out  in  July,  1919. 

The  river  having  fallen  to  a  stage  of  16.6  feet  on  the  Red  River  landing 
gauge,  and  there  being  but  10.5  feet  of  water  in  the  channel  over  the  bar  at  the 
entrance  to  Old  River,  dredging  by  the  hydraulic  dredge  The  Ram  was  com- 
menced August  6,  1919.  and  continued  until  September  30,  1919.  The  tJ.  S. 
dredge  Delatour  was  rented  from  the  district  engineer,  New  Orleans  district 
She  assisted  The  Ram  between  September  5  and  25.  A  channel  was  dredged 
200  feet  wide  to  zero  of  gauge,  and  125  feet  wide  to  minimum  depth  of  6  feet  on 
the  gauge. 

Navigation  was  not  obstructed  during  the  year.  The  lowest  reading  of  the 
Red  River  landing  gauge  was  4.8  feet.  The  total  length  of  the  channel  dredged 
was  about  1,640  feet  and  the  total  amount  of  material  pumped  was  about 
57,912  cubic  yards.  During  such  times  as  the  dredge  The  Ram  was  not  used 
for  dredging  In  Old  River  she  was  used  to  pump  sand  and  gravel  for  the  manu- 
facture of  concrete  ballast;  4,8^  cubic  yards  of  such  material  was  obtained 
from  Tarbert  Bar.  The  dredge  The  Ram  was  also  used  to  fill  in  sloughs  be- 
hind the  levees  at  Hermitage,  La.,  pumping  12,500  cubic  yards  of  material  and 
11,325  cubic  yards  at  Waterloo,  La.,  making  a  total  of  23,825  cubic  yards  of 
material  dredged  and  deposited  by  pipe  line.  The  Ram  was  undergoing  repairs 
between  June  1  and  23;  July  20  and  27;  November  7,  1919;  and  January  7, 
1920.  and  May  8  and  31,  1920. 

The  usual  hydrographlc  survey  over  the  sill  dams  in  the  Atchafalaya  was 
made.  Changes  at  the  sill  dams  are  noticeable  and  repairs  to  the  mattress  work 
should  be  made  as  soon  as  practicable. 

The  amount  expended  from  June  1,  1919,  to  May  31,  1920,  Is  $27,065.22,  dis- 
tributed as  follows: 

Dredging $12, 545. 65 

Surveys  932. 36 

Repairs  to  plant 11, 874. 44 

Overhead 397. 01 

Miscellaneous 1, 306. 49 

Total 27, 055.  95 

Depreciation  of  plant 695.00 

Gross  total 27, 750. 95 

Condition  at  end  of  fiscal  year, — The  work  consists  of  maintaining  two  brush 
and  stone  sill  dams  in  the  Atchafalaya  River  to  restrict  its  outlet  capacity  and 
the  maintenance  by  dredging  of  low-water  navigation  between  the  Mississippi, 
Red,  and  Atchafalaya  Rivers.  The  sill  dams  are  In  bad  condition  and  in  need 
of  repair.  The  dredged  channel  has  not  heretofore  proved  permanent,  and 
annual  dredging  at  low  water  has  been  necessary  to  remove  the  deposits  m&de 
during  high  water. 

The  total  expenditures  on  existing  project  to  May  31,  1920,  were  $672,332.35 
for  new  work  and  $660,652.89  for  maintenance,  making  a  total  of  $1,332,985.44. 
The  project  Is  not  susceptible  of  completion  at  present 
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Local  cooperation, — Prior  to  the  United  States  assuming  charge  of  this  work 
In  1878  the  State  of  Louisiana  had  endeavored  to  maintain  navigation.  Owing 
to  lapse  of  time  the  amount  expended  by  the  State  is  unobtainable. 

Terminal  facUitiea, — ^None. 

Effect  of  improvement. — ^Low-water  navigation  between  the  Mississippi,  Red, 
and  Atchafalaya  has  been  maintained,  and  the  enlargement  of  the  Atchafalaya 
has  been  restricted. 

Proposed  operations. — It  is  proposed  to  make  snch  repairs  as  may  be  neces- 
sary to  maintain  the  sill  dams  and  to  continue  dredging  when  necessary  to 
maintain  a  curved  channel  200  feet  wide  and  6  feet  below  the  zero  of  Barbre*s 
gauge  across  the  bar  at  the  mouth  of  Old  River. 

Recommended  m4>diflcation8  of  project. — None. 

References  to  published  articles  not  previously  reported, — None. 

Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 

FINANCIAL  SUMMABY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deducting  receipts 
from  sales,  etc.,  amounting  to  $1,329,006.97 : 

New  work $672, 332. 35 

Maintenance 668, 150. 04 


Net  total  expended 1,340,482.39 


Total  appropriations  to  June  30, 192 

0 ^ 

1-  .V 

r5,791.00 

Fiscal  year  ending  Jane  30. 

1910 

1917 

1918 

1919 

1920 

Expended  for  xnaintenance  1 

$34,731.15 

$21,977.32 

$10,80&50 

$17,043.67 

$34,718.18 

Appropriated  or  allotted 

15,000.00 

15,000.00 

15,000.00 

70,ooaoo 

1  Not  deducting  receipts  from  sales,  etc. 

July  1, 1919,  balance  unexpended $1, 500. 21 

Amount  allotted  from  sundry  civil  act  approved  July  19,  1919 55, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5,  1920 15, 000. 00 

71, 500. 21 
June  30,   1920,   amount   expended  during  fiscal   year  for  mainte- 
nance   *24, 718. 18 


July  1,  1920,  balance  unexpended 46, 782. 03 

July  1,  1920,  outstanding  Uabilities 725. 02 

Amount  available  for  fiscal  year  ending  June  30,  1921 46, 057. 01 

Amount  (estimated)  required  to  be  appropriated  for  completion  of 

existing   project *  Indeterminate 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1922 : 

For  new  work -» . "  Indeterminate 

For   maintenance ! "  Indeterminate 

if)  Grand  Bay, 

Location  and  description. — ^Eight  hundred  and  eight  miles  below  Cairo,  right 
bank. 

Ongin(il  condition, — Caving  of  the  river  banks  at  this  locality  had  been  in 
progress  for  many  years,  but  the  exact  date  is  unknown.  Within  recent  years 
caving  became  more  and  more  active  until  the  levees  across  the  lower  ends  of 


^  Not  deducting  receipts  from  sales,  etc. 


•  Exclusive  of  avallable^ands. 

Digitized  by  VjOOQIC 


3228        REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ABACT. 

False  River  were  threatened.  The  destruction  of  these  levees  waukl  have  prob- 
ably entailed  the  building  of  a  long  and  costly  line  around  Falae  River  and  the 
abandonment  to  overflow  of  a  large  area  of  cultivated  land. 

Previous  projects. — None. 

Existing  project. — The  project  adopted  in  1916,  provides  for  the  protection  of 
the  caving  bank  for  a  distance  of  about  5,000  linear  feet  with  willow  mats  400 
feet  wide  and  upper-bank  pavement. 

Operations  and  results  during  the  fiscal  year. — No  work  was  done  during  the 
year,  except  salvaging  a  small  amount  of  rock,  as  all  the  revetment  plant  was 
more  urgently  needed  elsewhere.  The  usual  survey  was  made  during  I>ecem- 
ber,  1919. 

The  expenditures  amounting  to  $19,423.30  were  for  surveys,  and  a  proportion 
of  the  care,  repair,  and  maintenance  of  the  plant  belonging  to  revetment  works 
in  the  district 

Condition  at  end  of  fiscal  year. — A  total  of  3,180  linear  feet  of  bank  is  re- 
vetted with  mattresses  400  feet  wide  and  a  pavement  of  rock  and  concrete  ex- 
tending to  the  top  of  the  bank.  There  are  two  small  breaks  in  this  revetment 
There  is  evidence  of  scour  along  the  outer  edge  of  the  revetment  and  some  of 
the  mattress  work  has  given  way  along  its  outer  edge  and  extensive  repairs 
are  needed  to  put  the  work  in  good  condition.  The  unprotected  bank  lias  caved 
for  a  distance  of  1,200  feet  above  and  3,000  feet  or  more  below  the  revetment 
The  project  is  about  40  per  cent  completed.  The  total  expenditures  on  existing 
project  to  May  31,  1920.  were  $142,565.51  for  new  work  and  198,200.15  for  main- 
tenance, making  a  total  of  $235,765.66. 

Jjoeal  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  itnprovetnent. — ^The  effect  of  the  Improvement  has  been  to  locate 
and  deepen  the  channel,  to  protect  the  bank  of  the  river  and  to  preserve  the 
levees  across  the  lower  ends  of  False  River. 

Proposed  operations. — It  is  proposed  to  put  this  revetment  in  repair  and  ex- 
tend it  down  stream  as  soon  as  pos.slble  to  cover  a  large  cave  that  tool^  place 
during  the  year  and  now  threatens  the  levee. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Ck>mmission, 
November  19,  1914,  the  Secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  RIvct  Ck)mmissioD. 

FINANCIAL    SUUMABT. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deducting  receipts 
from  sales,  etc.,  amounting  to  $229,114.63: 

New  work $142, 565. 51 

Maintenance 86,  549. 12 

Net  total  expended 229, 114. 63 

Total  appropriations  to  June  30, 1920 458, 000. 00 


Fiscal  year  oadlng  June  30. 

1910 

1917 

1918 

1919 

1920 

KxTMndad  for  new  work  i 

$142,505.61 

$02,834.82 

•8,230:C7 

921,735.46 

Total  expended  ^ 

142,505.51 

02,834.82 

8,230.07 

21,73N.40 

AnnroDfiated  or  allotted 

175,000.00 

158,000.00 

25,000l00 

1 

1  Not  deducting  receipts  from  sales,  etc. 

July  1,  1919,  balance  unexpended —  $125,620.83 

Amount  allotted  from  sundry  civil  act  approved  July  19, 1919 25, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5,  1920 100, 000. 00 

250,620.83 
June  30, 1920,  amount  expended  during  Hscal  year  for  maintenance.    *21, 735. 46 


^  Not  deducting  receipts  from  sales,  etc. 

Ji 
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July  1, 1920,  balance  unexpended ^228,885.37 

July  1,  1920,  outstanding  liabilities 265. 62 


Amount  available  for  fiscal  year  ending  June  30, 1921 228, 619.  75 


Amount  (estimated)  required  to  be  appropriated  for  completion 

of  existing  project *  Indeterminate, 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1922: 

For  new  work •  Indeterminate. 

For  maintenance •  Indeterminate. 

(g)  Plaquemine,  Im. 

Location  and  desmption, — Eight  hundred  and  fifty-four  miles  below  Cairo, 
right  bank. 

Original  condition, — Caving  in  this  bend  has  been  in  progress  from  an  early 
date,  probably  for  a  hundred  years  or  more,  but  the  exact  date  is  unknown. 
The  caving  had  destroyed  a  eousiderable  portion  of  the  town  of  Plaquemine  and 
several  lines  of  levee,  and  was  threatening  the  Government  lock  at  the  head  of 
Bayou  Plaquemine.  Caves  or  subsidence  of  enormous  extent  occurred  at  wide 
internals  without  warning. 

previous  projects. — The  work  originated  under  the  river  and  harbor  act  of 
August  11,  1888,  which  provided  for  "  ♦  ♦  ♦  securing  a  navigable  channel 
60  feet  wide  and  6  feet  in  depth,  from  deep  water  up  to  Plaquemine  Dllie,  and 
for  securing  the  mouth  of  the  bayou  from  further  caving."  The  project  pro- 
viding for  the  construction  of  four  submerged  sloping  spur  dikes  of  brush  and 
stone,  placed  at  Intervals  of  about  1,000  feet.  In  1893  the  project  was  modified 
to  provide  for  continuous  revetment  of  the  bank  with  willow  mats.  Up  to  1902 
five  spur  dikes  had  been  constructed  and  the  intervals  between  extensively 
mattresse<l,  at  a  cost  of  $258,516.22.  Operations  were  suspended  until  1911, 
when  tlie  work  was  put  under  the  supervision  of  the  Mississippi  River  Com- 
mission. 

Existing  project. — ^The  project  adopted  In  1911  provides  for  a  continuous 
standard  bank  revetment  in  front  of  the  Government  lock  and  the  town  of 
Plaquemine  with  mattresses  400  feet  wide  and  upper-bank  pavement. 

Operations  a'nd  results  during  fiscat  year. — No  work  was  done  except  a  small 
amount  of  grading  of  the  upper  bank  and  salvaging  of  a  small  quantity  of  rock. 
At  the  time  the  revetment  plant  was  available  for  this  work  the  high  stage  of 
the  river  made  it  Impracticable  to  prosecute  the  work.  Some  mattresses  were 
constructed  but  river  conditions  made  it  necessary  to  tow  them  to  New  Orleans 
Harbor  and  they  were  used  there.  The  work  projected  at  Plaquemine  can 
only  be  done  at  a  very  low  stage  of  the  river.  The  plant  was  urgently  needed 
for  work  In  New  Orleans  Harbor  throughout  the  low-water  senfmn.  Therefore 
no  work  could  be  done  at  this  place. 

The  usual  survey  of  this  bend  was  made  during  October,  November,  and 
Decenjber,  1919. 

All  of  the  work  was  done  for  the  maintenance  of  existing  revetment. 

The  total  cost  of  this  work  during  the  year  was  $67,379.73  for  maintenance, 
the  difference  between  this  total  and  the  actual  money  expended  being  due 
to  credits  for  materials  on  hand  and  due  from  New  Orleans  Harbor  work. 

Condition  at  end  of  fiscal  year. — ^Thls  revetment  Is  6,370  feet  long.  No 
change  has  taken  place  in  the  caving  of  the  upper  and  subaqueous  bank  re- 
ported last  year.  There  were  no  new  or  recent  breaks  visible  along  the  shore 
line  this  low-water  season.  The  survey  made  last  December  Indicates  ex- 
tensive repairs  are  urgently  needed  to  put  this  revetment  In  good  condition. 

The  total  expenditure  on  existing  project  to  May  31,  1920,  has  been  $189,- 
688.82  for  new  work  and  $251,331.04  for  maintenance,  making  a  total  of  $441,- 
019.36 

Local  cooperation. — None. 

Terminal  facilities. — None. 

Effect  of  improvement. — The  effect  of  the  improvement  has  been  to  locate 
and  deepen  the  channel,  to  partially  protect  the  bank  of  the  river,  and  to 
preserve  the  levee,  the  Government  lock  and  the  town  of  Plaquemine,  La. 

Proposed  operations. — It  Is  proposed  to  make  such  lepalrs  as  may  be  prac- 
ticable, widening  the  revetment  where  the  channel  of  the  river  has  destroyed 


>  E<xclu8iye  of  available  funds. 
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the  outer  edge  of  the  mats,  and  making  snch  extensions  as  the  available  funds 
may  permit. 

Recommended  modifications  of  project. — None. 

Refcretiren  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Ck>EmniflBion 
of  November  19,  1914,  the  Secretary  is  charged  with  the  duty  to  secure  com- 
plete commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi   River. 

Appropriations. — St»e  current  report  of  the  Mississippi  River  CJomnilssIon. 

FINANCIAL  SVMMABY. 

Amount  expen(le<l  on  nil  projects  to  June  30,  1920,  after  deducting?    receipts 
from  sales,  etc.,  amounting  to  $437,651.08 : 

New  work $189,  688.32 

Maintenance 24T,  962.  76 


Net  total  expemkHl 43T.  651.  08 


Total  appropriations  to  June  30,  1920 559,  385.  18 


Fiscal  year  ending  June  30. 

1916 

1917 

1918 

1919 

1920 

Expended  for  new  work  * 

126,566.92 
24,590.33 

Expendei  for  maintenance  ^ 

$1,859.85 

175,000.00 

175,385.23 

968,  SSi.  38 

Total  expended  ^ 

51, 157. 25 

1,859.85 

75,000.00 

75,385.23 

68,881.38 

Appropriated  or  allotted.. 

75,000.00 

88,000.00 

i78,ooaoo 

>  Not  deducting  receipts  from  sales,  etc. 

July  1,  1919.  balance  unexpendeil $12,616.19 

Amount  allotted  from  sundry  civil  act  approved  July  18,  1919 *78,  000.  00 

Amount  allotted  from  sundry  civil  act  approved  June  5,  1920 100,  OOO.  00 

Receipts  from  sales,  etc.,  during  fiscal  year  1920 472.  50 


191, 088.  60 
June  30,  1020,  amount  expended  during  fiscal  year  for  maintenance.  *  68, 881.  38 

July  1,  1920,  balance  unexpended 122,207.31 

July  1,  1920,  outstanding  liabilities 59.  90 


Amount  available  for  fiscal  year  ending  June  30,  1921 122, 147.  41 

Amount  (estimated)  required  to  be  appropriated  for  completion  of 

existing  project 'Indeterminate 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1922: 

For  new  work ■indeterminate 

For  maintenance *  Indeterminate 


(h)  Harbor  at  New  Orleans,  La. 

Location  and  description. — Nine  hundred  and  sixty-five  miles  below  Cairo, 
right  and  left  banks. 

Original  condition. — As  far  back  as  authentic  records  exist,  the  river  banks  in 
the  concave  bends  of  tlie  river  comprised  in  New  Orleans  Harbor  have  been 
caving,  destroying  wharves,  levees,  railroad  terminals,  and  other  works  of  pub- 
lic improvement,  thus  obstructing  commerce. 

Previous  projects. — In  1878  a  mixed  board  of  Army  and  civil  engineers  was 
convened  to  examine  and  report  on  the  means  necessary  to  protect  the  wharves 
and  harbor  from  the  incursions  of  the  river.  By  act  of  June  18,  1878,  Congress 
made  an  appropriation  to  begin  the  work.  The  approved  project  contemplated 
the  protection  of  the  cavlngs  bank  In  the  third  district  reach  with  mattresses 


*  Original    alloment    $S8.000 ;    $10,000    transferred    to    allotment 
Orleans,  La." 

*  Not  deducting  rocelpts  from  sales,  etc. 

*  Exclusive  of  available  funds. 


'  Harbor    at    New 
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constructed  of  fish-pole  cane.  Work  was  prosecuted  until  September  29,  1881, 
when  the  project  was  definitely  abandoned,  after  an  expenditure  of  $114,564.72. 

Existing  project, — ^The  act  of  August  2,  1882,  placed  the  work  under  the  super- 
vision of  the  Mississippi  River  Commission,  which  on  September  18,  1882, 
adopted  a  project  providing  for  the  protection  of  the  caving  bank  In  the  Carroll- 
ton  bend  with  continuous  mattresses  of  willow  brush.  In  1884  the  project  was 
modified  to  provide,  in  addition,  for  submerged  sloping  spur  dikes  of  brush  and 
stone,  and  the  scope  of  the  work  was  extended  to  cover  the  Gouldsboro  bend. 
In  1880  the  work  was  extended  to  cover  the  Greenville  bend  and  the  third  dis- 
trict reach.  The  present  project,  as  modified,  provides  for  completing  the  work 
with  continuous  mattress  revetment. 

Operations  and  results  during  fiscal  year, — ^The  projected  work  for  the  past 
year  was  to  continue  repairing  the  revetments  as  rapidly  as  possible  and  to 
make  such  extensions  as  available  funds  would  permit,  when  repairs  could  not 
b^  made  on  account  of  the  high  stage  of  the  river,  the  work  to  be  prosecuted 
by  day  labor  with  Govermnent-owned  plant.  Mattress  construction  was  com- 
menced July  1,  1919,  and  sinking  of  mattresses  was  commenced  August  14, 
1919.  Mattress  construction  was  continued  until  December  11,  1919,  when  work 
was  Interrupted  by  high  water.  The  sinking  plant  continued  operations  until 
January  24,  1920.  On  account  of  high  water  conditions  great  diflSculty  was 
experienced  in  keeping  the  mattresses  afloat  during  the  latter  part  of  the  sea- 
son and  making  sinking  operations  dlfiicult  and  very  slow.  During  the  working 
season  covered  by  this  report  10,660  squares  of  mattresses  were  placed  in  New 
Orleans  Harbor,  covering  4,443  linear  feet  of  bank.  All  the  work  was  for  the 
maintenance  of  existing  revetments  and  was  undertaken  in  the  several  locali- 
ties in  the  order  it  was  considered  most  urgently  needed.  There  were  placed 
in  Carrollton  bend  2,700  squares,  covering  1,258  linear  feet;  in  the  Greenville 
bend  450  squares,  /covering  150  linear  feet ;  in  the  Gretna  bend  300  squares, 
covering  150  linear  feet;  In  the  Gouldsboro  bend  3,225  squares,  covering  1,045 
linear  feet ;  and  In  the  third  district  reach  3.985  squares,  covering  1,840  linear 
feet  of  bank. 

Progress  was  greatly  Interfered  with  by  the  protracted  high  stage  of  the 
river  during  a  period  usually  considered  favorable  to  bank-protection  work. 
The  river  has  remained  above  the  28-foot  stage  on  the  Natchez,  Miss.,  gauge 
from  November  6,  1919,  to  date  of  this  report. 

On  account  of  the  scarcity  of  willows  in  the  vicinity  of  New  Orleans  Harbor 
it  was  decided  to  obtain  a  portion  of  willows  needed  from  the  flat  lakes  in  the 
Atchafalaya  Basin  in  order  to  keep  the  work  going  with  as  little  interruption 
as  possible.  A  force  was  engaged  cutting  and  loading  willows  on  barges  in 
this  locality  from  June  10  to  November  1,  1919.  The  barges  were  towed  Into 
the  Mississippi  River  by  way  of  the  Plaquemlne  I^ocks.  While  the  willows  thus 
obtained  aided  materially  In  the  prosecution  of  the  work,  on  the  other  hand 
the  cost  Is  considered  excessive.  The  locality  from  which  the  willows  were 
obtained  is  somewhat  isolated  and  therefore  It  was  found  Impossible  to  obtain 
and  keep  the  required  supply  of  labor  to  economically  and  advantageously  prose- 
cute this  portion  of  the  revetment  work.  There  Is  an  Inexhaustible  supply  of 
desirable  willows  In  the  Atchafalaya  Basin,  but  very  extensive  dredging  will 
have  to  be  undertaken  and  special  skidding  devices  designed  to  handle  the 
willows  economically.  Obtaining  willows  from  this  source  under  the  circum- 
stances will  not  be  resorted  to  except  in  extreme  emergency. 

The  usual  annual  general  surveys  in  New  Orleans  Harbor  were  made  during 
the  year ;  in  the  Greenville  bend  during  April  and  August,  1919 ;  In  the  Gretna 
bend  during  May  and  July,  1919;  in  Gouldsboro  bend  during  September,  1919; 
and  partial  surveys  over  mats  recently  sunk  In  the  Carrollton  bend  during 
January  and  February,  1919 ;  and  in  the  third  district  reach  during  March  and 
July,  1919. 

The  cost  of  the  work  was  $226,688.79  for  maintenance,  which  Includes  cost  of 
surveys,  material,  and  proportion  of  care,  repair,  and  maintenance  of  the  plant 
belonging  to  the  revetment  works  in  the  district  The  difference  between  this 
total  and  the  actual  money  expended  is  due  to  credits  for  material  on  hand, 
material  purchased  and  paid  for  and  now  on  hand,  and  the  value  of  2,770 
squares  of  mattresses  supplied  by  the  Plaquemlne  revetment  work  in  the  sea- 
son of  1918  and  the  value  of  573  squares  of  mattresses  supplied  In  the  season 
of  1919;  also  the  value  of  1,492  squares  of  mattresses  supplied  by  Grand  Bay 
during  this  season,  which  will  be  replaced  during  the  coming  working  season. 

The  following  table  gives  detailed  costs : 
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IXKATION  OF  WOBK,  NEW  ORLEANS  HABBOB    (965  B.  A  L.). 

Mattresses,  total  area,  10,810  squares   {channel  mats,  10,660), 

BUILDING  ICATS. 


Items. 


MobUizatlon  and  demobilliatiQn 

Lumber feet.. 

Wire,  No.  10 potmds.. 

Nails,  wire 

Treenails niimbiir. . 

Brush  and  poles cord.. 

Rope,  mamla pounds.. 

HIsoellaneous  expenses 

Subsistence 

Steamboat  expenses 

Labor. 


Quantity  used. 


Total 
quantity. 


Supervision 

Total  field  cost. 


530,790 
8,800 
66,900 
107,019 
13,680 
9,229 


Total 
cost. 


$1,094.27 

11,132.17 

387.20 

2,507.00 

248.09 

43,780.64 

2,38140 

1,664.19 

9,162.39 

18,464.00 

2S,a53.02 

7,451.74 


123,417.11 


PeraqiiarB. 


Quantity. 


48.657 

.814 

6.190 

9.  ODD 

1.049 

.854 


Cost. 


90.101 

L029 

.098 

.aio 

.091 

4.060 

.390 

.154 

.848 

1.708 

2.318 

.889 


BALLASTING  AND  SINKING. 


Items. 


A-tnoh  strand pounds. 

|-inch  strand do. . . 

l-inch  strand do. . . 

1-inch  strand do. . . 

Lumber feet. 

Wire,  No.  10 pounds. 

Nails,  wire 

Stone tons- 

Rope.manila pounds. 

Miscellaneous  expenses 

Subsistence 

Steamboat  expenses 

Labor. 


Sfipervision 

■it   Total  field  coat.. 


Quantity  used. 


Total 
quantity. 


12,280 

8,220 
4  000 
4,300 
8,528 
18,457 


Total 
cost. 


$1,783.36 

166.37 

176.00 

172.00 

28,517.21 

4,764.82 

825.61 

13,310.44 

12,252.00 

12,404.47 

6,474.96 


80,847.24 


Per  square. 


Quantity. 


1.152 

.771 
.375 
.404 
.800 
1.731 


Cost. 


90.167 

.015 

.016 

.016 

2.675 

.447 

.077 

1.249 

1.149 

1.164 

.607 


Summary  of  costs  (44^^  linear  feet  revetted). 


Subaqueous  work. 

Upper  bank  work. 

Grand 
total. 

Total 

cost    «- 

Per 
square. 

TotaL 

Per 
square.^ 

Total. 

per 
linear 
foot 

Total  field  cost 

118.887 

1.131 

.394 

.887 

1.870 

.516 

1204,264.35 
12,049.28 
4,199.48 
9,460.75 
19,934.24 
5,504.00 

1204,264.35 
12,049.28 
4,199.48 
9,400.75 
19,034.24 
5,604.00 

$45,974 

Ofilce  expenses 

2:701 

Surveys.       

.945 

Care  of  plant 

2.129 

Repair  of  plant....       .         

4.486 

Depreciation  of  plant 

1 

1.239 

Total 

255,412.10 

255,412.10 

1  Cost  per  square  completed  upper  bank  work. 
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Condition  at  end  of  fiscal  year. — ^A  total  of  58,718  linear  feet  of  bank  has 
been  protected  by  continuous  mattress  revetment,  by  submerged  sloping  spur 
dikes  in  conjunction  with  continuous  mattresses,  and  by  spur  dikes  alone. 
Surveys  over  completed  work  Indicate  that  considerable  scour  has  occurred 
where  mattresses  were  placed,  and  of  the  river  bed  beyond  them;  all  of  the 
revetments  require  extensive  repairs.  While  no  serious  caving  has  occurred, 
it  is  threatened  at  several  localities. 

The  exi)enditure8  on  existing  project  to  May  31,  1920,  were  $2,134,478.66  for 
new  work  and  $613,003.48  for  maintenance,  making  a  total  of  $2,747,482.14. 

Ijocal  cooperation. — ^The  city  of  New  Orleans  undertook  to  protect  the  bank 
in  the  third  district  reach  and  expended  $327,417.04  for  this  purpose.  The 
State  of  Louisiana,  through  the  board  of  commissioners  of  the  port  of  New 
Orleans,  lias  expended  $10,000,000  for  the  construction  of  wharves  and  other 
terminal  facilities  and  for  bank  revetment  in  front  of  the  public  grain  elevator. 
The  funds  expended  were  obtained  by  the  sale  of  bonds  and  by  local  taxation. 

Terminal  facilities. — ^There  are  41.4  miles  of  river  frontage  In  the  harbor  of 
New  Orleans  available  for  shipping.  There  are  4.85  miles  of  wharves,  of  which 
3.39  miles  are  covered  with  steel  sheds  to  protect  and  store  merchandise.  The 
wharves  are  substantially  built  of  creosoted  timber.  The  public  wharves  are 
under  the  control  of  the  board  ot^commlssioners  of  the  port  of  New  Orleans 
since  May,  1901.  The  physical  connection  with  all  the  water  terminals  Is  by 
means  of  a  belt  railroad  owned  and  operated  by  the  city  of  New  Orleans, 
and  which  serves  all  water  terminals  and  connects  with  all  railroads.  All 
terminal  facilities  are  open  to  the  public. 

Effect  of  improvement. — ^The  effect  of  the  improvement  has  been  to  locate  and 
deepen  the  channel  and  to  protect  the  banks  of  the  river,  so  that  the  commer- 
cial terminal  facilities  of  the  harbor  have  been  rendered  reasonably  permanent. 

Proposed  operations. — It  Is  proposed  to  repair  the  existing  revetments  as  rap- 
idly as  possible,  widening  them  where  the  channel  of  the  river  has  destroyed 
the  outer  edge  of  the  mats,  and  to  make  such  extensions  as  the  available  funds 
and  the  supply  of  labor  and  plant  may  permit. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission, 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 

FINANCIAL  SUMMABY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deduct- 
ing receipts  from  sales,  etc.,  amounting  to  $2,787,886.99: 

New  work $2, 034, 711. 18 

Maintenance 753, 199. 02 

Net  total  expended 2, 787, 010. 20 

Total  appropriations  to  June  30,  1920 2, 937, 652. 53 


Fiscal  year  ending  June  30. 

1916 

1917 
"$22,'426'85* 

1918 

1919 

1920 

Expendedjior  new  work  * 

142,813.92 
12,685.85 

S49,481.60 
28,166.00 

N 

Expended  for  maintenance  ^ 

1247,778.01 

$210,614.91 

Total  expended  * 

55,399.77 

22,420.85 

77,637.60 

247,778.01 

210,614.91 

Appropriated  or  allotted 

130,000.00 

1^,000.00 

88,000.00 

328,000.00 

1  Not  deducting  receipts  from  sales,  etc. 
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July  1,  1919,  balance  unexpended 132,686.89 

Amount  allotted  from  sundry  civil  act  approved  July  19,  1919 *  178, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5,  1920 150, 000.00 

Receipts  from  sales,  etc.,  during  fiscal  year  1920 23.21 

360.  720. 10 
June  30, 1919,  amount  expended  during  fiscal  year  for  maintenance.  *  210,  614. 91 

July  1,  1920,  balance  unexpended 150,105.19 

July  1, 1920,  outstanding  liabilities 105. 19 

Amount  available  for  fiscal  year  ending  June  30,  1921 150, 000. 00 

Amount  (estimated)   required  to  be  appropriated  for  completion 

of  existing  project 'Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30.  1922: 

For  new  work •indeterminate. 

For  maintenance •  Indeterminate. 

>  Original  allotment  1108,000 ;  |10,000  transferred  from  allotment  "  Plaquemine,  La.. 
revetment." 

*  Not  deducting  receipts  from  sales,  etc. 

*  Exclusive  of  available  funds. 
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(t)  Experimental  icork. 

Location  and  description, — ^The  general  character  of  operations  under  this 
allotment  renders  it  Impracticable  to  give  data  as  to  location  and  description. 

Original  condition. — ^The  general  character  of  operations  under  this  allotmeot 
renders  it  impracticable  to  give  data  as  to  original  condition. 

Previous  projects, — ^None. 

Existing  project, — ^To  conduct  research  and  experimental  work  to  develop 
some  type  of  mat  better  adapted  to  conditions  in  the  fourth  district  tban  tlie 
framed  mat  now  in  use. 

Operations  and  results  during  fiscal  year, — ^Little  progress  was  made  In  re- 
search and  experimental  work  for  want  of  available  technical  personnel  in  tliis 
district.  The  service  of  a  Junior  engineer  was  engaged  in  March  of  tliis  year 
and  specifically  assigned  to  this  duty.  He  is  now  engaged  in  the  study  at  tbe 
types  of  mattresses  used  in  this  and  other  Mississippi  Riv^  districts. 

During  the  period  covered  by  this  report  $447.08  have  been  expended. 

Condition  at  end  of  fiscal  year, — No  definite  results  have  been  obtained  as 
yet  from  the  research  work  now  in  progress. 

Local  cooperation, — None. 

Terminal  facilities. — ^None. 

Effect  of  improvement, — The  general  character  of  operations  under  the  allot- 
ment renders  it  imprnctlcable  to  give  data  as  to  effect  of  the  improvement. 

Proposed  operations. — To  continue  research  and  experimental  work. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics, — By  resolution  of  the  Mississippi  River  Commission 
of  November  19,  1914.  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River, 

Appropriation-s, — See  current  report  of  the  Mississippi  River  Commission. 

,  FINANCIAL  SUMMASY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deducting 
receipts  from  sales,  etc.,  amounting  to  $508.34 : 

New  work $508. 34 

Total  appropriations  to  June  30,  1920 26,000.00 


Fiscal  year  ending  June  30. 

1916 

1917 

1918 

1919 

1920 

BxDended  for  new  work  * ••.. 

$508.34 

AtmronrlAtAd  or  ftllottod      .••••••••••••••••••«••-••••■••••••  •••••••• 

26,000.00 

i  Not  deducting  receipts  frofti  sales,  etc 

Amount  allotted  from  sundry  civil  act  approved  July  19,  1919 $26, 000. 00 

June  30,  1920,  amount  expended  during  fiscal  year  for  new  work— .  *  508. 34 

July  1,  1920,  balance  unexpended 25,491.66 

Amount  available  for  fiscal  year  ending  June  30, 1921 25, 491. 66 

Amount  (estimated)  required  to  be  appropriated  for  completion 

of  existing  project 'Indeterminate. 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending 
June  30,  1922: 

For  new  work 'Indeterminate. 

For  maintenance ^ *  Indeterminate. 

II.   LEVE3CS. 

General. — All  levees  are  being  constructed  to  the  grade  and  section  fixed  by 
the  Mississippi  River  Commission  by  resolution  adopted  April  19,  1914,  which 
provides  that  the  grade  shall  be  3  feet  above  the  deduced  confined  flood  of  1912, 
with  section  having  a  crown  8  feet  wide,  river  slope  3  to  1,  land  slope  3  to  1  to 
from  5  to  8  below  crown,  and  thence  a  banquette  of  width  from  20  to  40  feet» 
dependent  on  the  height  of  the  levee,  with  back  slope  of  4  to  1. 


^Nol  deducting  receipts  from  sales,  etc. 


s  Exclusive  of  available  funds. 
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Summary  of  present  condition  of  levee  system. 


Name  of  district. 


Lower  Tensas. 
Atcha&Iaya.. 

Lafourche 

Barataria. 

PonUdiartrain 
LakeBorgne.. 

Total- 


Total  miles 
in  system. 


158.81 
127.49 
82.34 
71.91 
125.35 
78.38 


644.28 


Levees  up 
to  grade 

and  section 

May  31, 

1920. 


26.05 
31.86 
29.48 
28.95 
34.14 
21.61 


172.09 


Yardaee 
required  to 
complete. 


12,169.874 
10,6131345 
1,443,795 
948,000 
6,795,582 
902,800 


32,873,396 


Yardage 
new  levees 
needed  in 

next 
5  years. 


3,441,500 
1,500,000 
1,449,971 

298,000 
1,190,000 

260,000 


8,139,471 


Total. 


15,611,374 
12,113,345 
2,893,766 
1,246,000 
7,985,582 
1,162,800 


41,022,867 


II.   LEVEES. 

(a)  Lower  Tensas  levee  district. 

Location  and  description. — ^The  Lower  Tensas  levee  district  extends  on  the 
right  bank,  in  continuation  of  the  Upper  Tensas  levee  district,  from  a  point 
opposite  Warrenton,  Mi.ss.,  009.2  miles  below  Cairo,  to  the  mouth  of  Red  River, 
771.7  miles  below  Cairo,  with  a  river  frontage  of  163  miles  and  an  area  of  2,080 
square  miles.  The  levee  line  Is  continuous  from  the  upper  end  of  the  district 
down  to  Point  Breeze,  762.6  miles  below  Cairo.  The  total  length  of  levee  line 
is  151.56  miles. 

Original  condition. — Originally,  there  were  no  levees  and  the  country  was  sub- 
ject to  overflow.  The  first  levees  were  built  by  riparian  ow^ners  under  a  Spanish 
law  which  required  each  riparian  owner  to  build  a  levee.  Gradually  the  work 
was  taken  over  by  the  State  authorities.  The  flood  of  1882  caused  many  cre- 
vasses and  practically  destroyed  the  old  levee  line. 

Previous  project. — None. 

Existing  project. — The  present  project  Is  to  build  and  enlarge  the  levee  to  a 
grade  and  section  sufllclent  to  protect  the  basin  against  overflow.  This  project 
was  adopted  In  1882.  It  has  been  modlfled  from  time  to  time  and  at  present  con- 
templates the  enlargement  of  the  existing  levee  line  In  cooperation  with  the 
State  and  local  levee  boards  to  a  grade  3  feet  above  the  deduced  confined  flood 
of  1912,  with  a  section  having  a  crown  of  8  feet  width,  river  slope  one  on  three, 
land  slope  one  on  three  to  5  or  8  feet  below  crown,  and  thence  a  banquette  of 
varying  width  from  20  to  40  feet,  dependent  on  the  height  of  the  levee. 

Opei-ations  and  results  dvring  fiscal  year. — ^There  have  been  added  to  the  levee 
line  during  the  year,  under  contract  and  by  hired  labor,  633,998  cubic  yards,  at 
a  total  cost  of  $215,711.92. 

The  total  work  done  by  the  Unitetl  States  and  local  authorities  Is  as  follows : 

Cubic  yards. 
Con.structed  by  Culted  States 633,998 

Constructed  by  local  authorities 

Total  constructed  during  the  year "633,998 

Percentage  of  work  done  by  the  United  States per  cent—  100 

The  length  of  levee  line  completed  to  grade  and  section  is  26.05  miles. 

The  work  under  construction  and  the  progress  thereon  Is  shown  In  the  follow- 
ing tables  and  has  resulted  in  increased  protection  against  floods : 

^Does  not  include  41,639  cubic  yards  excavated  in  Diamond  Island  drainage  canal. 
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Lower  TensoB  levee  district. 


Name  of  levee. 


Dunn 

Hodse 

Diamondlsland  ^ 

Shelulah 

OlflD-Moir-Auron  i 

Loyd 

Hard  Times 

Winterqaarters,  lot  1 

Wlnterquartera,  lot  2 

Botany  Bay,  lot  1 

Botany  Bay,  Lot  2 

Botany  Bay,  lot  3 

Eempe^ 

Diamond  Island  Canal  ^ 

Areola 

Delhi 

Vanchrse 

PittsfleW 

United  States  lower  Kempe  ^ 


Kind  of  work. 


New  Mid  enlargemaiit. 

Enlargement 

do 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Miles 
below 
Caira 


611. 6  R. 

613.5  R. 

614.6  R. 
615  R. 

622. 5  R. 
681  R. 
635-«R. 
638-9  R. 
669-40  R. 

641  R. 

642  R. 

643  R. 
666  R. 

614.5  R. 
678-82  R. 
682-5  R. 
686-90  R. 
090^  R. 
'      656  R. 


length. 


Fett. 
8,700 
4,493 

3,300 

4,300 

22,875 

12,010 

11,228 

6,663 

7,267 

7,150 

7,800 

7,976 

4,328 

5,320 

18,687 

24,909 

20,0g8 

19,466 

8,981 


Average 
height. 


FmL 
21.6 
23.4 
24.9 
25.1 
18.1 
19.3 
22.5 
26.2 
23.6 
22.6 
22.3 
21.0 
23.0 


22.1 
22.1 
22.0 
22.0 
23.0 


Incontrmct. 


Cubic  wmris. 
101,980.  BA 
80,962.14 
17e,12S.0B 
106,67B.S1 
46ft,7aS.e2 
235,338.61 
274,884.45 
199,622.34 
282,837.17 
193,871.72 
200,305.37 
198,087.00 
173,053.08 
86,978.00 
529,000.00 
517,000.00 
461.  660. 82 
468,883.38 
173,053.08 


4,917,304.08 


Name  of  levee. 


Dunn. 


Hodge 

Diamond  Island  ^ 

Shelulah 

Olen-Moir- Aurora  > . . 

Loyd 

Hard  Times 

Winterquarters,  lot  1. 
Wintenmarters.  lot  2. 

Botany  Bay,  lot  1 

Botany  Bay,  lot  2 

Botany  Bay,  lot  3.... 

Kempe^ 

Diamond  Island  CanaP 

Areola , 

Delhi 

Vaacluse , 

Pittsfield 

United  States  lower 
Kempe.  1 


Kind  of  work. 


New   and 

ment. 
Enlargement 

do , 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

..do 

..do 

..do 

..do 

..do 


enlarge- 


Placed  '  Paidfor 
during  I  during 
year.      ,      year. 


Price  perl 
cubic 
yard. 


Cost. 


Cubic  yds.  .  Cubic  fd*. 


78,702.00  ;  78,702.00 

158,147.51  I  115,076.50 

131,069.00  117,886.13 

8,120.00  I  8,120.00 

7,642.00  7,642.00 


41,192.00 

65,843.00 

91,799.12 

*  41,639.00 


51,483.00 


15,495.53 
39,645.17 
91,799.12 
41,639.00 


51,483.00 


676,636.63     567,489.45 


CenU. 
14.96  '. 

23.40 


ReqalrBd 

complete. 


25.70 
102.00 
29.00 
27.96 
r.96 
r.96 
27.96 
27.96 
27.96 
27.78 


879,871.81  I 

33,372.19 

33,285.17 

2,270.35 

2,136.70 


I  Cubic  yds, 
.,      20,145.56 

.  86,574.58 
.1  176,128.03 
85,713.22 
222,027.00 


29.75 
29.75 
29.75 
29.75 
46.84 


4,332.55 
11,084.79 
26,501.56 
44,506.00 


23,856.80 


260,219.92 


106,181.45 
191.402.34 
179, 194. 25 

193,  en.  72 

82,575.37 


529,000.00 
517,000.00 
461,600.82 
468,863.38 


3,320,146.72 


1  Being  done  by  hired  labor  and  United  States  plant 
*  Includes  41,639  cubic  yards  in  drainage  canal. 

Work  being  done  by  hired  labor  and  Oovemment  plant. 


Ma- 
chine. 

Location. 

MobiU- 
sation. 

Drain- 
age. 

Clear- 
ing. 

Operation. 

Repairs. 

• 

Dress- 
ing. 

B-6 

Diamond  Island  Canal 

Glen-Muir- Aurora 

11,448.81 

t 

$22,273.62 
53.545.83 

$22,273.62 

11,511.80 

32.25 

B-6 

$904.86  i    $892.95 

$967.50 

B-4 

Kempe 

254.00  i      254.75  i    20,712.66 

756.50 

B-4 

United  SUtes  lower  Kempe. 

2i7.42 

64.00  1      760.20       18,870.45 

1 

340.82 

405.90 

Ma- 
chine. 

Location. 

Sod- 
ding. 

Depreda- 
tion. 

Over- 
head. 

Totolcost. 

Yards 
handled. 

""t^ 

B-5 

Diamond  Island  Canal 

12,182.12 
10,500.00 
3,491.40 
2.618.55 

$263.28 
1,434.53 

*'486*96" 

$44,508.00 
79,871.81 
25,501.56 
23,856.80 

41,639 

76.702 

91,799.12 

51,483 

$1.07 

I)- 4) 

niATi..Mnir.Aiirnr>- ,  ^ 

1119.25 

1.02 

It- 4 

Kempe 

e.2778 

li-4 

United  States  lower  Kempe. . 

c.4634 
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Work  on  various  levees  oommenoed  and  finished. 


Name  of  levee. 


Dunn 

Hodge 

Diamond  Island 

Shelulah 

Glen  Muir-Aurora 

Loyd 

Hard  Times 

Winter  Quarters,  lot  1 
Winter  Quarters,  lot  2 

Botany  Bay,  lot  1 

Botany  Bay,  lot  2 

Botany  Bay,  lot  3 

Kempe 

Diamond  Island  Canal . 

Cottage  Home 

Areola , 

Delhi 

Vauclnse 

Plttsfleld 


Miles  below 
Cairo. 


611. 6  R. 
613. 5  R. 
614.5  R. 

615  R. 

r   622.5  R. 

[    625-9  R. 

631  R. 

635-8  R. 

638-9  R. 

639-40  R. 

641  R. 

612  R. 

643  R. 

656  R. 

614. 5  R. 

664  R. 

678-82  R. 

682-5  R. 
685-90  R. 
600-94  R. 


Work 
commenced. 


May  24,1916 
June  10,1916 
Sept. —,1919 

July  21,1917 


Jan. 

June 

May 

Sept. 

Mav 

Dec. 

Auj?. 

Oct. 


1,1918 

10, 1918 
25.1918 
li;i918 
25, 1918 
7,1918 
12, 1918 
21.1917 


Mar.  —,1919 
Apr.  .5, 1920 
Nov.  22,1919 

....do 

....do 

....do 


Work 
completed. 


Nov. —,1919 


Sept.— ,1919 
Nov. —,1919 

Aug.  —,1919 


Remarks. 


Work  suspended. 

Do. 
United  States  levte  machine 

B-5. 
Work  suspended. 

In  progress;  United  States  B-6. 

In  progress. 
Da 
Do. 


Do. 

Wwk    being    complet(>d 

United  States. 
United  States. 
United  States  B-i. 
Not  begun. 

Do. 

Do. 

Do. 


by 


Levees  up  to  full  grade  and  section. 


Dtmn 

Hunter 

Shelulah 

Bayou  Roundaway. 

Bayou  Vidal 

DaMa 

Carthage 

lone 

Aurora 

Bum-Loyd 

Point  Pleasant 

Loyd 

Buckridge 

Elk  Ridge,  lot  1.... 
Elk  Ridge, lot  2.... 


611.5  R. 
614.5  R. 

615  R. 
614.5  R. 

616  R. 

619  R. 

620  R. 
621.5  R. 

626  R. 
625-31  R. 

630  R. 

631  R. 
631  R. 

631.5  R. 
631.5  R. 


Fett. 
2,803 
3.600 
800 
7,!»0 
SJOO 

:j,900 
;?,800 

5,277 
!).SO0 
i;880 
! ,  (i70 
12,010 
3,lt38 
5, 555 
6,717 


Name  of  levee. 


White  Oak  Lake,  lot  1 

White  Oak  Lake,  lot  2 

White  Oak  Lake,  lot  3 

Hard  Times,  lot  1 

Hard  Times,  lot  2 

Hard  Times 

Botany  Bay  lot2 

Botany  Bay,  lot  3 

Kempe,  United  States  lower.. 

Kempe,  lot  1 

Kempe,  lot  2 

Kempe,  contract  and  United 
Statw 


Total. 


MHes 
below 
Cairo. 


682  R. 

633  R. 

634  R. 
684  R. 

635  R. 
635-8  R. 

642  R. 

643  R. 

656  R. 

657  R. 

658  R. 

656  R. 


EilecUve 
length. 


Fea. 
4,913 
6,300 
5,967 
3,583 
3,982 
3,200 
6,000 
7,975 
3,025 
4,834 
5,871 

5,114 


U37.563 


>  Equals  28.05  miles. 

Contracts  in  force. 


Name  of  contractor. 


Amount  of 
work. 


Character  of  work. 


Unit 
price. 


Date  of  ap- 
proval. 


E.  H.  JiicVson 

W.  C.  MuUen 

United  States  levee  machine. 

W.C.  Mullen 

Forest  Construction  Co 

Dameron-Whlte  Co.  (Ltd.) 

Do 

Do 

Do 

Do : 

Do 

Roach-Stansell,  Lowrance  Bros.  &  Co. 

Do 

Do 

Do 


New  and  enlargement. 

Enlargement 

do 


Cubic  yards. 
101,989.56 
89,952.14 
176,128.03 
106,676.81 
205,653.21 
274,884.45 
199,522.34 
262,837.17 
193,671.72  ; do 

200.305.37  I do 

196,696.21  I do 

529,000.00  : do 

517,000.00    do 

461,669.82   do 

468.863.38   do 


..do. 
..do. 
.-do. 
..do. 
.do. 


Cent*. 
14.96 
23.40 


25.70 
29.00 
27.96 
27.96 
27.90 
27.96 
r.96 
27.96 
29.75 
29.75 
29.75 
29.75 


Nov.  13,1915 

Do. 

0) 
Nov.  13,1915 
Jan.  12,1918 
Jan.  16,1918 

Do. 

Do. 

Do. 

Do. 

Do. 
Dec.    5,1919 

Do. 

Do. 

Do. 
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Coihtracts  in  fotve — Ckmtinaed. 


Name  of  contract  or. 

Dateofbefdn- 
nJng. 

Date  of  expi- 
ration. 

Peroent- 
af(e  com- 
plete. 

Name  of  levee. 

Miles  beltvw 
Cairo. 

E.H.  JacVsOTi 

Oct.    13,1915 

Oct.    12,1915 

0) 

Oct.    12,1915 
Jan.    28,1918 
Feb.     2,1918 

do 

do 

....do 

Dec.   15,1916 

do 

(0 

Dec.  15,1916 
Dec.  31,1918 

do 

do........ 

do..\.... 

.do  .  .. 

80.0 
3.6 

Dnnn 

611.5    R. 

W.C.  KuJlen 

Hodge 

613. 5    R, 

United  States  levee  ma- 

Diamond'  Island 

Shdulah 

614.5    R. 

•  chine. 

W.C.  Mullen 

25.2 
100.0 
61.4 
4.0 
34.4 

615        R. 

Forest  Conittnictlon  Co 

Loyd 

631        R. 

Dameron-WhiteCo.  (Ltd.). 

Do 

Do 

Do 

Hard  Times 

Winterqnartars.  lot  I. . 
Wlnterquarters,  lot  2. . 

Botany  Bay,  lot  1 

Botany  Bay,  lot  2 

Botany  Bay,  lot  3 

Areola 

635-8    R. 
63M»    R. 
639-40  R. 
641        R. 

Do 

Do 

do 

do 

do 

.do 

58.8 
100.0 

642  R. 

643  R. 

Roach-Stansell,  Ix)wninoe 

Dec.   19,1919 
.do 

Dec.  81,1920 
.do 

678^82  R. 

Bros.  &  Co. 
Do 

Delhi 

682-5    R 

Do 

do 

.  ...do 

V'auduse 

686-00  R. 

Do 

.    .do.  ... 

do 

Flttsteld . 

600-04  R 

1  United  States  B-6. 

Condition  at  end  of  fiscal  year, — The  following  is  the  conditton  of  the  levee  at 
the  end  of  the  fiscal  year  (May  31,  1920) : 

Project  for  earthwork per  cent  completed—  73. 7 

Mi^es  built 151.  56 

Tardape  lost  during  year . None 

Contents  of  levee  May  81,  1920 cubic  yards—  32,977, 815 

Required  to  bring  levees  to  grade  and  section do *  12, 169,874 

Required  to  ^ring  levees  to  grade  and  section  and  to  construct  new 
levees,   which  will  be  necessary   within   the  next   five  years, 

cubic  yards 15,611,370 

Miles  of  levee  less  than  1  foot  above  highest  water 5. 16 

Miles  of  levee  from  1  to  2  feet  above  highest  water 18. 64 

Miles  of  levee  from  2  to  3  feet  above  highest  water 49. 35 

Miles  of  levee  from  3  to  4  feet  above  highest  water 26. 93 

Miles  of  levee  from  4  to  5  feet  above  highest  water 16. 32 

Miles  of  levee  up  to  grade  but  deficient  in  section 9. 11 

Miles  of  levee  up  to  full  grade  and  section 26. 05 

151.56 

District  extended  2,780  feet — 0.52  mile — upstream  by  Mississippi  River  Com- 
mission survey  of  1913-1915. 

Local  cooperation. — Local  authorities  have  expended  between  1882  and  Janu- 
ary 1, 1920,  $3,716,881.70  In  building,  improving,  and  maintaining  the  levee  line. 
Other  expenditures  since  1882,  and  heavy  ones  previous  thereto,  are  known  to 
have  been  made,  but  no  accurate  record  of  them  has  been  discovered.  Under 
the  flood-control  act  (H.  R.  14777,  64th  Cong.),  requiring  local  interests  to  con- 
tribute "  not  less  than  one-half  of  such  sum  as  may  have  been  allotted  by  the 
commission,"  the  fifth  Louisiana  levee  district,  which  includes  the  United  States 
lower  Tensas  levee  district,  has  contributed,  for  worlt  under  existing  project, 
$522,500. 

Terminal  facilities. — There  are  regular  landing  places  at  St.  Joseph,  La, 
(661.7  R.),  and  at  Waterproof,  La.  (677.5  R.),  for  steamboats  plying  on  the 
Mississippi  River  discharging  and  receiving  freight ;  teams  haul  over  the  graded 
banks  and  levees  to  the  water's  edge.  There  are  covered  warehouses  of  an  ele- 
mentary type  at  each  of  the  places  to  shelter  freight,  principally  cotton  and 
cotton  seed  to  be  shipped  and  merchandise  received  for  local  consumption.  The 
landing  places  are  several  miles  distant  from  the  settlements  which  they  serve. 
For  a  full  description  of  terminal  facilities  see  House  Document  No.  652,  Sixty- 
sixth  Congress,  second  session. 

Effect  of  improvement. — ^The  effect  of  the  Improvement  Is  to  give  an  increas- 
ingly reliable  protection  against  floods  to  small  towns  and  large  areas  of  ex- 

^  Includes  8,039,699  cubic  yards  under  contract. 
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cellent  lands.  The  work  can  not  be  allowed  to  remain  without  further  opera- 
tions. Complete  protection  is  not  yet  afforded,  and  delay  Involves  risk  to  life 
and  property  on  a  larpje  scale. 

Proposed  operations. — It  is  proposed  to  continue  to  strengthen  the  levee  line 
by  enlarging  weak  and  low  levees  to  the  approved  grade  and  section,  building 
new  levees  to  replace  those  threatened  by  caving  banks,  and  making  minor  re- 
pairs where  necessary. 

Recommenced  m<>di1lcat%on8  of  pro/ecf .^-None. 

References  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission, 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriation's. — See  current  report  of  the  Mississippi  River  Commission. 

FINANCIAL  SUMMABY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deduct- 
ing receipts  from  sales,  etc  amounting  to  $6,054,963.80 : 

New  work $5, 590, 206. 30 

Maintenance 465, 990. 97 


Net  total  expended 6, 056, 197. 27 


Total  appropriations  to  June  30, 1920 



. 6,893,951.10 

Ftecal  year  ending  June  30. 

1916 

1917 

1134,487.52 
2,343.63 

1918 

1919 

1920 

Expended  for  new  work  * 

tlS0,505.89 
30;316.34 

1204,926.89 
2,343.63 

«42,574.17 
94,271.50 

1384,914.63 

Exi)ended  for  maintenance  * 

Total  expended  * 

180,822.23 

136,831.15 

207,270.52 

336,845.67 

384,914.63 

AnnroDrlated  or  allotted 

324,000.00 

315,000.00 

310,000.00 

695,000.00 

1  Not  deducting  receipts  from  sales,  etc. 

July  1, 1919,  balance  unexpended $528,991.93 

Amount  allotted  from  sundry  civil  act  approved  July  19,  1919 420, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5,  1920 275, 000. 00 

Receipts  from  sales,  etc.,  during  fiscal  year  1920 74. 25 

1. 224, 066. 18 
June  30, 1920,  amount  expended  during  fiscal  year  for  new  work—  *  384, 914. 63 

^ — 

July  1,  1920,  balance  unexpended 839, 151. 55 

July  1, 1920,  amount  covered  by  uncompleted  contracts 564, 151.  55 

Amount  available  for  fiscal  yenr  ending  June  30,  1921 275, 000. 00 

Amount  (estimated)  required  to  be  appropriated  for  completion 

of  existing  project "  Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1922 : 

For  new  work "Indeterminate. 

For  maintenance *  Indeterminate. 


Total ^ ■  Indeterminate. 

SPECIAL  FUND. 

Funds  contributed  for  flood  control,  Mississippi  River,  lower  Tensas  levee  district. 

Amount  contributed  by  the  board  of  commissioners  for  the  fifth 

I^uisiana  levee  district  to  June  30,  1920 $522,-500.00 

June  30,  1920,  total  amount  expended 199, 477. 95 

July  1, 1920.  balance  unexpended 323, 022. 05 

July  1,  1920,  amount  covered  by  uncompleted  contracts 323, 022. 05 


^  Mot  dedactlnff  receipts  from  sales,  etc 
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ib)  AtcJiafalaya  levee  district. 

Location  and  dcxniption. — The  Atchafalnyu  levee  district  extends  on  the 
right  bank  of  the  Mississippi  lUver  from  Barbre^s  landing  at  the  head  of  tlie 
Atchafalaya  to  Bayou  Lafourche,  802.7  miles  below  Cairo,  with  a  river  frontage 
of  122  miles  and  an  area  of  6,035  square  miles.  The  levee  line  is  continuous  and 
is  127.49  miles  in  length. 

Original  conditiotu. — Originally  there  were  no  levees,  and  the  country  'was 
subject  to  overflow.  The  first  levees  were  built  by  riparian  owners  under  a 
Spanish  law  which  required  each  riparian  owner  to  build  a  levee.  Gradually 
the  work  was  taken  over  by  the  State  authorities.  The  flood  of  1882  caused 
many  crevasses  and  practically  destroj'ed  the  old  levee  line. 

Previous  projects. — ^None. 

Existing  project. — The  same  as  specified  for  Tensas  levee  district.  (See  rx. 
(a).) 

Operations  and  results  during  fiscal  year. — ^There  have  been  added  to  tbe 
levee  line,  under  contract  and  by  hired  labor,  598,635  cubic  yards,  at  a  total  cort 
of  $159,585:60. 

The  total  work  done  by  the  United  States  and  local  authorities  is  as  followT=i : 

Constructed  by  the  United  States . cubic  yards—  '593,635 

Constructed  by  local  authorities do 6, 448 

Total  constructed  during  the  year do— _     ^bO,  083 

Percentajge  of  w^ork  done  by  the  United  States d&d2 

The  work  under  construction  and  the  progress  thereon  is  shown  in  the  follow- 
ing tables: 

Atchafalaya  levee  district. 


i  of  levee. 


Unique 

NewTexM*. 
Morgania. — 

Grand 

Wlldwood.... 

Yatton 

Kedoraa 


Kind  of  work. 


Enlargement.. 

do 

do 

.....do 

....do 

....do 

New 


ICUes  below 
Cairo. 


775  R. 

783  R. 

787-8  R. 

790-800  R. 

80»-12R. 

821-23  R. 

800  R. 


Len^. 


Feet. 
6,600 
6!400 
17,100 
28,231 
19,400 
12,867 
2,670 


Average 
heighT 


Feet. 
18.0 
22.0 
24.4 
17.8 
23.2 
22.8 
20.8 


In 


101,«10.02 
408,080.18 
408,638.78 
6e9,4SI.92 
478;300.19 
440,028.89 
177,835.88 


2,704,419.29 


Name  of  levee. 


Unique 

New  Texas  a . 
Morganza — 

Grand 

Wlldwood... 

Yatton. 

Medoraa 


Kind  of  work. 


Placed 
during 
year. 


CuMc  yards, 

Enlargement 4,041.74 

....do 101,290.00 

do |e262,733.17 

do ' 

....do I  102,480.06 

do 

New I    72,480.00 


Paid  for 
during 
year. 


Price  per 
cubic 
yard. 


Coft. 


Cubic  yards. 

4,641.74 

101,290.00 

e262,T78.17 


102,480.06 
'72,466.  '66* 


CenU. 
9.23 
34.08 
23.6 
82.6 
16.6 
22.0 
65.8 


86,004.81 
34,447.48 
70,477.40 


26,812.84 
'46,'ii6.'64 


693,634.97 


.1. 


Required 
to  com- 
plete. 


CuUeyardt, 

307,800.18 
216,785.60 
660,468.92 
231,388.48 
440,028.89 
105,375.88 


160,686.30  1,029,312.83 


a  Completed. 

5  Work  being  done  by  hired  labor  and  United  States  plant. 

e  Does  not  include  71,756.46  cubic  yards  in  Morganca  drainage  dltdh. 


^  Does  not  indade  71,756  cubic  yards  excavated  in  the  Morganza  drainage  ditch, 
length  of  leyee  line  completed  to  grade  and  section  is  81.86  miles. 


The 
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Atchafalaya  levee  district — Continued. 

WORK  DONE  BY  HIRED  LABOR  AND  WITH  GOVERNMENT  PLANT. 


H&Ghlne. 

Locstlon. 

MobiUsa- 
tion. 

Drain- 
age. 

Plow- 
ing. 

Operatlan. 

Re- 
pairs. 

Dressing. 

B-10 

NawTazba  . 

$1,920.00 
768.82 

$608.35 
43.75 

$886.20 
121.00 

$10,368.04  $246.70 
17,639.12     205.07 

$1,102.00 
237.85 

B-lOandB-lS.. 

Medcra 

ICMbine. 

Location. 

Care. 

Sur- 
reys. 

Depreda- 
tion. 

Over- 
head. 

Total  cost. 

Yards 
handled. 

Cost 

B-IO 

N©w  Texas  . . . 

1300.00 
720.00 

'&'.zi 

$8,216.10 
10.718.40 

$641.10 
464.46 

$34,447.48 
40,142.85 

101,290 

72  4i50 

$38  81 

B-lOandB-lS.. 

Medora 

56.82 

Work  on  various  levees  commenced  and  finished. 


Name  of  levee. 


Unique 

New  Texas, 
Morgania.. 

Grand 

Wlldwood.. 

Yatton 

Medora 


Miles  below 
Cairo. 


775  R. 

783  R. 

787-8  R. 

796^800  R. 

800-12  R. 

821-23  R. 

860  R. 


Work 
commenced. 


Work 
finished. 


Jan.   11,1918  I  Dec.  12,1010 

Aug.  30,1010  j 

May  20,1010   

^      0)  I 

Dec.   10,1018  ! 

0)  I 

Jan.     7,1020   


Remarks. 


Completed. 
Under  construction. 

Do. 
Under  contract. 
Under  construction. 
Under  contract. 
Under  construction. 


1  Not  commenced. 
Contracts  in  force  1919-20,  Atchafalaya  levee  district. 


Name  of  contractor. 


Amount 
of  work. 


Character 
of  work. 


Unit 
price. 


Dateo] 
approval. 


Otbson-Hamllton  Co 

O.  O.  Ogden 

Do.! 

Lower  Coast  Construction  Co. 
Grasser  Contracting  Co 


Cubic  yards 
101,616.02 
468,538.76 
560,453.02 
478,366.10 
440,028.30 


Enlargement. 

do 

....do 

....do 

....do 


Centt. 
0.23 
23.5 
32.5 
16.5 
22.0 


Nov.  13,1015 
Mar.  27,1910 
Dec.  8,1010 
Oct.  5, 1018 
Dec.    8,1010 


Name  of  contractor. 


Date  of 
beginning. 


Date  of 
expiration. 


Percent^ 
age  com- 
pleted. 


Name  of  levee. 


Miles 
below 
Cairo. 


Gibflon-Hamilton  Co 

0.0.  Ogden 

Do.. 

Lower  Coast  Construction  Co 
Grasser  Contraeting  Co 


Nov.  30,1015 
May  28,1010 
Dec.  27,1910 
Oct.  21,1018 
Dec.  27,1010 


Deo.  15,1016 

Feb.  1,1920 

Dec.  31,1020 

Dec.  31,1010 

Dec.  31,1020 


100 
60.1 


5L6 


Unique . . . 
Morganza. 

Grand 

Wlldwood. 
Yatton.... 


776  R. 

786-8  R. 

796-800  R. 

800-12  R. 

821-23  R. 
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Leveen  up  to  fuU  grade  and  tection. 


Nameoflcvec. 


Miles 
below 
Cairo. 


Eflec-     tl 
ti\c 
length. 


Name  of  levcc. 


Old  River ^  763-5R.  i 

Rod  River  landing i  766  R.  ' 

Bmithland '  766. 6  R.  j 

Henrieha 767-8  R.  ' 

Laientkche ',  76S.4R.  i 

Belle  Vina i  789.6R.  ■ 

Batchelor 772  R.  ; 

Normandy 773.5R.  , 

Unique 776R.  , 

^  Upper  I^ongwood 775. 6  R.  i 

Longwood 776.5R.  I 

OldUicVory '  776  R.  I 

UpperCocoa 777  R.  ' 

Ixwer  Cocoa 777. 5  R.  I 


Fed. 

38,484 
7,aM 
5,096 

10,508 
7,148 
9,400 
5,800 
5,700 
5,300 
3,008 
3,647 
3,300 
4,000  I 
1,003 


I 


Miles 
below 
Cairo. 


Lacoar,lotl ■  7T8  R. 

I.acoor,lot2 1  770  R. 

Foster-Fleta 1  7»^  R. 

Poche 7?7  R. 

Tpper  Morganza I  788  R. 

Sootl 1  TW  R. 

Point  Mmolr 809-10  R. 

Wildwood '  810-12  R, 

Barroza 824  R. 

Anchorage i  832  R. 

Point  Pleasant 862  R. 

Total ' 


Uve 
kansth. 


2,021 
9,4(0 

12,246 
1,100 
5,200 
6,60 
3,«00 
5,900 
5,271 
1,564 

I3,86S 


1168^217 


1  Equals  81  J«  miles. 

Condition  at  end  of  fiscal  year. — ^The  following  is  the  condition  of  the  levee 
May  31,  1920 : 

Project  for  earthwork per  cent  completed 78.  7 

Miles  In  system 127.  49 

Miles  built 127. 49 

Yardage  lost  during  year cubic  yards ^  448 

Contents  of  levee  May  31,  1919 do 29,  OlO,  898 

Required  to  bring  levee  to  grade  and  section do 10,613,346 

Required  to  bring  levee  up  to  grade  and  section  and  to  construct  new 

levees  necessary  in  the  next  five  years cubic  yards—  12, 113, 845 

Miles  of  levee  less  than  1  foot  above  highest  water 8. 55 

Miles  of  levee  from  1  to  2  feet  above  highest  water 31. 46 

Miles  of  levee  from  2  to  3  feet  above  highest  water 19. 11 

Miles  of  levee  from  3  to  4  feet  above  highest  water 17. 08 

Miles  of  levee  up  to  grade  but  deficient  In  section 19. 45 

Miles  of  levee  up  to  full  grade  and  section 31. 86 

Total 127. 49 

Local  cooperation. — ^Local  authorities  have  expended  between  1882  and  Janu- 
ary 1,  1920,  $6,457,518.59  (revised  amount)  In  building,  improving,  and  main- 
taining the  levee  line.  Other  expenditures  since  1882,  and  heavy  ones  previous 
thereto,  are  known  to  have  been  made,  but  no  accurate  record  of  them  has  beoi 
discovered.  Under  the  flood  control  act  (H.  R.  14777,  64th  Cong.),  requiring" 
local  interests  to  contribute  "  not  less  than  one-half  of  such  sum  as  may  have 
been  allotted  by  the  commission,"  the  Atchafalaya  Basin  levee  board  has  con- 
tributed for  work  under  existing  project  $345,090. 

Terminal  facilities. — ^There  are  landing  places  at  almost  every  plantation  in 
this  district  to  receive  and  discharge  freight.  The  connection  with  these  landing 
places  is  by  means  of  teams  over  earth  roads  and  graded  approaches  to  the  land- 
ing places  at  the  water's  edge.  At  all  these  landings  are  covered  warehouses 
of  an  elementary  type  to  shelter  freight  received  and  shipped.  All  these  plac« 
are  also  served  by  the  Texas  &  Pacific  Railroad  passing  In  the  rear  from  1  to  o 
miles  distant.  The  parishes  in  this  district  are  now  engaged  in  the  building  of 
good  roads  which  will  effectively  serve  water  terminals  throughout  the  district 
The  principal  water  terminals  In  the  district  having  storage  facilities  for 
receiving  and  shipping  freight  are  the  following : 

Torras,  La.  (771R.). 

Red  River  Landing,  La.  ( 772.6  R.). 

Raccourcl,  La.  (792.2  R.). 

Morganza,  La.  (796.1  R.). 

Point  Coupee,  La.  (803.3  R.). 

Cooks,  La.  (812.9  R.). 

Hermitage,  La.  (814.9  R.). 

Devalls,  La.  (830  R.). 

Port  Allen,  La.  (840R.). 

Plaquemlne,  La.  (861 R.). 

Bayou  Goula,  La.  (873.5  R.).  ^  t 

White  Castle,  La.  (877.5  R.).  Digitized  by  V^OOglC 
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For  full  description  of  terminal  facilities  see  House  Document  No.  652,  Slxty- 
%iixth  Congress,  second  session. 

Effect  of  imprcwement.— The  effect  of  the  improvement  is  to  give  increasingly 
reliable  protection  against  floods  to  small  towns  and  large  areas  of  excellent  land. 
The  work  can  not  be  allowed  to  remain  without  further  operations.  Complete 
protection  is  not  yet  afforded  and  delay  involves  risk  to  life  and  property  on  a 
large  scale. 

Proposed  operations, — It  is  proposed  to  continue  to  strengthen  the  levee  line 
by  enlarging  weak  and  low  levees  to  the  approved  grade  and  section,  building 
new  levees  to  replace  those  threatened  by  caving  banks,  and  making  minor 
repairs  where  necessary. 

Recommended  modifioationa  of  project, — ^None. 

References  to  published  articles  not  previously  reported, — ^None. 

Commercial  statistics, — ^By  resolution  of  the  Mississippi  River  Commission, 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations, — See  current  report  of  the  Mississippi  River  Conmiission. 

finahcial  sxtmmaby. 

Amount  expended  on  all  projects  to  June  30, 1920,  after  deducting 
receipts  from  sales,  etc.,  amounting  to  $2,768,600.14 : 


New  work- 
Maintenance 


$2, 571, 805. 67 
198,337.13 


Net  total  expended 2, 770, 142. 80 


Total  appropriations  to  June  30, 1920 3, 317, 109. 66 


Fiscal  year  ending  Jime  30. 

1916 

1917 

1918 

1919 

1920 

Expended  for  new  work  * 

$54,058.58 
20,338.66 

1112,137.69 

132,209.36 
5,620.93 

1130,725.25 
93,095.73 

123,446.78 

Expended  for  maintenance  ^ 

Total  expended  * 

74,397.24 

112,137.69 

57,830.29 

223,820.98 

233,446.78 

Appropriated  or  allotted. . . 

150,000.00 

130,000.00 

280,000.00 

525,000.00 

1  Not  deducting  receipts  from  sales,  etc. 

July  1, 1919,  balance  unexpended $256, 956. 70 

Amount  allotted  from  sundry  civil  act  approved  July  19, 1919 280, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5,  1920 245, 000. 00 


781,956.70 
June  30, 1920,  amount  expended  during  fiscal  year  for  new  work *  233, 446.  78 


July  1, 1920,  balance  unexpended 548, 509. 92 

July  1, 1920,  amount  covered  by  uncompleted  contracts -    261, 110. 90 

Amount  available  for  fiscal  year  ending  June  30,  1921 287, 399. 02 


Amount  (estimated)   required  to  be  appropriated  for  completion 

of  existing  project "  Indeterminate 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1922: 

For  new  work "  Indeterminate 

For  maintenance *  Indeterminate 


^  Not  deductiiig  receipts  from  sales,  etc. 


*  Exclusive  of  available  funds. 
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SPECIAL  TT7ND. 

Funds  contributed  for  flood  control^  MisHssit^pi  River,  Atehafdiaya  levee  district. 

Amount  contributed  by  the  board  of  oomniissioners  for  the  Atcfaa- 

falaya  Bosln  levee  district  to  June  30,  1920 $345.00aOO 

June  30,  1920,  total  amount  expended 132,  717.24 

July  1,  1920,  balance  unexpended 212, 282. 76 

July  1,  1920,  outstanding  liabilities $6,092.07 

July  1, 1920,  amount  covercnl  by  uncompleted  contracts.  197,865.00 

20a,957.67 

July  1,  1920,  balance  available 8,325.09 

ic)  Lafourche  lei'ce  district. 

Location  and  dcscription,^T\ie  liafourche  levee  district  extends  on  tlie  right 
bank  from  Bayou  Lafourche,  892.7  miles  below  Cairo,  to  New  Orleans,  972 
miles  below  Cairo,  with  a  river  frontage  of  78  miles.  The  levee  line  is  con- 
tinuous and  is  82.34  miles  in  length.  The  Lafourche  and  Barataria  levee  districts 
are  parts  of  the  same  basin,  with  a  total  area  of  2,020  square  miles. 

Originl  condition.— Originally  there  were  no  levees  and  the  country  was  sub- 
ject to  overflow.  The  first  levees  were  built  by  riparian  owners  under  a 
Spanish  law  which  required  each  riparian  owner  to  build  a  levee.  Gradually 
the  work  was  taken  over  by  the  State  authorities.  The  flood  of  1882  caused 
many  crevasses  and  practically  destroyed  the  old  levee  line. 

Previous  projects, — ^None. 

Existing  project. — The  same  as  specified  for  Lower  Tensas  levee  district 
(See  II  (a).) 

Operations  and  results  during  fiscal  year. — There  has  been  added  to  the  levee 
line,  under  contract  and  by  hired  labor,  602,581  cubic  yards,  at  a  total  cost  of 
$96,994.38. 

The  total  work  done  by  the  United  States  and  local  authorities  is  as  follows : 

Cubic  yard*. 

Constructed  by  the  United  States 602, 581 

Constructed  by  local  authorities 335,039 

Total  constructed  during  the  year 937, 620 

Percentage  of  work  done  by  the  United  States,  64.28. 
The  length  of  levee  line  completed  to  grade  and  section  is  29.48  miles. 
The  work  under  construction  and  the  progress  thereon  is  shown  in  the  fol- 
lowing tables : 

Lafourche  levee  district. 


Name  of  levee. 


Hymelia-Star 

BrUUant  Point.... 

Bon  Secour 

HahnviUo-LulIng. . 
Upper  Avondale. . 


Total. 


Kind  of  work. 


MUflS 
below 
Cairo. 


New  and  enlargement. . 

do 

Enlargement 

New  and  enlargement. , 


I 


Enlargement 953 


828-33  R. 
900-  5R. 
907- 9  R. 
941-  6  R. 


Length. 


Feet. 
21,364 
26,418 
7,853 
23,818 
870 


80,323 


Average 
heigbt. 


Feet. 
17 
16 
15.6 
14.6 
18.7 


Contract. 


Cubie  yards. 
486,491.01 
500,133.«) 
157,615.01 
411,236.36 
16,584.17 


1,572,000.16 


Name  of  levee. 


Hymella-Star 

Brilliant  Pomt 

Bon  Secour 

Hahnville-Luling. . . 
Upper  Avondale 


Kind  of  work. 


New  and  enlargement. 

do 

Enlargement 

New  and  enlargement. 
Enlargement 


Total 602,680.87    602,580.87 


Placed 
during 
year. 


Cubic  vards. 
363,590.09 
7,467.74 
102,115.87 
112,823.00 
16,584.17 


Price  per 
cubic 
yard. 


Cost. 


Cents. 
13.70 
12.23 
12.23 
19.65 
55.50 


$51,493.39 

1,125.34 

12,999.60 

22,168.28 

0,207.87 


Required 
to  com- 
plete. 


Cubic  9ari». 
47, 02a  ^ 


298,413.3« 
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"Wcrk  done  hy  hired  laJwr  and  toith  Oovemment  plant 


liachine  and  locatitKi. 


MobUl- 
zation. 


Clear- 
ing. 


Drain- 
age. 


Plow- 
ing. 


Operation. 


Repairs. 


Hahnville  and  LoUng.. 
Upper  Avondale 


11,299.88 
824.87 


1183.20 
63.00 


$162.16 


824.00 


S34,495.«l 
6,694.71 


13,638.45 
910.80 


ICadilne  and  location. 


Sodding 
and 


Sur- 
veys. 


Depre- 
dation. 


Over- 
head. 


Total  cost. 


Yards 
handled. 


Cost 
yard. 


Hahnville  and  Lnllng. 
Upper  Avondale 


11,867.06 
38.00 


183.74 
16.00 


$3,303.01 
833.33 


1629.41 
110.64 


$45,720.60 
9,616.96 


112,823,00 
16,684.17 


$40.63 
61.20 


Work  on  various  levees  commenced  and  finished. 


Nameoflevee. 


Miles 
below 
Galra 


A/Vork  Work 

commenced,      completed. 


Remarks. 


Hymcaia-Star 

Brilliant  Point.. . 

BonSecoor 

Hahnville-Luling 
Upper  Avondale. 


828-33  R. 
900- 5  R. 
907- 9  R. 
941-  6  R. 
983  R. 


Mar.  5,1919 

Oct.  17,1917 

May  6,1918 

Dec.  14,1919 

July  8,1919 


Oct.  16,1919 
Oct.  21,1919 


Aug.  28,1919 


Under  construction. 
Da 


Contracts  in  force. 


Name  of  contractor. 

Amount  of 
work. 

Character  of  work. 

Unit 
price. 

Date  of 
approval. 

Don  B.  Hearin  &  Son  and  0.  0.  Ogdeft. . : . . 
Do , -- 

CvhkydM. 
500,133.60 
167,616.01 
486,401.01 

New  and 
Enlargen 
New  and 

enlargement, 
lent *. 

Cenu. 
12.23 
12.23 
18.70 

Dec.     1,1917 
Do. 

The  I^ower  Coast  Constructiec 

qCo 

^nlAivemexit. 

Nov.  27,1918 

Name  of  contractor. 

Date  of 
beginning. 

Date  of 
expiration. 

Per- 
centage 
com- 
plete. 

Nameoflevee. 

Miles  below 
Cairo. 

Don  B.  Hearin  &  Son  and 

Dee.  23,1917 
do 

Deo.  81,1918 

100.00 

100.00 
90.33 

BriUiant  Pol 

Bon  Secour. 
Hymella-Sta 

nt 

900-  6R. 

0.  0.  Ogden. 
Do 

do 

V 

007-  9R. 

The  Lower  Coast  Construc- 

Deo. 10,1918 

Dec.  31,1911 

r 

828-33  R. 

tion  Co. 

Levees  up  to  full  grade  and  section. 


I 


Nameoflevee. 


MUes 
below 
Cairo. 


Dugas  to  Point  Hoomas. 

Point  Houmte 

Pleasant  Point 

SalsburK 

Lauderdale 

Elina  to  Minnie 

New  Hope 

Brilliant  Point 

Bon  Secour 


887-93  R. 
894  R. 

806  R. 

807  R. 
897-5  R. 

898  R. 

899  R. 
900-6  R. 
907-9  R. 


Effective 
length 
(feet). 


10,862 
6,992 
9,428 
4,028 
1,572 
6,943 
1,396 

26,418 
7,853 


Name  of  levee. 


Pikes  Peak 

Delogney 

Hymelia-Star 

Hahnville-Lullng. 

Wlllswood 

Upper  Avondale.. 
Fairileld , 


Total. 


Miles 
below 
Cairo. 


910  R. 

911-12  R. 

928-^  R. 

941-6  R. 

952-6  R. 

956  R. 

966  R. 


Effective 
length 
(feet). 


3,588 
10,996 
20,348 
12,742 
20,624 
970 

6,100 


1165,684 


1  Equals  29.48  miles. 
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Condition  at  end  of  fUoai  year, — ^The  following  Is  the  ocmditloo  of  the  levee 
May  31,  1920: 

Project  for  earthwork per  cent  completed 91-  5 

Miles  in  system 82.34 

Miles  built 82.34- 

Yardage  lost  during  the  year cubic  yards—  156,725 

CJontents  of  levee  (May  31,  1920) do 15,094,523 

Required  to  bring  levee  to  grade  and  sc^on do 1, 443,  T95 

Required  to  bring  levee  to  grade  and  section  and  to  construct 
new  levees,  which  will  become  necessary  within  the  next  five 

years cubic  yards 2,803,766 

Miles  of  levee  less  than  1  foot  above  highest  water 0. 28 

Miles  of  levee  from  1  to  2  feet  above  highest  water 4. 84 

Miles  of  levee  from  2  to  3  feet  above  highest  water 5. 82 

Miles  of  levee  from  3  to  4  feet  above  highest  water 15. 29 

Miles  of  levee  from  4  to  6  feet  above  highest  water None. 

Miles  of  levee  up  to  full  grade  but  deficient  in  section , 26. 93 

Miles  of  levee  up  to  full  grade  and  section 29. 48 

Local  cooperation, — Local  authorities  have  expended  between  1882  and  Janu- 
ary 1,  1920,  $5,018,054.91  (revised  amount)  in  building,  improving,  and  main- 
taining the  levee  line.  Other  expenditures  since  1882,  and  heavy  ones  previous 
thereto,  are  known  to  have  been  made,  but  no  accurate  record  of  them  has 
been  discovered.  Under  the  act  of  CJongress  (H.  R.  14777,  64th  Gong.),  requir- 
ing local  interests  to  contribute  "not  less  than  one-half  of  such  sum  as  may 
have  been  allotted  by  the  commission."  the  Lafourche  levee  district  has  con- 
tributed for  work  under  the  existing  project  $110,000. 

Terminal  facilities, — ^There  are  the  usual  landings  for  steamboats  plying  on 
the  Mississippi  River  in  this  district  for  receiving  and  discharging  freight 
in  front  of  all  plantations.  As  this  district  is  thickly  populated,  due  to  Its  being 
an  ancient  settlement  and  a  rich  sugar-cane  growing  district,  the  roads  serving 
the  landings  are  as  a  rule  kept  In  good  condition  all  the  year  around.  The 
connection  with  the  landings  is  by  means  of  teams  hauling  on  roads  and  ramps 
over  the  levees  to  the  landing  places  at  the  water's  edge.  The  warehouses  to 
shelter  freight  received  and  shipped  are  of  an  elementary  type,  but  serve  well 
the  traffic  handled.  This  district  is  also  served  immediately  in  the  rear  by  the 
Texas  &  Pacific  Railroad.  The  principal  water  terminals  in  this  district  having 
facilities  for  receiving  and  shipping  freight  are  the  following: 

Donaldflonvllle,  La.    (892.8  R.). 
Lauderdale,  La.  (902.5  R.). 
St.  James,  La.  (911.3  R.). 
Hahnvllle,  La.   (943.2  R.). 
Lullng,  La.  (946.9  R.). 
Waggaman,  La.  (958.8  R.). 

For  a  full  description  of  terminal  facilities  see  House  Document  No.  652, 
Sixty-sixth  Congress,  second  session. 

At  Avondale,  La.  (960  R.),  the  Southern  Pacific  Railroad  Co.  operates  a 
transfer  boat  for  passengers  and  freight  trains,  with  the  usual  terminal  facilities 
and  substantial  approaches,  but  no  shelter  of  any  kind.  This  terminal  is 
within  the  port  of  New  Orleans.  Westwego,  La.  (965.5  R.),  is  the  terminal  of 
the  Texas  &  Pacific  Railroad.  It  has  substantially  constructed  covered  ware- 
houses and  grain  elevators,  and  wharves  of  creosoted  timber,  with  railroad 
tracks  on  the  wharves  near  the  water's  edge  convenient  for  transferring  freight 
to  and  from  railroad  cars  and  seagoing  ships.  There  are  many  other  extensive 
terminals  in  this  levee  district  within  the  harbor  of  New  Orleans. 

Effect  of  improvement, — The  efl^ect  of  the  improvement  has  been  to  give 
increasingly  reliable  protection  against  floods  to  a  considerable  urban  popula- 
tion and  large  areas  of  excellent  land.  The  work  can  not  be  allowed  to  remain 
without  further  operations.  Complete  protection  is  not  yet  afforded,  and  delay 
involves  risk  to  life  and  property  on  a  large  scale. 

Proponed  operations. — It  is  proposed  to  continue  to  strengthen  the  levee  line 
by  enlarging  weak  and  low  levees  to  the  approved  grade  and  section,  building 
new  levees  to  replace  those  threatened  by  caving  banks,  and  making  minor 
repairs  where  necessary. 

Recommended  modifications  of  project, — ^None. 

References  to  published  articles  not  previously  reported.— -None. 
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Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Commission, 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations, — See  current  report  of  the  Mississippi  River  Conmiission. 


FII7ANCIAL  SUMMABY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deduct- 
ing receipts  from  sales,  etc.,  amounting  to  $1,807,028.99 : 

New    work $1, 100, 589.  78 

Maintenance 147, 166. 95 


Net  total  expended 1, 307. 756. 73 


Total  appropriations  to  June  30,  1920 1, 415, 551. 06 


Fiscal  year  ending  June  3a 

1910 

1917 

1918 

1919 

1920 

Expended  for  new  work  1 

K^rpf^ded  formaint^Tianre^.      .         .    \ 

122,507.55 
13,565.69 

185,673.99 

1132,550.37 
7,452.85 

$60,663.14 
23,839.61 

152,191.80 

Total  expended  i 

36,073.24 

35,673.99 

140,003.22 

74,502.76 

52,191.80 

Appropriated  or  allotted 

100,000.00 

85,000.00 

85,000.00 

50,000.00 

1  Not  deducting  receipts  from  sales,  etc 

July  1,  1919,  balance  unexpended $35, 713. 37 

Amount  allotted  from  sundry  civil  act  approved  July  19, 1919 50, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5,  1920 75, 000. 00 

Receipts  from  sales,  etc.,  during  fiscal  year  1920 .  50 


160, 713. 87 
June  30, 1920,  amount  expended  during  fiscal  year  for  new  work__    *  52, 191. 80 


July  1,  1920,  balance  unexpended- 108, 522. 07 

July  1, 1920.  outstanding  UabiUties ^ $2,237.27 

July  1,  1920,  amount  covered  by  uncompleted  contracts.    9, 139. 32 

11, 376. 59 


Amount  available  for  fiscal  year  ending  June  30,  1921 97, 145.48 


Amount  (estimated)  required  to  be  appropriated  for  completion 
of  existing  project '  Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1922: 

For  new  work *  Indeterminate. 

For  maintenance *  Indeterminate. 


SPECIAL  FUND. 

Funds  contributed  for  flood  control^  Mississippi  River,  Lafourche  levee  district. 

Amount  contributed  by  the  board  of  commissioners  for  the  La- 
fourche Basin  levee  district  to  June  30,  1920 $110, 000. 00 

June  30,  1920,  total  amount  expended 83, 288. 24 


July  1,  1920,  balance  unexpended 26,711.76 

July  1,  1920,  amount  covered  by  uncompleted  contracts 4, 569. 66 

July  1,  1920,  balance  available 22, 142. 10 


*■  Not  dedacting  reeetpts  from  sales,  etc 


*  BzcliisiTe  of  available  funds. 
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(d)  Barataria  levee  dietriet. 

Location  and  de^oHpfion.-— The  Barataria  leree  district  extends  on  the  right 
bank  from  the  lower  limits  of  New  Orleans,  986.8  miles  below  Cairo,  to  the 
head  of  The  Passes,  1,067  miles  below  Cairo,  with  a  river  frontage  of  80.7  miles. 
It  includes  the  Buras  levee  district,  organized  under  the  Uws  of  Louisiana,  and 
part  of  the  State  Liafourche  Basin  levee  district.  The  levee  line  is  contlDnous 
to  the  Jump,  71.91  miles.  The  total  area  protected  in  this  and  the  Lafourche 
district,  which  is  part  of  the  same  basin,  is  2,020  square  miles. 

Original  condition. — Originally  there  were  no  levees  and  the  country  was 
subject  to  overflow.  The  first  levees  were  built  by  riparian  owners  under  a 
Spanish  law,  which  required  each  riparian  owner  to  build  a  levee.  Gradually 
the  work  was  taken  over  by  the  State  authorities.  The  flood  of  1882  caused 
many  crevasses  and  practically  destroyed  the  old  levee  line. 

Previous  projects, — ^None. 

Existing  project, — ^The  same  as  specified  for  Lower  Tensas  levee  district. 
(Seen,     (o).) 

Operations  and  results  during  the  fiscal  year, — ^There  have  been  added  to  the 
levee  line,  under  contract  and  by  hired  labor,  265,910  cubic  yards,  at  a  total 
cost  of  $58,137.88. 

The  total  work  done  by  the  United  States  and  local  authorities  is  as  fallows : 

Cable  yardiL 

Constructed  by  the  United  States 265. 910 

Constructed  by  local  authorities 18, 719 

Total  constructed  during  the  year '. 284, 629 

Percentage  of  work  done  by  the  United  States per  cent 93. 42 

The  length  of  levee  line  completed  to  grade  and  section  is  28.95  miles. 
The  work  under  construction  and  the  progress  thereon  is  shown  in  the  fol- 
lowing tables: 

Barataria  district. 


Name  of  levee. 


Kind  of  work. 


Miles 
below 
Cairo. 


Length. 


Contract. 


Oak  Point-Cedar  Grove.. 

Deer  Range 

Magnolia 

BaUay 

Onuue  Farm 

Doultouts  Canal 

Sunrise  Buras 


New  and  enlargement. . . 

do 

do 

New 

do 

Enlargement 

New  and  enlargement. . . 


991 -3  R. 
1,008R. 
1,016  R. 
1,0»R. 
1,031  R. 
1,034  R. 
1,088-41  R. 


Feet. 

7,603 
10,158 
14,040 

3,500 
.  6,791 

3,656 

4,736 


Fetl. 
10.0 
12.0 
10.5 
9.8 
9.7 
8.4 


Cubieyd*. 
55,963.81 
76,492.4r 
68,490.70 
34,491.00 
87,685.93 
14,540.10 

22,ooaoo 


840,663.51 


Name  of  levee. 


Oak     Point  -  Cedar 
Grove. 

Deer  Range 

Magnolia 

BaUay 

Orange  Farm 

Doultouts  Canal 

Sunrise  Buras 


Kind  of  work. 


New  and  enlargement. 


do 

....do 

New 

....do 

Enlargunent 

New  and  enlargement. 


Placed 
during 
year. 


Cubic  yds, 
55,963.31 

28,848.69 
52,519.98 
24,491.00 
84,179.00 
4,008.10 
15,900.00 


265,910.08 


Paid  for 
during 
year. 


Price  per 
cubic 
yard. 


Cubic  yds. 
55,963.31 

28,848.09 
56,439.48 
24,491.00 
84,179.00 
4,758.10 
15,900.00 


Cents. 
24.00 

15.94 
19.54 
33.45 
15.26 
29.00 


270,579.58 


Cost. 


$14,161.47 

4,413.64 
11,464.77 
8,193.02 
>  12,849.85 
1.825.85 
^220.28 


53,137.88 


Required 
to  com- 
plete. 


9,606.93 


>  None. 


*  Cost  not  yet  complete. 
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Go^t  of  constntctiofi  of  concrete  and  wooden  revetments. 

Oak  Polnt-€edar  Grove  wood  revetment  (991-3  R.).  6,886  linear  feet  constnicted  at  a  cost  of..  1 113,179.36 

Ironton  concrete  and  wood  revetment  (1,004  R.),  9,342  square  yards  constructed  at  a  cost  of. . .  ^  16, 920. 63 

Ironton  wood  revetment  (1004  R.),  903  Imear  feet  constructed  at  a  cost  of. 1, 806. 00 

Deer  Range  wood  revetment  ( 1 ,008  R. ),  2,004  linear  feet  constnicted  at  a  cost  of i  3, 761 .  03 

Magnolia  wood  revetment  (1,015  R.),  1.200  linear  feet  constnicted  at  a  cost  of » 1,976. 86 

Socola  Canal  repairs  (1 ,023,5  R.),  2,593  linear  feet  repaired  at  a  cost  of, » 3, 729. 46 

Happy  Jack  repairs  (1,025-27  R.),  5,600  linear  feet  repaired  at  a  cost  of »  2, 748. 60 

BaUay  wood  revetment  (1,029  R.),  2,500  linear  feet  constructed  at  a  cost  of » 1, 980. 36 

Doullouts  Canal  wood  revetment  (l,VQA  R.),  1,196  linear  feet  constructed  at  a  cost  of « 2,558. 86 

Sunrise  Buras  wood  revetment  (1,038-41  li.),  2,500  linear  feet  of  new  revetment  constructed 

and  16,000  linear  feet  repaired  at  a  cost  of »  2,668. 78 

Total  wooden  revetment  constructed  and  repaired,  40,382  linear  feet. 
Total  concrete  revetment  constructed,  1,800  linear  feet. 

Total  cost 51,329.91 

Work  done  by  hired  labor  and  with  Government  plant. 


3iCachine  and  location. 

Mobili- 
sation. 

Clearing. 

Drainage. 

Plowing. 

Opera- 
tion. 

Repairs. 

Dressing. 

B-lBaUay 

$656.72 
340.88 

$40.67 

$3,232.96 
9,895.90 

$104.68 
863.40 

$468.00 

B-1  Orange  Farm 

S217.20 

1373.30 

857.90 

Machine  and  location. 


B-lBallay 

B~l  Orange  Farm. 


Surveys. 


Deprecia- 
tion. 


i$l,500.00 

$8.48     1,500.00 


Over- 
head. 


$338.67 
292.79 


Total  cost. 


$6,241.70 
14,340.85 


Yarda 
handled. 


24,491.00 
84,179.00 


Cost 

per 

yard. 


$25.48 
17.04 


Work  on  various  levees  commenced  and  finished. 


Name  of  levee. 


MUes  be- 
low Cairo. 


Workcom- 
menoed. 


Work  fin- 
ished. 


Remarks. 


Oak  Point-Cedar  Grove 

Oak  Poin^Cedar  Grove  Wood 
Revetment , 

Ironton  Concrete  &  Wood  Re- 
vetment. ^ 

D^r   Range , 

Deer  Range  Wood  Revetment. 

Magnolia 

Magnolia  Wood  Revetment . . . . 

SoGoIa  Canal  Wood  Revetment. 

Happy  Jack^Wood  Revetmemt. 

Ballay 

Ballay  Wood  Revetment. 

Orange  Farm 

Doulouts  Canal 

Doulouts  Cana)  Wood  Revet- 
ment.i  f\t^ 

Sunrisfr-Buras 

Sunrlse-Buras   Wood   Revet- 


991-3  R. 

991-311. 
1004  R. 

1006  R. 

1006  R. 

1015  R. 

1015  R. 
1023.5  R. 
1025-27  R. 

1029  R. 
1029  R. 
1031  R. 
1084  R. 
1034  R. 

1038-41  R. 
1038-41 R. 


Oct.   29,1919 

Jan.  10,1020 
July  14,1919 

Feb.  26,1918 
Jan.  1,1920 
Aug.  28,1918 
Feb.  20,1919 
Oct.  14,1919 
Oct.   16,1919 

Oct.  2,1919 
Jan.  19,1920 
Jan.  1,1020 
Feb.  3,1919 
Mar.  20,1919 

May  8,1920 
Feb.  23,1920 


Deo.  33,1919 
Apr.  20,1920 


Oct.  8,1919 
Jan.  18,1920 
Feb.  7,1930 
Dec.  15,1919 
Dec.    6,1919 


Dee.  31,1919 
Feb.  31,1990 


Oct.   18,1919 
....do.. 


Work  suspended  Nov.  19  ao- 
count  high  water. 


Work  suspended  Nov.   15, 
1919,  aooount  high  water. 


Work  suspended  Apr.   36, 
1990,  account  high  water. 


Under  construction. 
Work  suspended  Apr.  SO, 
1920,  account  high  water. 


1  Work  done  bv  hired  labor. 

*  Material  furnished  by  Government— work  done  by  contract. 
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Contracts  in  force. 

None. 

Levees  up  to  full  grade  and  section. 


Name  of  levee. 


St.  Ann 

Do 

Concession 

Oak  Point-Cedar  (Jrove. 
Live  Oak 

Do 

Happy  Point 

Star 

Do 

Iranton 

Myrtle  Grove-Wood 

Park. 
United  States  deer  range 

Do .T!. 

Point  Celeste 

Magnolia,  United  States. 


Miles  below 
Cairo. 


092  R. 
992  R. 

906  r! 
997  R 
999  R. 

1001. 5  R. 

1003.5  R. 
1005  R. 

1008  R. 

1009  R. 

1010. 5  R. 

1011-13  R. 

1014. 8  R. 

101»-21.5R. 


Effect- 
ive 
length. 


F€ti. 

1,413 

677 

7,500 

9,550 

850 

3,250 

13,330 

900 

1,600  I 

1,900  ' 

2,257 

8,574 

1,250 

14,126 


Name  of  levee. 


Magnolia-Socola , 

Bally,  United  States 

United    States    Orange 

Farm. 

Orange  Farm 

Nairn 

United  States  Nairn 

United  States  Doullont's 

Canal 

Wenok  Villa 

Sunrise  Duras 

Rhodney-Reddick 

Fort  Jackson 

Booth  ville- Venice 


Total. 


Mile.s  below 
Cairo. 


1022  R. 

1030  R. 

1031  R. 

1031  R. 
1032. 8  R. 
1032. 8  R. 

1057. 6  R. 

1038  R. 

1039.5  R. 

1042-1046  R. 

1046. 8  R. 

1052.2-1056.2  R. 


Effect- 
ive 
length. 


FuL 
4,860 
2,170 
6,861 

800 

847 

.4,427 

4,758 
2,861 
2,763 
19,984 
12,350 
21,800 


U52,845 


>  Equals  28.95  miles. 

Condition  at  end  of  fiscal  year, — ^Thje  following  1?  the  condition  of  the  levees 
at  end  of  the  fiscal  year  (May  31,  1920)  : 

Project  for  earthwork per  c«it  complete.-  84. 48 

Miles  in  system 71. 91 

Miles  built 71. 91 

Yardage  lost  by  abandoning  old  levees cubic  yards—  114,270 

Contents  of  levee  (May  31,  1920) do 5,162,061 

Required  to  bring  Levee  to  grade  and  section do 948, 000 

Required  to  bring  levee  to  grade  and  section  and  to  construct  new  levees 

which  will  become  necessary  within  the  next  five  y ears— cubieyards—  1, 246, 090 

Miles  of  levee  loss  than  1  foot  above  highest  water 4. 02 

Miles  of  levee  from  1  to  2  feet  above  highest  water 12. 46 

Miles  of  levee  from  2  to  3  feet  above  highest  water 23. 94 

Miles  of  levee  from  3  to  4  feet  above  highest  water 2. 54 

Miles  of  levee  up  to  full  grade  but  deficient  in  section 

Miles  of  levee  up  to  full  grade  and  section 28. 95 

A  survey  made  over  the  district  during  the  year  shows  a  subsidence  in  a 
great  many  of  the  levees  and  makes  necessary  a  revision  in  the  estimate 
required  to  bring  levees  to  grade  and  section. 

Local  cooperation. — Local  authorities  have  expended  between  1882  and  Janu- 
ary 1,  1920,  In  building,  improving,  and  maintaining  the  levee  line — 

State  Lafourche  Basin  levee  district $2*362,884,24 

State  Buras  levee  district 838, 687. 53 

Total  for  United  States  Barataria  levee  district 3, 201, 571. 71 

Other  expenditures  since  1882,  and  heavy  ones  previous  thereto,  are  known  to 
have  been  made,  but  no  accurate  record  of  them  has  been  discovered.  Under 
the  flood-control  act  (H.  R.  14777,  64th  Cong.),  requiring  local  interests  to  con- 
tribute **  not  less  than  one-half  of  such  sum  as  may  have  been  allotted  by  the 
commission,"  the  following  contributions  have  been  made  for  work  under  the 
existing  project: 

State  Lafourche  Basin  levee  district $64, 500 

State  Buras  levee  district 18, 000 

Total  for  United  States  Barataria  levee  district 82,500 

Terminal  facilities. — ^The  nature  of  the  channel  and  bank  is  such  that  steam- 
boats can  land  anywhere.    The  settlements  to  be  served  are  strung  out  along 
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the  levee  line  close  to  the  water*8  edge.  There  are  bnt  few  large  plantations. 
This  district  is  also  served  by  the  New  Orleans  &  Lower  Coast  Railroad,  which 
parallels  the  levee  from  New  Orleans  to  Buras,  La.  A  public  highway  adjoins  it 
and  Is  kept  in  fair  order.  For  a  full  description  of  terminal  facilities  see  House 
Document  No.  652,  Sixty-sixth  Congress,  second  session. 

Effect  of  improvement. — ^The  effect  of  the  *work  has  been  to  give  added  pro- 
tection against  floods.  The  work  can  not  be  allowed  to  remain  without  further 
operations.  Complete  protection  is  not  yet  afforded  and  delay  involves  risk  of 
damage,  which  might  be  serious  but  not  apt  to  be  extensive,  as  water  from 
crevasses  readily  reaches  the  Gulf  near  by. 

Proposed  operations. — It  is  proposed  to  continue  to  strengthen  the  levee  line 
by  enlarging  weak  and  low  levees  to  the  approved  grade  and  section,  building 
new  levees  to  replace  those  threatened  by  caving  banks,  and  making  minor 
repairs  where  necessary. 

Recommended  modifications  of  project. — None. 

References  to  published  articles  not  previously  reported. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  trafflc  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi-  River  Commission. 

FINANCIAL  BUMMABY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deducting 
receipts  from  sales,  etc.,  amounting  to  $1,009,722.87 : 

New  work - $869, 433. 86 

Maintenance 201, 265. 47 

Net  total  expended 1,070,699.33 

Total  appropriations  to  June  30.  1920 1,119.722.87 


Fiscal  year  endfaig  June  30. 

1916 

162,626.41 
10,536.69 

1917 

1918 

1919 

1920 

Expended  for  new  work  * 

$42,458.58 

131,157.54 
25,889.06 

124,212.68 
66,985.80 

$88,667.33 

6,478.06 

73,163.10 

42,458.58 

57,046.59 

81,198.48 

95,045.38 

95,000.00 

80,000.00 

45,000.00 

90,000.00 

1  Not  deducting  receipts  from  sales,  et«. 

July  1,  1919,  balance  unexpended $54,913.75 

Amount  allotted  from  sundry  civil  act  approved  July  19,  1919 40, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5, 1920 50, 000. 00 

Receipts  from  sales,  etc.,  during  fiscal  year  1020 131. 63 


June  30, 1920,  amount  expended  during  fiscal  year :  * 

For  new  work $88, 567. 33 

For  maintenance 6, 478. 05 


145, 045.  38 


95, 045. 38 

July  1,  1920.  balance  unexpended 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1921 50, 000. 00 

Amount  (estimated)  required  to  be  appropriated  for  comple- 
tion of  existing  project "Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1922 : 

For  new  work 'Indeterminate. 

For  maintenance •  Indeterminate. 


^  Not  deductiog  recelptB  from  sales,  etc. 


*  Bzcluslye  of  available  funds. 
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mCZAL  FtnVD. 

Funds  contributed  for  flood  control,  MisaUHppi  River,  Barataria  levee  diatrid. 

Amount  contributed  by  the  board  of  commissioners  for  the  La- 
fourche Basin  levee  district  tcT  June  30,  1920 $82,  500. 00 

June  30, 1920,  total  amount  expended 76,  738.  72 

July  1,  1920,  balance  unexpended 5,  768.  28 

July  1, 1920,  outstanding  liabilities 1,  399.  60 

July  1,  1920,  balance  available 4, 368.  78 

(e)  Homochitto  levee  district. 

Location  and  description. — ^The  Homochitto  levee  district  extends  on  the  left 
bank,  in  contimiaiion  of  the  Ix)wer  Yazoo  district,  from  the  mouth  of  the 
Yazoo  River,  601.8  L.  miles  below  Cairo,  to  Baton  Rouge,  841  L.  miles  below 
Cairo,  with  a  river  frontajje  of  289.2  L.  miles  and  an  area  of  233  square  milea. 
There  is  no  oontlruous  levoe  line;  several  disconnected  short  leveos  exist, 
notably  in  the  basin  from  Rodney  to  Coles  Creek,  666  L.  to  678  L.  miles  below 
Cairo ;  Palmetto  Point,  755  L.  to  763  L.  miles  below  Cairo ;  Angola  State  Farm, 
769  L.  to  775  L.  miles  below  Cairo ;  and  Bayou  Sara,  806.8  L.  miles  below  Cairo. 
The  total  length  of  these  levees  is  39.77  miles. 

Original  condition. — Originally  there  were  no  levees  and  the  country  was 
subject  to  ovci-flow.  The  levees  were  all  built  by  the  property  owners  previous 
to  3912. 

Previous  project.— ^o  project  for  work  by  the  United  States  existed  previous 
to  1912.  In  1912  and  1913  the  project  adopted  by  the  Mississippi  River  Ck>m- 
mlsslon  was  to  rebuild  levees  damageil  by  the  flood  of  1912.  This  project  was 
completed  in  1912. 

Existing  project. — ^None. 

Operations  and  results  during  fiscal  year. — ^None. 

Condition  at  end  of  fiscal  year. — ^There  is  no  continuous  levee  line.  There  are 
several  small  detached  levee  systems  constructed  by  private  parties  for  their 
own  protection.    The  total  length  of  these  levee  lines  is  39.77  miles. 

Local  cooperation. — The  levees  have  been  built  and  maintained  by  the  prop- 
erty owners.    No  record  of  their  cost  is  available. 

Terminal  facilities. — ^This  district  has  the  usual  steamboat  landings  at  which 
steamers  plying  on  the  Mississippi  River  land,  principally  to  receive  bulky 
freight  such  as  cotton  and  cotton  seed,  but  it  is  also  served  by  several  railroads 
which  receive  freight,  principally  cotton,  and  bring  merchandise  for  local  con- 
sumption.   The  connection  between  the  railroads  and  the  landing  places  Is  by 
means  of  teams  hauling  over  earth  roads  to  and  from  the  landings.    There  are 
no  roads  paralleling  the  river.    These  landings  have  warehouses  of  an  ele- 
mentary character  for  sheltering  the  merchandise  received  and  shipped.    The 
following  places  are  served  by  steamboats  only : 
Brulnsburg,  Miss.   (658.1  L.). 
Rodney,  Miss.  (666.9  L.). 
Ashland,  Miss.  (676.6  L.). 
Port  Hudson,  La.  (816.8  L.). 

The  following  places  are  served  by  steamboats  and  by  the  Louisiana  Rail- 
way &  Navigation  Co.: 

Angola,  La.  (769  L.). 

Tunica,  La.  (780.2  L.). 

Bayou  Sara,  La.  (806.8  L.)  ;  also  by  Yazoo  ft  Mississippi  Valley  Railroad 

Co. 
Baton  Rouge,  La.  (841  L.). 

Baton  Rouge,  La.,  is  also  served  by  Yazoo  &  Mississippi  Valley  Railroad  Ck)., 
Baton  Rouge,  Hammond  &  Eastern  Railroad,  Southern  Pacific  Railroad,  and 
the  Frisco  Railroad.  In  addition  to  the  railroad  facilities  Indicated  above,  the 
Southern  Pacific  Railroad  and  the  Frisco  Railroad  also  operate  transfers  for 
passenger  and  freight  trains  between  North  Baton  Rouge,  La.  (839.5  L.),  and 
Anchorage,  La.  (838.8  R.).  For  a  full  description  of  terminal  facilities  see 
House  Document  No.  652,  Sixty-sixth  Congress,  second  se^lon. 
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Effect  of  improvemetU, — ^The  effect  of  the  improYement  already  made  is  to 
give  in  roost  cases  as  large  a  measure  of  protection  as  the  value  of  the  lands 
will  justly. 

Propoised  operations, — ^None. 

Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported, — None. 

Contracts  in  force, — ^None. 

Commercial  statistics, — By  resolution  of  the  Mississippi  River  Commission, 
November  19*,  1914,  the  secretary  Is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 

FINANCIAL  SUMMARY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deducting 
receipts  from  sales,  etc.,  amounting  to  $2,581.28: 

New  work $2,  501.  22 

Maintenance * 82.  41 

Net  total  expended 2, 583. 63 

Total  appropriations  to  June  30,  1920 3, 000. 00 


1919 


15.28 


1920 


^  Not  deducting  receipts  from  sales,  etc. 

July  1,  1919,  balance  unexpended $418. 72 

(/)  Pontch4irtrain  levee  district. 

Location  and  description. — ^The  Pontchartrain  levee  district  extends  on  the 
left  bank  from  the  lower  limits  of  Baton  Rouge,  841.5  miles  below  Cairo,  to 
New  Orleans,  963.8  miles  below  Cairo,  with  a  river  frontage  of  122.3  miles. 
The  levee  line  Is  continuous  and  is  125.35  miles  in  length.  The  Pontchartrain 
and  Lake  Borgne  levee  districts  are  parts  of  the  same  basin,  which  has  a  total 
area  of  1,816  square  miles. 

Original  condition. — Originally  there  were  no  levees  and  the  country  was 
subject  to  overflow.  The  first  levees  were  built  by  riparian  owners  under  a 
Spanish  law  which  required  each  riparian  owner  to  build  a  levee.  Gradually 
the  work  was  taken  over  by  the  State  authorities.  The  flood  of  1882  caused 
many  crevasses  and  practically  destroyed  the  old  levee  line. 

Previous  projects. — None. 

Existing  project. — The  same  as  specifled  for  the  Lower  Tensas  levee  district. 
(See  II  (a).) 

Operations  and  results  during  fiscal  year. — ^There  have  been  added  to  the 
levee  line,  under  contract  and  by  hired  labor,  1,560,480  cubic  yards  at  a  total 
cost  of  $256,620.82. 

Total  work  done  by  the  United  States  and  local  authorities  is  as  foliows : 

Cubic  yards. 

Constructed  by  the  United  States 1,560,480 

Constructed  by  local  authorities 204,445 


Total  constructed  during  the  year 1,764.  925 

Percentage  of  work  done  by  the  United  States per  cent—  88. 4 

The  length  of  levee  completed  to  grade  and  section  is  34.14  miles. 
The  work  under  construction  and  the  progress  thereon  are  shown  in  the 
following  tables: 
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Pontchartrain  levee  district. 


Name  of  levee. 


Golden  Gate-Oakley. . . 
Maryland-Southwood  , 

Dreyfus 

Gei»nar-Belle  Helene.. 

Darrow-Bumside 

White  HaU 

Lily 

Rassat 

Moont  Airy-Glenooe. . 

Gypsy 

Southport 


Kind  of  work. 


New  and  enlargement. . 

Enlargement 

New 

Enlargement 

do 

....do 

....do 

New 

Enlargement 

New 

....do 


Miles  below 
Cairo. 


860-3  L. 
87»-5L. 

875  L. 

876-0  L. 

88<h9lL. 

806-9  L. 

001  L. 

003  L. 
010-23  L. 

083  L. 

063  L. 


Length. 


Feet. 
10,330 
18,622 

1,562 
14,042 
18,283 

•!I;!S 

5,874 

18,227 

2,162 

078 


Avei^ 

age 

height 


Feei. 
17.5 
17.4 
10.6 
18.1 
14.0 
15.5 
12.5 
15.0 
16.1 
16.5 
16.1 


Contract. 


Cvbic  vards, 
542,741.07 
374,098.98 
104,721.45 
204,083.20 
274,606.01 
220,000.00 
02,582.30 
340,471.53 

286,  sea  66 

06,303.10 
40,718.93 


2,575,817.32 


Name  of  levee. 


Kind  of  work. 


Placed  duz^ 
ingyear. 


Paid  for  dar- 
ing year. 


Prioe 

per 

cabic 

yard. 


Cost. 


Required 
to  com- 
plete. 


Qolden  Gate-Oakley 

Maryland-South- 
wood. 

Dreyfus 

Geismar- Belle  Hel- 
ene. 

Darrow-Bumside. . . 

White  UaU 

Lily 

Rassat 

Mount  Airy-Glenooe 

Gypsy 

Southport 


New   and  enlarge- 
ment. 
Enlargement 


New 

Enlargement., 


....do , 

do , 

....do 

New 

Enlargement. . 

New 

....do 


Cubic  vardt. 
882,120.43 

141,048.60 

07,068.00 
224,200.00 

226,630.07 


Cubk  yards. 
888,122.80 

140,702.47 

07,068.00 
224,209.00 

228,630.07 


30,178.47 
241,547.53 
70,755.34 
96,303.10 
40,718.03 


30,178.47 
241,547.53 
79,755.34 
96,303.10 
40,718.93 


CenU. 
9.47 

16.58 

38.63 
18.59 

14.00 
19.75 
14.00 
8.95 
21.70 
20.92 
42.22 


137,665.00 

25,805.07 

37,500.29 
41,687.39 

32,780.84 
114.76 
4,350.86 
21,622.05 
17,710.26 
20,152.21 
17,222.20 


Cubic  ifordg, 
104, 642.  «4 

105,215.97 

7,653.45 
60,884.20 


220,000.00 
62,383.02 


206,745.32 


1,560,479.56     1,574,235.80   256,620.82 


Work  done  by  hired  labor  and  with  Oovemment  plant. 


Machine  and  location. 


Mobiliza- 
tion. 


Clearing. 


Draining. 


Plowing. 


Operation. 


Repairs. 


Dressing 


Southport,  B-10 

Gypsy,  B-3. 

Rassat,  B-3 

Dreyfus,  B-12 

Geismar-Belle  Helene,  B-2 


$1,233.00 
1,176.50 

384.45 
1,707.81 

302.21 


$544.10 
30.60 
202.80 


198.47 
56.40 
121.10 


5,674.50 


$1,283.75 


$10,600.50 
12,386.49 
13,193.10 
30,114.50 
27,936.57 


$714.39 
3,802.17 
1,132.62 
1,309.61 
1,722.86 


$509.06 

516.00 

1,603.27 


226.00 


Machine  and  location. 


Care  of. 


Sur^ 
veys. 


Depre- 
ciation. 


Over- 
head. 


Total  cost. 


Yards 
handled. 


Cost  per 
yard. 


Southport,  B-10 

Gypsy,  B-3 

Rassat,  B-3 

Dreyfus,  B-12 

Geismar-Belle  Helene,  B-2. 


$327.30 


$25.00 
23.00 
42.52 
15.04 


$3,286.46 
1,938.94 
4,362.61 
3,554.34 
4,000.00 


$151.23 
221.21 
580.48 
471.69 
541.50 


$17,222.20 
20,152.21 
21,622.95 
37,500.29 
41,687.39 


40,718.93 
96,303.10 

241,547.53 
97,068.00 

224,209.00 


$42.22 

20.02. 

8.95 

38.68 

18.69 
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Work  on  various  levees  commenced  and  finished. 


Name  of  levee. 


MUes  below 
Cairo. 


Work  com- 
moDoed. 


Work  com- 
.  pleted. 


Remarks. 


Dreyfda 

Southport 

Bassaf. 

Qeismar-B^idle'Hdeoe, 
Marvbmd-Soath  wood . 
Qoldea  Qate-^akley. . 
Darrow-Bumside . . . . , 

LlUy 

White  Hall 

Moant  Airy-Qlencoe ., 


875  L. 

963  L. 

903  L. 

937  L. 

870-9  L. 

872^  L. 

880-62  L. 

886-91  L. 

901  L. 
886-9  L. 
923-7  L. 


Nov. 
June 
Nov. 
Oct. 
June 
Feb. 
Mar. 
Mar. 
Mar. 


6,1919 
25,1919 
15,1918 
11,1919 
28,1919 
26, 1919 
12,1919 
18,1919 
10,1920 


Aug.  25,1919 
Oct.  4,1919 
Dec.  12,1919 


Nov.  10,1919 


Jan.   16,1920 


In  prc^ees. 


In  progress. 
Do. 
Do. 

In  progress. 
Not  commenced. 
In  progress. 


Contracts  in  force. 


Name  of  contractor. 


Amount  of 
work. 


Cbaracter  of  work. 


Unit 
price. 


Date  of 
approval. 


D.  B.  Hearin  SlScbl... 

Orssser  Contr.  Co 

Lower  Coast  Const.  Co, 

Do 

Don  B.  Hearin  A  Son. 
L.  F.  Alezand^  &  Co. 


890,000 

450,000 

274,606.01 

100,000 

220,000 

280,000 


Enlargement 

New  and  enlargement 

Enlargement 

do , 

— do 

....do 


Cents. 
16.60 
9.47 
14.00 
14.00 
19.76 
21.70 


Feb.  16,1919 
Dee.  1,1917 
Dec.  12,1918 

Do. 
Jan.  10,1990 
Dec.  8,1919 


Name  of  contraotor. 


D.  B.  Hearin  &  Son 

Orasser  Contr.  Co 

Lower  Coast  Const.  Co — 

►  Do 

Don  B.  Hearin  &  Son 

L.  F.  Alexander  &  Co 


Date  of 
beginning. 


Dec.  21,1917 
Dec.  26,1918 

do 

Feb.    1,1920 
Dec.  25,1919 


Date  of 
expiration. 


Dec.  31,1919 
Dec.  31,1918 
Dec.  31,1919 

do... 

Dec.  31,1920 
do... 


Percent- 
age com- 
plete. 


81.6 
100 
34 
00 
28 


Name  of  levee. 


Maryland-South  wood 
Golden  Qate-f  akley. 
Darrow-Bumside .... 

Lilly 

White  Hall 

Mount  Airy-Olenooe . . 


Miles 
below 
Cairo. 


872-6  li. 

860-62  L. 

886-91  L. 

901  L. 

896-9  L. 

923-7  L. 


Levees  up  to  full  grade  and  section. 


Name  of  levee. 


Miles  be- 
low  Cairo. 


Effec- 
tive 
length 
(feet). 


Name  of  levee. 


Miles  be- 
low Cairo. 


Effec- 
tive 
length 
(feet). 


Arlins^tcn 

Shannon 

Hope 

Cottane 

Martinez 

Gay 

Ben  Hut 

Ben  Hiir-B urtvOle. . . . 

Towles 

Golden  (late-Oaklay. . 
Marvland-Southwood. 

Soutbwood 

Gei^mar-Belle  Hellene 
Dicharry 


837  L. 

838  L. 

839  L. 

840  L. 

842  L. 

843  L. 
845  L. 

846-7  L. 
850-3  L. 
860-2  L. 
872-5  L. 

876  L. 
876-79  L. 

882  L. 


Darrow-Bumside. . . . 

lilly 

Nlta 

Rassat 

College  Point 

Mount  Airy-Glencoe. 

Reserve 

Bonnet  Carre 

Gypsy 

Sarpv 

Southport 


L. 

901  L. 

902  L. 
908  L. 

905-7  L. 
919-23  L. 
926  L. 
981  L. 
033  L. 
986  L. 
963  L. 


18,282 
2,077 
6,350 
5,874 

16,787 
5,641 
2,174 
4,181 
2,162 
2,888 
978 


U80,242 


1  Equals  34.14  miles. 
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Condition  at  end  of  fiscal  year, — The  following  is  the  condition  of  the  levees 
at  end  of  the  fiscal  year  (May  81, 1920) : 

Project  for  earthwork per  cent  completed-.  78. 2 

Miles  In  system 125.  35 

Miles  built 126. 36 

Yardage  lost  during  the  year cubic  yards—  435, 926 

Contents  of  levee  (May  31,  1920) do 25,806,030 

Required  to  bring  levee  to  grade  and  section do 6, 795, 582 

Required  to  bring  levee  to  grade  and  section  and  to  construct  new 
levees    which    will    become    necessary    within    the    next    five 

years cubic  yards—  7, 985, 582 

Miles  of  levee  less  than  1  foot  above  highest  water None. 

Miles  of  levee  from  1  to  2  feet  above  highest  water 4. 93 

Miles  of  levee  from  2  to  8  feet  above  highest  water 48. 16 

Miles  of  levee  from  8  to  4  feet  above  highest  water 14.  60 

Miles  of  levee  from  4  to  5  feet  above  highest  water None. 

Miles  of  levee  up  to  full  grade  but  deficient  in  section 28.  52 

Miles  of  levee  up  to  full  grade  and  section 84. 14 

Local  cooperation, — Local  authorities  have  expended  between  1882  and  Janu- 
ary 1,  1920,  $5,866,938.78  in  building,  improving,  and  maintaining  the  levee  line. 
Other  expenditures  since  1882,  and  heavy  ones  previous  thereto,  are  known  to 
have  been  made,  but  no  accurate  record  of  them  has  been  discovered.  Under 
the  flood-control  act  (H.  R.  14777,  64th  Cong.),  requiring  local  interests  to 
contribute  "  not  less  than  one-half  of  such  sum  as  may  have  been  allotted  by 
the  commission,"  the  Pontchartrain  levee  board  has  contributed  for  work  under 
existing  project  $210,000. 

Terminal  facilities. — This  district  has  landing  places  at  every  platftatlon  for 
steamboats  plying  on  the  Mississippi  River  to  discharge  merchandise  for  local 
consumption  and  to  receive  freight.  These  places  are  served  immediately  in 
the  rear  by  the  Yazoo  &  Mississippi  Valley  Railroad.  Ck>od  roads  paralleling 
the  jiver  are  being  constructed.  The  connection  between  the  landing  places 
and  tlie  railroad  la  by  means  of  teams  hauling  over  earth  roads  and  ramps 
over  the  levees.  There  are  at  the  following  landings  warehouses  of  an  ele- 
mentary character  for  the  purpose  of  sheltering  freight  received  and  shipped : 

Burtville,  La.  (855  L.). 

St.  Gabriel,  La.  (869  L.). 

Geismar,  La.  (883.3  L.). 

Darrow,  La.  (893  L.). 

Bumside,  La.  (898  L.). 

Convent,  La.  (909  L.). 

Lutcher,  La.  (920.5  L.). 

Gareyville,  La.  (926.6  L). 

Reserve,  La  (929  L.). 

Kenner,  La.  (954.6  L.). 

Harahan,  La.  (960.5  L.). 
There  is  deep  water  as  far  up  as  the  mouth  of  Red  River.  At  Baton  Rouge» 
La.  (841  L.),  where  the  Standard  Oil  Co.  of  Louisiana's  plant  is  located,  and 
at  Gramercy,  La.  (921.5  L.),  where  is  located  the  sugar  refinery  of  the  Gra- 
mercy  Co.,  which  refines  sugar  in  transit  for  export,  and  also  at  Grood  Hope, 
La.  (942  L.),  and  at  Destrahan,  La.  (946.6  L.),  where  are  located  oil  companies 
engaged  in  the  oil  export  business,  are  places  which  have  substantially  built 
wharves  where  seagoing  steamers  discharge  and  receive  cargoes.  For  a  full 
description  of  terminal  facilities  see  House  Document  No.  652,  Sixty-sixtlt 
Oonsrress  second  session. 

Effect  of  improvenieni.—'The  effect  of  the  work  has  been  to  give  added  pro- 
tection against  floods  to  a  considefable  urban  population  and  large  areas  of 
excellent  land.  The  work  can  not  be  allowed  to  remain  without  further  opera- 
tions. Complete  protection  is  not  yet  afforded  and  delay  involves  risk  to  life 
and  nroperty  on  a  large  scale. 

Proposed  operations.— It  is  proposed  to  continue  to  strengthen  the  levee  line 
by  enlarging  weak  and  low  levees  to  the  approved  grade  and  section,  building 
new  levees  to  replace  those  threatened  by  caving  banks,  and  making  minor  re- 
pairs where  necessary. 
Recommended  modifications  of  project.— ^one. 
References  to  published  articles  not  previously  reported,— "Sone, 
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Commercial  statistics. — ^By  resolution  of  the  Mississippi  River  Commission^ 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 

• 

FINANCIAL  8U1£MASY. 

Amount  expended  on  all  projects  to  June  30, 1920,  after  deducting 
receipts  from  sales,  etc.,  amounting  to  $2,606,785.08 : 

New  work $2, 406, 851. 15 

Maintenance 202, 660. 11 


Net  total  expended. 


2,609,511.26 


Total  appropriations  to  June  30,  1920 2, 919, 129. 61 


Fiscal  year  ending  June  30. 

1016 

1917 

1918 

1919 

1920 

Bxpnided  for  new  work  * 

S3S,815.07 
14,461.00 

*$87,'272.'88* 

»I0,8S0.42 
12,658.66 

$43,400.81 
25,646.36 

$168,746.27 

Expended  for  nuiintenanoe  > 

Total  expended* 

63,276.07 

87.272.88 

153,383.08 

68,947.17 

168,746.27 

Appropriated  or  allotted 

125.000.00 

80,000.00 

190,000.00 

150,000.00 

^Not  deducting  receipts  from  sales,  etc. 

July  1,  1919,  balance  unexpended $146, 084. 12 

Amount  allotted  from  sundry  dyil  act  approved  July  19,  1919 150, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5,  1920 •—    175, 000. 00 

Receipts  from  sales*  etc,  during  fiscal  year  1920 5. 68 


June  30,  1920,  amount  exDended  during  fiscal  year:^  471,089.  80 

For  new  work $158,745.27 

158,745.27 


July  1,  1920,  balance  unexpended 312, 344. 53 

July  1,  1920,  outstanding  liablUtles 4,386.33 

July  1, 1920,  amount  covered  by  uncompleted  contracts.    132, 958. 20 

137,344.53 


Amount  available  for  fiscal  year  ending  June  30,  1921 175, 000. 00 

Amount  (estimated)  required  to  be  appropriated  for  completion 

of  existing  project ^ 'Indeterminate 

Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending 
June  30,  1922 : 

For  new  work ■  Indeterminate 

For  maintenance *  Indeterminate 

SPECIAL  FUND. 

Funds  contributed  for  flood  cofitrol,  Mississippi  River,  Pontcliartrain  levee 

district. 


Amount  contributed  by  the  board  of  commissioners  for  the  Pont- 

chartraln  levee  district  to  June  30,  1920 $210, 000. 00 

June  30, 1920,  total  amount  expended 176, 150. 39 


July  1, 1920,  balance  unexpended . 


33,849.61 


July  1, 1920,  amount  covered  by  uncompleted  contracts 33, 849. 61 

(O)  Lake  Borgne  levee  district. 

Location  and  description, — ^The  Lake  Borgne  levee  district  extends  on  the 
left  bank  from  the  lower  limits  of  New  Orleans,  976  miles  below  Cairo,  to  the 


^  Not  dedacting  receipts  from  sales,  etc 
*  Bzclnsive  of  avBilabie  funds. 
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Head  of  the  Passes,  1,067  miles  below  Cairo,  with  a  river  frontage  ot  91 
miles.  It  includes  the  Grand  Prairie  levee  district,  organized  under  the  la^wff 
of  Louisiana,  also  the  State  Lake  Borgne  levee  district  The  levee  line  is 
continuous  to  a  point  about  14  miles  above  the  Head  of  the  Passes,  a  leniartb 
of  78.38  miles.  The  Lake  Borgne  and  Po^tchartrain  levee  districts  are  parts 
of  the  same  basin,  which  has  a  total  area  of  1310  square  miles. 

Oriffinal  condition, — Originally,  there  were  no  levees  and  the  country  mras 
subject  to  overflow.  The  first  levees  were  built  by  riparian  owners,  under  a 
Spanish  law  which  required  each  riparian  owner  to  build  a  levee.  Gradually 
the  work  was  taken  over  by  the  State  authorities.  The  flood  of  1882  caused 
many  crevasses  and  practically  destroyed  the  old  levee  line. 

Previoua  projects, — ^None. 

Existing  project, — ^The  same  as  specified  for  Lower  Tensas  levee  district 
(see  II  (a)). 

Operations  and  results  during  fiscal  year, — ^There  have  been  added  to  tlie 
levee  line,  under  contract  and  by  hired  labor,  121^23  cubic  yards,  at  a  total 
cost  of  $29,205.66. 

The  total  work  done  by  the  United  States  and  local  authorities  is  as  follows  : 

Cubic  yards. 
Ck)nstructed  by  the  United  States 121,323 

Ck>nstructed  by  local  authorities 47,325 

Total  constructed  during  the  year 168,648 

Percentage  of  work  done  by  the  United  States-^ per  cent-.      71. 94 

The  length  of  levee  line,  completed  to  grade  and  section,  is  21.61  miles. 
The  work  under  construction  and  the  progress  thereon  is  shown  in  the  follow- 
ing tables : 

Lake  Borgne  levee  district. 


Name  of  levee. 

Miles  below 
Cairo. 

Kind  of  work. 

Length. 

h^^ 

Cubic  yards 
tn  contract. 

Story                               ..    . 

081  L 

993  L 

999  L 

1,006-10  L 

1,015  L 

New 

Feet. 
4,182 
7  250 
4533 
18,544 
4;811 

Feet. 
14.3 
12.0 
11.5 
10.0 
8.1 

101,318.70 

Oreenwoood  --  -  - 

101,811.30 

Belair 

Enlargemc 
New  and  e 

snt 

21,036.09 

Harlem  to  Savoi© 

nlarffemfint.   ' . . 

96,168.14 

Martin  to  Bohemia 

do T 

26,251.30 

346,585.62 

Name  of  levee. 

Cubic  yards 
placed 
during 
year. 

Cubic  yards 

paid  for 

during 

year. 

Price 

per 

cubic 

yard. 

Cost. 

Cubic  yards 
required  to 
complete. 

Story 

Centt. 
23.2 
19.8 
24.4 
15.4 
19.94 

101,318.70 

Qreenwood 

67,465.36 

69,238.49 

13,666.77 

Belair 

21,036.09 

Harlem  to  flavole- . ,      . ,  - 

27,606.14 
26,261.39 

5i,697.38 
26,251.39 

9,679.16 
5,969.73 

Ma«i^iii  to  Bohemia ...         ......  r 

121,322.89 

146,587.26 

29.20S.66 

122,864.79 

1 

' 

Cost  of  construction  of  wooden  revetment. 

Kenilworth,  wood  revetment  (983  L.):  completed  on  last  report,  cost  to  be  added,  $1^088.96, 

making  a  total  of  1 17,191.16 

Harlem  to  Savoie,  wood  revetment  (1,006-10  L.),  1,328  linear  feet  were  constructed  at  a  cost  of  ^  *  7,068.64 
Upper  Pt.  a  la  Hache,  wood  revetment  (1,010-11.5  L.),  5,700  linear  ftet  were  constructed  at  a  cost 

opT. ! n4,211.26 

Cannon,  wood  revetment  (1,024.5  L.),  2801in«Bir  feet  were  constructed  at  a  cost  of  ^ 420.00 

Nestor  io  Louderboudi,  wood  revetment  (1,027-29  L.), 4,940  linear  feet  of  new  revetment  con- 
structed and  6,000  Imear  feet  repaired  at  a  cost  of  ^ 7, 071 .  85 

Point  Pleasant,  wood  revetment  (1,036  L.),  15/)00  linear  feet  repaired  at  a  cost  of  ^ 2,344.45 

Total  wooden  revetment,  27,248  linear  feet,  constructed  and  repaired  at  a  total  cost  of —    82, 106.  OS 

I  Work  done  by  hired  labor. 

*  This  includes  material  on  hand  to  complete. 

*  Material  fiimished  by  the  Qovemment— work  done  by  contract. 
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Work  on  various  levees  commenced  and-  finished. 


NuneofleTee. 


Miles  below 
Oalro. 


Work 
commenoed. 


Work 
oompleted. 


Remarks. 


Btory 

Greenwood 

Belair 

Harlem  to  Savoie _ 

Harlem  to  Savote,  wood  revetment. 
Martin  to  Bohemia,  construction. . 
Upper  Point  a  la  Hache,  oonstruc- 

Gannon,  oonstruction 

Nestor  to  Louderbough,  eonstnio- 

tion. 
Point  Pleasant,  construction , 


081  L. 

903  L. 

900  L. 

1,008-10  Is. 

1,008-10  L. 

1,015  L. 

1,010-11.5  L. 

1,024. 5  L. 
1,027-20  li. 

1,036  L. 


0) 

Mar.  14,1019 

Nov.  12,^918 
Mar.  24,1919 
July  21,1919 
Oct.  22,1919 

Dec.  1,1919 
Nov.  20,1919 

Mar.    1,1020 


Sept.  3,1919 
■Jiiiy*26,*i9i9' 
Sept."4*i9i9 


Dec.    5,1910 
May  21,1920 


Not  begun  account  qf 
high  water. 

Do. 

Under  construction. 

Do. 


Not  yet  completed . 


1  Work  not  commenced. 


Contracts  in  force. 


Name  of  contractor. 


Amount 
of  work. 


Character  of  work. 


Unit 

price 

(cents). 


Date  of 
approval. 


Date  of 
beginning. 


Lower  Coast  Construction  Co. . , 
Patrick  M.Adema 


101,310 
21,037 


New. 
Enlg. 


23.2 
24.4 


Dec.    5,1919 
Jan.     4,1919 


Dec.  18,1910 
Jan.  0,1919 


Name  of  contractor. 


Date  of 
expiration. 


Percent- 
age com- 
plete. 


Name  of  levee. 


Miles 
below 
.Cairo. 


Lower  Coast  Construction  Co. . 
Patrick  M.  Adema 


Jan.  15,1920  None.. 
Dec:  31,1919  None.. 


Itory.. 
leMr,. 


081  L. 
909  L. 


Levees  up  to  full  grade  and  section. 


Name  of  levee. 


Miles 
below 
Caira 


Effect- 
ive 
length. 


Name  of  levee. 


Miles 
below 
Caira 


Effect- 
ive  • 
length. 


I'nited  States  Bray 

United  Stotes  MUlaudon.. 
Scarsdale 

Do 

Do 

Stella,  United  States 

Do 

Promised  Land 


Greenwood 

Woodland     Belair,    United 

States 

Fanny 

Belair,  United  States 

Burbridge.  United  States 

Do 


978. 3  L. 

963.6  L. 
992.2  L. 
992.2  L. 
903.2  L. 
99i-5L. 

995  L. 

995.4  L. 
996.2  L. 

997. 7  L. 
998  L. 
100  L. 

1,002L. 
1,003  L. 

1.005  L. 

1.006  L. 

1.006  L. 

1.007  L. 


Feet. 
2,074 
1,678 
1,060 
1,280 
3,300 
6,000 
2,250 
400 

7,255 

11,910 

3,640 
2,817 

6,273 
2,350 


Harlem-Savole.. 


Upper  Point  a  la  Hache 

United  States  Point  a  la 
Hache 

Do 

Martin-Bohemia 

Do 

Bohemia 

Do 

Nestor,  United  States 

Do 

Harris-Point  Pleasant 


Ostrlca 

Brophy-Fort  St.  Philip. . 


Total. 


1,010.6  L. 

L    1,014  L. 

1,012  L. 

1,019  L. 

1.019.5  L. 
1,022  L. 
1,022  L. 

1,(»2.6L. 

1.022.6  L. 
1,027  L. 
1,027  L. 

1,034.4  L. 
ri,041.6L. 
11,041. 8  L. 
ri,043.6L. 
L    1,045  L 


^ea. 

19,600 
7,964 

1,899 

3,913 

2,700 

448 

600 

1,300 

1,650 

856 

4,550 

\    7,000 
\   8|100 


» 114, 087 


1  Equals  21.61  miles. 
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Condition  at  the  end  of  fiscal  year, — ^The  following  is  the  condition  of  the 
levee  May  31,  ld20: 

Project  for  earthwork per  cent  completed—  86.  ©S 

Miles  in  system 78.  38 

Miles  built 78. 38 

Yardage  lost  by  adandoning  old  levees cubic  yards-^  08,  557 

Contents  of  levee  (May  81,  1920) 6,033,280 

Required  to  bring  levee  to  grade  and  section 902, 80O 

Required  to  bring  levee  to  grade  and  section  and  to  construct  new 

levees  which  will  become  necessary  within  the  next  five  years r  1, 162,  SOO 

Miles  of  levee  less  than  1  foot  above  highest  water««i .  90 

Miles  of  levee  from  1  to  2  feet  above  highest  water 23.  82 

Miles  of  levee  from  2  to  8  feet  above  highest  water 24.  54 

Miles  of  levee  from  8  to  4  ffeet  above  highest  water ^ 7.  51 

Miles  of  levee  up  to  full  grade  and  section 21.  61 

A  survey  made  over  the  district  during  the  year  shows  a  subsidence  in  a 
great  many  of  the  levees  and  makes  necessary  a  revision  in  the  estimate  re- 
quired to  bring  levees  to  grade  and  section. 

Local  cooperation. — ^Local  authorities  have  expended  between  1882  and 
January  1,  1920,  in  building,  improving,  and  maintaining  the  levee  line : 

State  I^ke  Borgne  levee  district $1,480,492.73 

State  Grand  Prairie  levee  /district 919,659.18 

Total  U.  S.  Lake  Borgne  levee  district 2, 400, 151. 91 

Other  expenditures  since  1882  and  heavy  ones  previous  thereto  are  known  to 
have  been  made,  but  no  accurate  record  of  them  has  been  discovered.  Under 
the  flood-control  act  (H.  R.  14777,  64th  CJong.),  requiring  local  interests  to  con- 
tribute "  not  less  than  one-half  of  such  sum  as  may  have  been  allotted  by  the 
commission,"  the  following  contributions  have  been  made  for  work  under  the 
existing  project: 

State  Lake  Borgne  levee  district $50,000 

State  Grand  Prairie  levee  district 10,000 

Total  U.  S.  Lake  Borgne  levee  district 60,000 

Terminal  facilities. — ^The  nature  of  tbe  channel  and  bank  is  such  that  steam- 
boats can  land  anywhere.  The  settlements  to  be  served  are  strung  out  alon^ 
the  levee  line  close  to  the  water's  edge.  There  are  but  few  large  plantations. 
This  district  is  also  «erved  by  the  Louisiana  Southern  Railway  Co.,  which 
parallels  the  levee  from  New  Orleans  to  Pointe-a-la-Hache,  La.  A  public  high- 
way adjoins  it  and  is  kept  in  very  good  order.  At  the  upper  end  of  the  district 
adjoining  New  Orleans  there  are  urban  settlements  of  considerable  size  and 
population,  where  the  Crescent  City  Stock  Yards  &  Slaughter  House  Co.  (Ltd.). 
the  American  Sugar  Refining  Co.,  and  the  Standard  Oil  Co.  of  Louisiana  have 
wharves  and  terminal  facilities  with  railroad  connections.  The  Southern 
Railroad  Lines  and  Associated  Roads  have  an  extensive  terminal  with  wharves^ 
warehouses,  and  grain  elevator  at  Chalmette,  La.  For  a  full  description  of  ter- 
minal facilities  see  House  Document  No.  652,  Sixty-sixth  Congress,  second 
session 

Effect  of  improvement.^The  effect  of  the  work  has  been  to  give  added  pro- 
tection against  floods  to  a  considerable  urban  population  and  much  excellent 
land.  Complete  protection  Is  not  yet  afl'orded  and  delay  Involves  risk  of  serious 
damage. 

Proposed  opei^t ions, —It  Is  proix>se(l  to  continue  to  strengthen  the  levee  line 
by  enlarging  weak  and  low  levees  to  the  approved  grade  and  section,  building 
new  levees  to  replace  those  threatened  by  caving;  banks,  and  making  minor  re- 
pairs where  necessary. 

Recommended  modifications  of  project. — None. 

Reference  to  published  articles  not  previously  reported. — ^None. 

Commercial  statistics.— By  resolution  of  the  Mississippi  River  Commission, 
November  19.  1914.  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-bornt  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 

High-icater  protection  work.— On  April  13  the  stage  of  the  river  reached  50 
feet  on  the  Vlcksburg,  Miss.,  gage.  Four  barges  loaded  with  material  and 
t„,,'.:     ,00  sent  out  and  placed  at  diflfert'nt  places  In  the  lower  Tensas  levee  dls- 
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trict  One  barge  equipped  with  material  and  tools  was  kept  in  reserve  at 
Natchez,  Miss.,  and  two  similarly  equipped  barges  were  placed  below  New 
Orleans,  La.  Each  of  the  barges  was  in  charge  of  an  inspector.  The  inspectors 
kept  in  close  touch  with  the  employees  of  the  local  levee  boards  and  assisted 
in  the  supervision  of  protection  work  being  done  in  the  immediate  vicinity  of 
their  barges.  Junior  engineers  were  sent  into  each  United  States  levee  district 
under  Instructions  to  make  frequent  inspection  trips  over  the  line  and  to  assist 
the  members  of  the  local  levee  boards  with  their  professional  advice  when 
called  upon. 

On  April  17  ^cave  in  the  bank  at  the  upper  end  of  the  Fort  Jackson  Reserva- 
tion (1043.6  L.)  occurred,  taking  435  linear  feet  of  the  levee  and  causing  a 
crevasse.  The  work  of  closing  this  crevasse  was  undertaken  at  once  by  the 
State  Buras  levee  board.  This  office  assisted  by  furnishing  some  materials  and 
permitting  Junior  Engineer  T.  M.  McCarroU  to  supervise  the  work.  The  flow 
of  water  was  stopped  on  April  28  and  the  work  was  finally  completed  on  April 
28,  when  all  forces  were  withdrawn. 

On  May  27  a  break  occurred  in  the  Mon  Plaisir  Levee  (988  L.),  Lake  Borgne 
levee  district,  presumably  caused  by  muskrats.  The  work  of  closing  this  break 
was  begun  at  once  by  the  State  Lake  Borgne  levee  district  under  die  joint 
supervision  of  the  State  board  of  engineers  and  this  office.  This  office  furnished 
some  material,  and  Mr.  T.  M.  McOarroll,  junior  engineer  from  this  office,  re- 
mained on  the  work  until  the  break  was  closed.  The  flow  of  water  was  stopped 
on  May  28  and  the  work  finally  completed  on  May  29,  when  all  forces  were 
withdrawn. 

The  expenditures  for  high-water  work  during  the  year  are  included  in  the 
expenditure  for  each  levee  district. 

FINANCIAL  SUMMABY. 

Amount  expended  on  all  projects  to  June  30,  1920,  after  deducting 
receipts  from  sales,  etc.,  amounting  to  $851,915.71 : 

New  work $767, 609. 46 

Maintenance 85, 628. 52 

Net  total  expended - 853, 238. 04 

Total  appropriations  to  June  30,  1920 928, 400. 00 


Fiscal  year  ending  June  30. 

1016 

1917 

1918 

1919 

1920 

Expended  for  new  work  i 

RxpenHed  for  maint-er\ftnc<*  * 

151,291-74 
8,030.58 

S2S,338.48 

$19,719.10 
17,067.06 

$29,164.82 
3,240.54 

$43,204.10 
4  144.45 

Total  ezx)cnded  * 

59,332.32 

28,338.48 

3fi,786.16 

32,405.36 

78,348.56 

Appropriated  or  allotted 

60,000.00 

50,000.00 

40,000.00 

30,000.00 

>  Not  deducting  receipts  from  sales,  etc. 

July  1,  1919,  balance  unexpended , $67, 832. 84 

Amount  allotted  from  sundry  civil  act  approved  July  19,  1919 30, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5, 1920 31, 000. 00 


Total L 118, 832. 84 

June  30,  1920,  amount  expended  during  fiscal  year : 

For  new  work $43, 204. 10 

For  maintenance 4, 144. 45 

*47,348.55 

July  1,  1920,  balance  unexpended 71, 484. 29 

July  1,  1920,  outstanding  liabilities $6,501.64 

July  1, 1920,  amount  covered  by  uncompleted  contracts.    22, 852. 84 

29,354.48 

Amount  available  for  fiscal  year  ending  June  80,  1921 42, 129. 81 


^  Not  deducting  receipts  from  sales,  etc. 
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Amount  (estimated)  required  to  be  ai^ropriated  for  completion 
of  existing  project ■  Indeterminftte. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1922: 

For  new  work '  Indeterminate^ 

For  maintenance ■  Indeterminate. 

SPECIAL  FUND. 

Funds  contfibuted  for  flood  cxmtrol,  Mississippi  River,  Lake  Borgne  levee  dis- 
trict 

Amount  contributed  by  the  board  of  commissioners  for  the  Lake 

Borgne  Basin  levee  district  to  June  30,  1920 $60,000.00 

June  30,  1920,  total  amount  expended 40,909.20 

July  1,  1920,  balance  unexpended 19,090.80 

July  1,  1920,  outstanding  liabilities 2,102.79 

July  1,  1920,  amount  covered  by  uncompleted  contracts 11, 426. 41 

July  1,  1920,  balance  available . 5,561.60 

111.   PI^NTS. 

(a)  Revetnient  plant. 

Location  and  description. — ^At  United  States  Engineer  d^>ot.  New  Orleans 
and  Baton  liouge,  La.,  and  Natchez,  Miss.,  respectively,  965,  841,  and  705.7  miles 
below  Cairo. 

Original  condition, — ^None. 

Previous  projects, — ^None. 

Existing  project, — ^Adopted  in  1894,  provides  for  the  construction  of  sucli  new 
plant  as  may  be  required  from  time  to  time  and  for  the  r^air,  maintenance, 
and  care  of  the  plant  on  hand. 

Operations  and  results  during  fiscal  year, — ^At  date  of  last  annual  report  the 
floating  plant  of  the  district  consisted  of  130  large  pieces,  exclusive  of  docks, 
lighters,  gasoline  launches,  pontoons,  skiffs,  etc.  During  the  year  17  standard 
barges  and  5  quarter  boats  were  built  for  the  district  All  of  the  construction 
was  done  at  the  Engineer  depot  by  hired  labor.  The  steel  hull  tugboat  Uary 
Steele,  now  the  Yucatan,  was  purchased.  Three  levee-building  machines,  the 
B-10,  B-12,  and  B-13,  received  knocked  down,  were  erected  and  placed  In 
commission. 

Operations  of  th^  creosotlng  plant  for  the  year  show  the  following  totals: 
Lumber  treated,  1,128,384  feet  b.  m. ;  gallons  of  oil  used,  148,150;  value  of 
creosote  used,  $31,111.50.  The  plant  was  operated  for  174  days,  during  which 
77  charges  were  treated. 

During  the  year  1C7  cai's  of  materials  have  been  received,  comprising  95 
lumber,  266  coal,  6  wire  and  nails,  8  machinery,  3  iron,  22  earth  filling,  15  creo- 
sote oil,  and  1  miscellaneous. 

The  existing  plant  has  been  repaired  and  cared  for  at  the  United  States 
Engineer  depot  at  New  Orleans  and  Baton  Rouge,  La.,  and  at  Natchez,  Miss. 
Repairs  have  been  made  to  boats,  graders,  quarter  boats,  etc.  The  plant  has 
been  placed  in  good  working  condition,  the  work  being  done  by  hired  labor. 

The  care  of  the  plant  when  not  in  use  consisted  in  fire  protection,  electric- 
light  service,  watchmen,  pulling  out  and  taking  in  spars,  mooring  lines,  etc., 
operations  of  pump  boat,  steamboat  expenses,  issuing  and  storing  property,  pro- 
portion  of  general  supervision,  and  incidental  exjienses,  and  has  amounted  to 
about  $104  for  each  large  piece  of  plant.  The  cost  is  increased  by  the  fact  that 
the  plant  was  cared  for  at  three  separate  localities — New  Orleans,  Baton  Rouge, 
and  Natchez.  As  a  fire-protection  measure  it  was  thought  best  to  avoid  concen- 
trating all  of  the  plant  at  one  depot  when  laid  up  during  high  water. 

*  Ezclusive  of  available  funds. 
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The  work  was  done  by  hired  labor  with  Government-owned  plant,  at  a  cost  of 
$329,000  for  new  plant  and  $116,943.27  for  maintenance,  making  a  total  of 
$445,943.27,  distributed  as  follows: 

New  plant $329,000.00 

Repairs  to  plant 100,943.27 

Care  of  plant 16,000.00 

Total 445. 943. 27 

The  difference  between  this  total  and  the  actual  money  expended  is  due  to 
credits  for  materials  on  hand  and  materials  purchased  and  paid  for  and  now 
on  hand. 

Condition  at  etid  of  fiscal  year. — The  floating  plant  consists  of  153  large  pieces 
for  bank  revetment,  levee  construction,  and  dredging,  mostly  barges  and  steam- 
boats. A  fairly  complete  engineer  depot  on  the  river  front,  at  foot  of  General 
Hood  Street,  New  (Orleans,  is  in  operation  with  a  warehouse,  a  combined  ma- 
chine, blacksmith,  and  carpenter  shop,  and  a  creosoting  plant.  Other  equipment 
necessary  for  building  new  plant  and  repairing  that  on  hand  has  been  acquired. 
The  general  condition  of  the  plant  is  good.  The  project  is  not  susceptible  of 
completion,  as  new  plant  must  be  built  from  time  to  time  and  existing  plant 
repaired,  maintained,  and  cared  for. 

The  expenditures  on  existing  project  have  been  $1,231,295.47  for  new  plant 
and  $10,205.79  for  maintenance,  making  a  total  of  $2,041,501.26. 

Local  cooperation, — None. 

Terminal  facilities. — ^None. 

Effect  of  improvement. — ^Acquisition  of  a  serviceable  plant  to  prosecute  work 
by  day  labor  in  the  construction  of  revetments  and  levees  and  for  dredging. 

Proposed  operations, — To  repair,  maintain,  and  care  for  the  existing  plant, 
and  to  construct  such  new  plant  as  may  be  authorized. 

Recomme^ided  modifications  of  project. — None. 

Refei'imccs  to  published  articles  not  previously  reported. — ^None. 

Contracts  in  force. — None. 

Commercial  statistics. — By  resolution  of  the  Mississippi  River  Commission, 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  the  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 

(ft)   Levee  plant. 

Location  and  description. — The  general  character  of  operations  renders  it  Im- 
practicable to  give  data  as  to  location  and  description. 

Original  condition. — ^None. 

Previous  projects. — None. 

Existing  project. — Plant  for  the  construction  of  levees  is  purchased  t»r  built 
from  time  to  time  as  authorized  by  the  Mississippi  River  Commission. 

Operations  and  results  during  the  fiscal  year. — ^l^he  cost  of  maintenance  and 
of  minor  repairs  has  been  absorbed  in  the  cost  of  the  work  upon  which  the  plant 
was  engagtHl.  Extensive  repairs  have  been  made  lo  the  ^-5,  B-^,  and  B-o  at 
a  cost  of  $38,000. 

Condition  at^nd  of  fiscal  year. — AH  levee  plant  is  in  good  condition.  Two 
quarter  boats  were  added  to  the  plant  at  a  cost  of  $58,000.  Three  levee  ma- 
chines, with  125-foot  radius,  the  B-10,  B-12,  and  B--13,  were  completed  at  a 
cost  of  $80,003,  $106,030,  and  $104,615.14,  respectively,  a  total  of  $291,248.14, 

Jjocal  cooperation. — The  Lafourche  Basin  levee  l)oard  owns  a  good  levee- 
building  machine  with  quarter  boats  and  operates  it  continually  in  improving 
the  levee  line  of  the  district.  It  is  a4so  available  for  loan  to  the  Mississippi 
River  Commission  when  emergency  requires. 

Terminal  facilities. — None. 

Effect  of  improvement. — The  intrwiuction  of  (Tovernment-owned  plant  has 
cheapened  the  cost  of  levee  work  and  added  greatly  to  tlie  safety  of  the  levees 
during  floods  while  reducing  the  cost  of  high-water  protection.  It  has  also 
made  possible  the  making  of  good  progress  in  the  construction  of  the  levee  line, 
the  plant  owned  and  operated  by  contractors  being  insudident  for  the  purpose. 

Proposed  operations. — Completion  of  two  additional  quarter  boats,  the  Q-21 
and  Q-22,  and  two  standard  barges,  Nos.  113  and  IVi,  and  to  repair,  maintain, 
and  care  for  existing  plant  and  to  construct  such  new  plant  as  may  be  au- 
thorized. 
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Recommended  modifications  of  project. — ^None. 

References  to  published  articles  not  previously  reported. — ^None. 

Contracts  in  force. — None. 

Commercial  statistics, — By  resolution  of  the  Mississippi  River  Ckimmisslon, 
November  19,  1914,  the  secretary  is  charged  with  the  duty  to  secure  complete 
commercial  statistics  of  the  water-borne  traffic  on  ^he  Mississippi  River. 

Appropriations. — See  current  report  of  the  Mississippi  River  Commission. 

FINANCIAL  SUMMARY. 


Amount  expended  on  all  projects  to  June  SO,  1920,  after  deducting  receipts  from 
sales,  etc.,  amounting  to  $2,076,923.50: 

New  work $1, 2S4, 479.  S2 

Maintenance 898. 902. 78 


Net  total  expended 2, 138, 382. 10 

Total  appropriations  to  June  30,  1920 2,325,390.38 


Fi^oal  year  ending  June  30. 

1916 

1917 

1918 

1919 

1920 

Expended  for  new  work  * 

|30.00A.g8 
70,670.22 

$70,141.64 
61,006.  "0 

,116,756.57 
64,779.25 

$87,897.28 
56,518.28 

$339,786.57 
120,753.64 

RxDondwl  for  niAintenance  * 

Total  expended  * 

100,686.  l.S 

131,148.04 

70,534.82 

148,915.56 

460, 54a  21 

ADDfODriated  or  allottiHl 

160,000.00 

75,000.00 

390,000.00 

454,000.00 

I  Not  deductlnj;  receipts  from  sales,  etc. 

July  1, 1919,  balance  unexpended $253, 015. 41 

Amount  allotted  from  sundry  civil  act  approved  July  19,  1919 274, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  June  5, 1920 180, 000. 00 

Receipts  from  sales,  etc.,  during  fiscal  year  1920 2, 100. 80 


June  30,  1920,  amount  expended  during  fiscal  year :  ^ 

For  new  work $339, 786. 57 

For  maintenance 120, 753. 64 


709,116.21 


460,540.21 


July  1, 1920,  balance  unexpended 248, 576. 00 

July  1.  1920,  outstanding  liabilities 68, 576. 00 


Amount  available  for  fiscal  year  ending  June  30, 1921 180, 000. 00 

Amount   (estimated)   required  to  be  appropriated  for  comple- 
tion of  existing  project ■  Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1922: 

For  new  work 'Indeterminate. 

For  maintenance ."  Indeterminate. 

Total *  Indeterminate. 

The  following  Inclosures  (maps)  accompany  and  form  part  of  this  report: 

1.  Kemiie  Bend,  La. 

2.  Natchez  and  Vldalla  Harbors,  Miss,  and  La. 

3.  New  Orleans  Harbor,  La. 

4.  Levee  map — ^fourth  district  * 

5.  Lower  Tensas  levee  district  profile. 

6.  Atchaf&laya  levee  district  profile. 

7.  Lafourche  levee  district  profile. 

8.  Barataria  levee  district  profile. 

9.  Pontchartraln  levee  district  profile. 

10.  Lake  Borgne  levee  district  profile. 

J.  FBANKLiir  Bell, 
Major,  Corps  of  Engineers,  United  States  Army,  District  Engineer, 


^  Not  deducting  receipts  from  sales,  etc. 


*  Exclusive  of  available  funds. 
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Appendix  6. 

Topical  index  to  the  Annual  Report  of  the  Mississippi  River  Commission  for 

1920. 

Allotments:  Pa««. 

Gaging  the  waters  of  the  Mississippi  River  and  Its  tributaries a"»'l 

Made  during;  year 1 .2987 

Reallcttnients  made  during  the  year 2990 

Appendixes:   List  of,   accompanying  Annual  Report,  Mississippi  River 

Commission 8054 

Appropriations : 

Expended  under  Mississippi  River  Commission 3001 

Gaging  the  waters  of  the  Mississippi  River  and  its  tributaries 3011 

Recommended 3003 

Atchafalaya  River.     (See  Red,  Atchafalaya,  and  Mississippi  Rivers.) 
Bank  protection.     (See  Revetments.) 

Barge  Line :  Mississlppi-V'Trrior  Rivers 2999 

Bars: 

Mississippi  River  below  Cairo — 

Condition  of  channel  at  end  of  fiscal  year 3000, 3003 

In  original  condition 3098 

Depths  and  widths  of  channel  during  lowest  stages  of  year 3000 

Dimensions  of  channels,  through  bars,  season  1919  (Table  No.  1)  _  3112 
Dimensions  of  channel,  Memphis  Harbor,  season  1919   (Table- 
No.  4) 3119 

Inspection  of  channels 3009 

Least  depths  over  shoal  crossings,  season  1919  (Table  No.  2) 3113 

Notes  on  conditions  and  results  of  dredging  at  each  crossing 8102 

Statement  of  cost  of  work,  Mississippi  River  dredging  district, 

fiscal  year  1920  (Table  No.  6) 3123 

Summary  of  dredging  operations  1919  (Table  No.  3) 3110 

Summary  of  dredging  operations,  Memphis  Harbor,  season  1919 

(Table  No.  5) 3120 

Surveys 3099 

Old  River :  Dredging  operations 3226 

Boats.     (See  Plant) 

Buildings  and  grounds :  Dredging  district 3111 

Channel,  condition  of  at  end  of  fiscal  year 3000,3103 

Charts  and  maps :  Issued  and  sold 8072 

Coal,  amount  received,  etc 3108 

Commercial  statistics 3069 

Contracts,  abstract  of,  in  force : 

Northern  district  and  secretary 3167 

Dredging  district , 3124 

First  and  second  districts 3170 

Third  district 3209 

Fourth  district,  given  following  each  work. 

Contributed  funds,  fiscal  year  1920,  under  flood-control  act 2991 

Oreosotlng  plant:  Operations,  fourth  district 3264 

Crevassers :  During   year 2998, 3057, 3263 

Discharge : 

Mississippi  River,  reported 3056 

Tabulated  results  (Table  No.  4) 3081 

Docks :  Marine  railway  at  West  Memphis,  Ark 3107 

Dredges  and  Dredging: 

Mississippi  River,  Cairo  to  Head  of  Passes — 

Division  of  time  during  dredging  season  of  1919  (Table  No.  3) 3116 

In  Memphis  Harbor , 3104 

Operations 1 3099 

Plant,  in  connection  with 3106 

Project 3098 

Fuel  for 3108 

Old  River :  Dredging  operations 3226 

Engineer  districts  under  Mississippi  River  Commission : 
Limits  of,  and  officers  in  charge — 

Northern  district  and  secretary 3055 

Dredging  district 3098 
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Engineer  districts  under  Mississippi  River  Commission — Continued.  Pas*. 

First  and  second  districts.^ 3125 

Third  district 3175 

Fourth    district ^ 3214 

Estimate  of  funds  fiscal  year  1922 3000 

Experimental  revetments 3154 

Extension  of  jurisdiction  of  Mississippi  River  Commission 2985 

Financial  statements : 

Consolidated A 3019 

Northern  district  and  secretary 3063 

Dredging  district 3124 

First  and  second  districts 3171 

Third  district ^ 3212 

Fourth  district,  given  following  each  work. 
Flood : 

Effect  on  levees  below  Cape  Girardeau,  Mo 2998 

From  Rock  Island,  111.,  to  Cape  Girardeau,  Mo 2998 

Fuel :  For  towboats,  dredges,  and  other  craft 2999 

Gages : 

General  river  stages  during  the  year 2994 

Highest  and  lowest  gage  readings,  Mississippi  River  and  tributaries 

(Table  No.  1) 3073 

Highest  gage  readings,  Mississippi  River  and  tributaries,  1920,  to 

June  30  (Table  No.  2) 3077 

Inspection  and  maintenance . 3056 

Stages  during  the  year 2994 

Maximum  height  of  high  water  above  mean  Gulf  level  1920,  Cairo  to 

Head  of  Passes  (Table  No.  3) 3078 

Profile  of  high  water  1920  Mississippi  River,  Cairo,  III.,  to  Head  of 

Passes,  La.  (plate  No.  2) 8096 

Harbors: 

Greenville,  Miss 3183 

Memphis,   Tenn 2996, 3104. 3134 

Mouth  of  Yazoo  and  Harbor  of  Vicksburg 3196 

Natchez  and  Vidalia 3221 

New  Orleans,  La 3230 

Historical  data :  Being  prepared 3055 

Hydrographs:  Mississippi  River,  Cairo  to  Fort  Jackson,  June  1,  1919,  to 

May  31, 1920  (plate  No.  1) 9096 

Laws: 

Affecting  the  Mississippi  River  Commission  passed  since  July  1, 1919- 
Extract  from  organic  act  defining  duties  of  Mississippi  River  Com- 
mission   3097 

Levees : 

Construction,  etc. — 

Northern  district 3057 

First  and  second  districts 3154 

Third  district ^  3198 

Fourth  district .. 3237 

Flood  effects  on,  below  Cape  Girardeau,  Mo 2998 

From  Rock  Island,  111.,  to  Cape  Girardeau,  Mo 2998 

Loss  by  abandonment  and  other  causes 2997 

Machines,  levee  building 2998 

Table  showing  area  of  land  protected,  condition  and  extent  of  levees 

In  all  districts 2998 

Maps.  (»S^ee  Charts  and  maps.) 
Mattresses.  (See  Revetments.) 
Mississippi  River  CJommisslon : 

Duties 2983 

Engineers  on  duty,  under,  during  fiscal  year  1920 2993 

Members 2993 

Project 2983 

Sessions 2993 

Summary  of  work 2993 

Mississippi-Warrior  Rivers  Barge  Line 

Navigation.     (See  Bars.) 
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Plant :  Pa«^ 
Care  and  repair  of — 

Dredging  district 3108 

First  and  second  districts 3162 

Third  district 3205 

Fourth  district 3264 

Fuel  for 2999 

Inspection ' 310S 

New  plant — 

First  and  second  districts 3162 

Third  district 3205 

Fourth  district 3264 

Plates : 

List  of  accompanying  report  of  northern  district  and  secretary 3062 

First  and  second  districts 3169 

Third  district 3214 

Fourth  district 3266 

Project  for  works  under  Mississippi  River  Commission 2983 

Red,  Atchafalaya,  and  Mississippi  Rivers,  Junction  of,  operations,  etc 3225 

Revetments  (location,  projects,  operations,  etc.) : 

Arkansas  River 3197 

Experimental 3154 

Mississippi    River 2995 

Cost  of,  June  1,  1919,  to  May  31, 1920— 

First  and  second  districts 3153 

Third    district 3211 

Fourth    district 3235 

Ohio   River 3126 

Operations  during  the  year — 

First  and  second  districts 3153 

Third  district 3175 

Fourth  district - 3214 

Table  showing  effective  length  and  amount  built  during  year 2995 

Statistics.     {See  Commercial  statistics.) 

Subsistence,  cost  of,  at  dredge  depot,  West  Memphis,  Ark 3108 

Surveys : 

Caving  banks,  made  where  cut-offs  are  threatened 3056 

In  engineer  districts — 

Dredging  district ^ .. 3099 

First  and  second  districts 3161 

Third  district 3205 

Tables.    (See  Bars,  dredges  and  dredging,  gages,  etc.) 

Terminal   facilities 2999 

Tributaries,  extension  of  jurisdiction  to 2985 

Work  hampered  by  shortage  of  labor 2999 

Yazoo  River,  mouth  of,  and  Vicksburg  Harbor 3196 
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FINDING  UST. 

SHOWING  THE  SUBDIVISIONS  OF  THIS  REPORT  BY  DISTRICTS. 
[The  referenoen  In  roman  are  to  part  (or  yolume)  and  those  in  arable  to  page.] 


River  and  Harbor  Board 

Portland,  Me 

Boston,  Mass 

Providence,  R.  I 

New  Yorli  City,  first  district 

New  Yorlc  City,  second  district- 
Philadelphia,  Pa 

Wilmington,  Del 

Baltimore,  Md 

Washington,  D.  C . 

Norfolk,  Va . 


Wilmington,  N.  O- 
Charleston,  S.  C-_ 

Savannah,  Ga 

Jacksonville,  Fla_ 
Montgomery,  Ala  - 

Mobile,  Ala 

New  Orleans,  La. 
Galveston,  Tex. 


Vicksburg,  Miss 

Little  Rock,  Ark 

St.  Louis,  Mo 

Rock  Island,  111 i., 

St.  Paul,  Minn 

'  Kansas  City,  Mo 

Nashville,  Tenn. 


Chattanooga,  Tenn 

Florence,  Ala 

Ohio  River,  locks  and  dams 

Pittsburgh,  Pa 

Wheeling,  W.  Va 

Cincinnati,  Ohio,  first  district 

Cincinnati,  Ohio,  second  district- 
Louisville,  Ky 

Duluth,  Minn 

Milwaukee,   Wis 

Chicago,   111 

Detroit,  Mich 

Cleveland,  Ohio 

Buffalo,  N.  Y 


Los  Angeles,  Calif- 


San  Francisco,  Calif.,  first  district- 
San  Francisco,  OaUf.,  third  district- 
Portland,  Oreg.,  first  diatrict 

Portland,  Oreg.,  second  district 

Seattle,   Wash 

Honolulu,  Hawaii 

San  Juan,  P.  R 

California  Debris  Commission 

Mississippi  River  Commission 


[,73; 
:,76; 
100; 
148; 
227; 
345; 
388; 
415; 
483; 
531; 
554; 


661; 

602; 

745; 

824; 

881; 

030; 
1018; 
1129; 
1160; 
1197; 
1205; 
1225; 
1250; 
1279; 
1295; 
1326; 
1332 ; 
1350; 
1367; 
1373; 
,1378; 
,1390; 
,1399; 
,1444; 
,1551; 
,1587; 
,1637; 
,1676; 
.1725; 
,  1741 ; 
,1782; 
,1802; 

1851; 

1883; 

1933; 

1944; 

1949; 

1962; 


Page. 

II,  2107 

II,  2115 

n,2121 

II,  2131 

II,  2158 

n,2183 

II,  2199 

II.  2217 

11,2237 

11,2251 

II,  2259 

11,2273 

n,2287 

11,2299 

II,  2313 

11,2333 

11,2356 

II,  2371 

II,  2413 

II,  2447 

II,  2471 

II,  2481 

n,2505 

11,2633 

II,  2543 

n, 2575 

11,2683 

11,2597 

II,  2611 

II,  2705 

11,2727 

II,  2737 

II,  2747 

11,2769 

II,  2781 

11,2793 

n,2823 

11,2839 

II,  2861 

11,2871 

11,2895 

n,2901 

II,  2911 

II,  2917 

11,2935 

11,2949 

11,2963 

11,2967 

11,2960 

11,2983 
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INDEX. 

[The  references  in  roman  are  to  i>art  (or  volume)  and  those  in  arable  to  page.  I 


A. 

Abraham  Lincoln:  !*•««• 

Care  of  house  where  Lincoln  died i,2040;  m,4136 

Memorial  to,  District  of  Columbia i,2044;  ni,4142 

Absecon  Creek,  N.  J.,  improvement i>441;  ii,  2224 

Absecon  Inlet,  N.  J. : 

Examination  and  survey i,  483^ 

Improvement i,  439 ;  n,  2223 

Academy  Creek,  Brunswick  Harbor,  Ga.,  improvement i,  737 ;  n,  2310- 

Acushnet  River,  New  Bedford  Harbor,  Mas&,  improvement i,  154 ;  ii,  2135^ 

Adams  Creek,  N.  C,  improvement  of  waterway  via i,  589;  n,  2268- 

Agate  Bay  Harbor,  Minn.,  improvement i,  1402 ;  ii,  2782^ 

Alabama  River,  Ala.,  improvement i,  869 ;  ii,  2348^ 

Alabama,  State  of,  removal  of  water  hyacinths  from__  i,  927, 1015 ;  ii,  2370, 2410 

Alaska,  Board  of  Road  Commissioners  for i,  55 ;  ii,  2091 

Alaska's  transportation  system i,  60;  n,  2091 

Albany  Harbor,  Calif.,  examination  and  survey i,  1782 

Albemarle  &  Chesapeake  Canal,  N.  C.  and  Va.,  improvement i,  589 ;  ii,  2268 

Albemarle  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Va.,  via   :  ,, 

Pasquotank  River i,  586;  ii,  2267 

Alexandria,  Va.,  improvement  of  Potomac  River  at i,  536 ;  ii,  225$ 

Algoma  Harbor,  Wis.,  improvement i,  1469 ;  ii,  279^ 

Allegheny  River,  Pa. : 

Construction  of  locks  and  dams i,  1359;  ii,  2718 

Improvement  by  open-channel  work i,  1356;  n,  2717 

Improvement  of  Pittsburgh  Harbor i,  1363;  ii,2725 

Operating  and  care  of  locks  and  dams i,  1363 ;  ii,  27^1 

Alligator  Creek,  S.  C,  improvement  of  waterway  from  McClellanville  to 

Charleston i^  678 ;  ii,  2293' 

Alligator  River,  N.  C,  improvement  of  waterway  via i,  589 ;  ii,  2268^ 

AUoway  Creek,  N.  J.,  improvement i,  429 ;  ii,  2221 

Alpena  Harbor,  Mich.,  improvement ^ i,  1617 ;  ii,  2854 

Altamaha  River,  Ga.,  improvement i,  727 ;  ii,  2308 

Ambrose  Channel,  New  York  Harbor,  N.  Y.,  improvement i,  270 ;  ii,  2160" 

American  Red  Cross,  memorial  to  women  of  Civil   War  to  be  used 

by    1,2045;  m,4142 

Amite  River,  La.,  Improvement i,  954 ;  n,  2390' 

Anacortes  Harbor,  Wash.,  improvement  of  Cap  Sante  waterway-  i,  1920 ;  ii,  2958; 
Anacostia   River,  D.  C,  reclamation  and  development  of  the 

flats - 1, 2003 ;  m,  4089* 

Anahuac  Channel,  Tex.,  improvement i,  1048;  ii,  2422 

Anchorage  grounds,  rules  for  establishment  of i,  1976 

Anclote  River,  Fla.,  improvement i,  797;  ii,  2326 

Apalachicola  Bay,  Harbor,  and  River,  Fla. : 

Examination  and  survey  of  bay i,  881 

Improvement  of  channel  to  St.  Andrews  Bay i,844;  ii,2341 

Improvement  of  harbor  in  bay i,  827 ;  ii,  2334 

Improvement  of  river.  Including  the  Cut-off,  Lee  Slough,  and  lower 

Chipola   River i,830;  n,2335- 

Apoon  Mouth,  Yukon  River,  Alaska,  improvement i,  1928;  ii,  2961 

Appomattox  River,  Va.,  improvement i,  571;  u,  2264 

Appoquinimink  River,  Del.,  improvement i,  458;  ii,  2229' 
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Appropriations :  Pa««. 

Allotments  and  transfers  under  river  and  harbor  act  of  Mar.  4, 

1915 »- I,  70 

Fortifications i»  26 

Locks  and  dams,  Ohio  River i,1346;  ii,  2611 

Rivers  and  harbors i.  68 

Aqueduct  Bridge,  Washington,  D.  C,  repair i.  2008 

Aqueduct,  Washington,  D.  C,  maintenance  and  repair  of i,  2015 ;  iii,  4091 

Aquia  Creek,  Va.,  improvement 1,542;  ii,  2255 

Aransas  Bay  and  Pass,  Tex. : 

Examinations  and  surveys i,  1128 

Improvement  at  Harbor  Island i,  1091 ;  ii,  2433 

Improvement  of  channel  to  Corpus  Christi  (via  Turtle  Cove)  -  i,  1080 ;  ii,  2431 

Improvement  of  channel  to  Pass  Cavallo i,  1077 ;  ii,  2430 

Improvement  of  channel  to  Victoria  (on  Guadalupe  River)  _  i,  1073 ;  ii,  2429 

Improvement  of  Pass i,  1091;  n,2433 

Arcadia  Harbor.  Mich.,  improvement i,  1538;  ii,  2819 

Arkansas  River,  Ark. : 

Examinations  and  surveys i,  1197 

Improvement ^ i,  1169 ;  n,  2471 

Arlington  Memorial  Amphitheater  and  Chapel i,  2045;  in,  4143 

Arlington  Memorial  Bridge  Commission i,  2046;  in,  4144 

Armory  Commission  of  District  of  Columbia i,2045;  in,  4142 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Examination  and  survey i,  387 

Improvement i,  355, 359 ;  n,  2186 

Arthur  Lake,  Mermentau  River,  La.,  improvement i,  1003 :  n,  2407 

Ashland  Harbor,  Wis.,  improvement 1.1415;  ii,  2785 

Ashley  River,  S.  C,  improvement i,686;  ii,2296 

Ashtabula  Harbor,  Ohio,  improvement i,  1667;  n,  2868 

Assistants,  civilian,  to  Engineer  officers i,  55 

Association  of  Congresses  of  Navigation,  Permanent  International i,  1969 

Atchafalaya  Bay  Ship  Channel  Co.,  miiintenance  of  channel  from  Morgan 

City  to  the  Gulf  of  Mexico  by i,982;  n,2400 

Atchafalaya  River,  La.: 

Improvement i,  982 ;  ii,  2400 

Removing  snags  and  wrecks i,  1202:  ii,  2499 

Survey  by  the  Mississippi  River  Commission 1,1969;  ir,2983 

Augusta,  Ga. : 

Improvement  of  Savannah  River  above i,  706;  ii,  2303 

Improvement  of  Savanah  River  at i,  702;  n,23(^ 

Improvement  of  Savannah  River  below i,  699 ;  ii,  2302 

Augusta  Narrows,  White  River,  Ark.,  improvement i,  1176 ;  ii,  2473 

Aux  Bees  Seles  Lake,  Frankfort  Harbor,  Mich.,  Improvement—  i,  1539 ;  ii,  2918 

B. 
Back  Bay  of  Biloxl,  Miss. : 

Examination  and  survey i,  929 

Improvement  of  Biloxl  Harbor i,017;  ii,2368 

Back  Cove,  Portland  Harbor,  Me.,  improvement i,  91 ;  ii,  2119 

Back  (Weymouth)  River,  Mass.,  Improvement i,  140;  n,2128 

Ballard,  Wash.,  Improvement  of  Lake  Washington  Canal i,  1909 ;  n,  2955 

Baltimore,  Md. : 

Engineering   district— i,  488 ;  n,  2237 

Examination  and  survey  of  harbor i,  531 

Improvement  of  harbor  and  channels i,  484 ;  n,  2287 

Bangor  Harbor,  Penobscot  River,  Me.,  Improvement i,81;  n,2116 

Barataria  Bay  and  Bayou,  La.,  improvement i,958;  n,2391 

Bar  Harbor,  Me.,  construction  and  breakwater i,  78;  n,.2115 

Bar  Lake,  Arcadia  Harbor,  Mich.,  improvement i,  1538 ;  n,  2819 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam i,  1393 ;  ii,  2770 

Barry  Statue  CJommisslon i,2040;  iii,4141 

Bartholomew  Bayou,  La.  and  Ark.,  improvement i,  1143 ;  n,  2456 

Bass  Harbor,  Me.,  Improvement i,80;  n,2116 

Bastrop  Bayou,  Tex.,  improvement i,1063;  n,2426 

Batteries,  gun  and  mortar i,  25 
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Battery,  The,  New  York  Harbor,  N.  Y.,  removal  of  shoal   In  Hudson 

River  off  Pier  A i,306;  ii,2171 

Baudette  Harbor  and  River,  Minn.,  improvement i,  1441 ;  ii,  2791 

Bay  Ridge  Channel,  New  Yorli  Harbor,  N.  Y. : 

Examination  and  survey 1.345 

Improvement i,  280 ;  ii,  2162 

Bay  River,  N.  C,  improvement : i,  616;  n,  2276 

Bayside  Channel,  New  York  Harbor,  N.  Y.,  improvement i,270;  n,2160 

Bear  Creek,  Miss.,  improvement i,  1157;  ii,2465 

Beaufort  Harbor  and  River,  N.  C. : 

Examinations  and  surveys i,  660 

Improvement  of  harbor i,632;  ii,2279 

Improvement  of  waterway  to  Core  Sound i,  634;  ii,  2280 

Improvement  of  waterway  to  Jacksonville,  N.  C i,  636 ;  ii,  2281 

Improvement  of  waterway  to  New  River i,  636;  ii,  2281 

Beaufort  Inlet,  N.  C. : 

Improvement  i,642;  ii,2281 

Improvement  of  waterway  to  Norfolk,  Va i,  589;  ii,  2268 

Improvement  of  waterway  to  Pamlico  Sound i,  589;  ii,  2268 

Operating  and  care,  waterway  toJJorfolk,  Va —  i,  594;  ii,  2270 

Beaufort  River,  S.  C,  examination  and  survey i,  745 

Beaufort,  S.  C. : 

Improvement  of  waterway  to  St.  Johns  River,  Fla i,  709 ;  ii,  2304 

Improvement  of  waterway  to  Savannah,  Ga i,  709;  ii,  2304 

Bee  Tree  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care,  i,  1315 ;  ii  2594 
Bellingham  Bay  and  Harbor,  Wash.,  improvement  of  Whatcom  Creek 

waterway  (New  Whatcom  Harbor) i,  1921 ;  u,  2958 

Benton  Harbor  Canal,  St.  Joseph  Harbor,  Mich.,  improvement-  i,  1504 ;  ii,  2808 

Berkeley  Harbor,  Calif.,  examination  and  survey i,  1782 

Beverly  Harbor.  Mass.,  improvement i,  121 ;  ii,  2124 

Big    Kanawha    River,    W.    Va.,    operating    and    care    of    locks    and 

dams 1,1370;  n,2729 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement,  including  Tug  and  Levisa  Forks i,  1382;  ii,  2753 

Operating  and  care  of  locks  and  dams . i,  1385;  ii,  2754 

Big  Sunflower  River,  Miss. : 

Improvement   i,  1159;  ii.  2466 

Operating  and  care  of  lock  and  dam i,  1168;  ii,  2469 

Big  Thoroughfare  River,  Md.,  improvement 1,528;  ii,  2248 

Biloxi  Harbor,  Miss. : 

Examination  and  survey  of  Back  Bay  of  Biloxi i,  929 

Improvement   1,917;  ii,2368 

Blscayne  Bay,  Fla.,  Improvement i,  771 ;  ii,  2320 

Blackfish  Bayau,  Ark.,  Improvement i,  1188;  ii,  2477 

Black  Lake,  Holland  Harbor,  Mich.,  improvement i,  1515;  ii,  2811 

Black  River,  Ark.  and  Mo. : 

Examination  and  survey i,  1197 

Improvement  i,  1182 ;  ii,  2475 

Black  River,  La.,  Improvement i,1132;  ii,  2449 

Black  River,  Lorain,  Ohio: 

Examination   and  survey i,  1675 

Improvement   : i,  1652 ;  ii,  2865 

Black  River,  Mich.,  improvement i,  1625;  ii,  2857 

Black  River,  N.  C,  improvement i,  656;  ii,  2285 

Black  River,  Wis.,  operating  snag  and  dredge  boats i,  1218;  ii,  2526 

Black  Rock  Harbor  and  Channel,  N.  Y. : 

Examination   and  survey i,  1735 

Improvement   ^^ i,  1691 ;  n,  2878 

Impovement  of  Lake  Erie  entrance i,  1691 ;  ii,  2878 

Oi)erating  and  care  of  canal  and  lock,  etc i,  1701 ;  ii,  2881 

Black  Rock  Harbor,  Conn.,  improvement i,  207;  ii,  2147 

Black  Warrior  River,  Ala. : 

Improvement   i,891;  ii,  2358 

Operating  and  care  of  locks  and  dams i,  904 ;  ii,  2361 

Blackwater  River,  Fla.,  improvement i,  859;  ii,  2345 

Blackwater  River,  Va.,  improvement i,  595;  n,  2271 
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Block  Island,  R.  I. : 

ConstrucUon  of  harbor  of  refuge  ^^^        ^""^ 

Improvement  of  Great   Salt  Pond ^^^72;  n,2137 

Blood  River,  La.,  Impro^ment  ''^^4;  ii.2137 

Boards:  ^  i,951;  ii,2389 

See  aUo  Commissions. 

Engineers  for  Rivers  and  Harbors. 

Experimental  towboats,  MississippfRivir -fkl^'  ii,2107 

Road  commissioners  for  Alaska  i,1970;  n,2981 

The  Board  of  Engineers  ^'  55 ;  n,  2091 

2^^!^^  ^y*  ^^»-  Improvement"  -----    i-  21 

Boeiff  RlYer.  La.,  Improvement  ^»  ^^J  ii»  2328 

Bogue  Falia,  La.,  improvement!" "Z  '»  ^^^1'  ii»  2455 

Bogues  Bay,  Va.,  improvement  ^'  ^^'  ^^  2388 

Bogue  Sound,  N.  C,  lmproveme"nt"V  ^'  ^1'  "»  2235 

Booms,  permits  for  erection  of  '»  ^^»  ^»  2281 

Boston,  Mass. :  i,  1984 

Engineering  district.  _ 

Examinations  and  surveys  '»  ^^»  ''»  2121 

Improvement  of  mouth-_  ^  147, 148 

So«H°  ^^^«S.^^^'  examination VndVurVeV ''  ^^'  "^2122 

&7dXK'c^rr^^^^^^^^^ 

1=  SK  ;S?"  '^•^""-^"•■^■-v"^---:.-:::::::  ■.-Xi  S;  ^ 

Examination  for  flood  control 

improvement  of  chf^el  to  M^SiSL'^r""^"" ^/  ?^!  °.  24^ 

Improvement  of  mouth  __  ^  ^^^<  "'  2428 

Operating  and  care  of  locta  ana'dam^:::: \  \^[  "•  2*31 

Reexamination  from  Old  Washington  to  WaM '      ^'  "'  ??S 

Brazos-Santiago  Pass.  Tex..  Improvem^"....:.  ~ VTi^:^  11^ 

Brt&T  H""*"-'  co°«-.  ••"provement :::::::_- 1  ^:  °;  |i^ 

Alteration  of,  obstructing  navigation ,  ,oo„ 

Aqueduct  Bridge.  Washington.  D.  0_.  ^'  S^ 

Construction  across  navigable  waters—    I  I'  tSSs 

^h!^o*"^  Bridge  Potomac  River,  conitructton:::::: ^  iSl? 

Highway  Bridge.  Washington,  D.  C V'^i^V.''.'  fVsi 

Rules  govemhig  opening  of  draws ^'  ^^^ '  "J-  ^^ 

Broad  Creek,  Md.,  Improvement VkV-"  ^'  ^ 

Broad  Creek  River,  Del.  Improvemmt"  '«»  '  "•  ^^ 

nirf^'  R'^er.  Dk.  impro^eS™::::::::::: j-  t^i  ?•  ^ 

Broad  Sound.  Boston  Harbor.  Mass..  improvement ,  in^.'     '  ^^ 

&  &'"5?^^"/«'  ^-  ^•.  e^a^^^auoraLTsu^eyi:::::::-  '•  '^=  ^^^ 

Bronx  River.  N.  T..  Improvement '  i  Vd¥~^^\X^ 

Browns  Creek.  N.  T.,  Improvement .      I'  ^l  JJ- 1}^ 

Sl^,rpTl"^  '^f  ••  ^"^  protection  on  the  ml  Grande"  a't:::::"~il5^ '•  n  24^ 

Brnl«  Plaquemlne  Bayou.  La.,  improvement I'  i^Sft  •'  u'  24^ 

Brunsw  ck  Harbor.  Ga.,  Improvement '',1^:  "•  ^ 

SSn  •  ^-  °'  '"P'^^^^^-t  of  Cape  Fear  m;«"b;iow  WU. 

Examination  and  survey __  _  t  ii9ii 

BuffS  N^Tf  ^  ""'  waterway  to  Houston IIIIIIIIIIIIIiririSsBrn;  24^ 

Engineer 'district _  ift7ft.  „  907. 

Improvement    of    Black    Rock    ChaniT'an¥"  ToMwanda    H^^^^^^ 

Improvement" o7hrrbor^^^  '_ — j'}^^} i?'  ^?< 

Operating    and    care    of    Black    Rock    Canar-"and"~F;;r3;    Str^t 

Bridge \  ^-^1 .       oQjj^ 

Bulkhead  lines.  estabUshment ''  ^'"^ '  "'  7^ 

Burlington  Harbor,  Vt,  improvement! -IIIIII~Ii::i::~::::"i;^7i J;  218I 
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Burr  Greek,  Ck>nn.,  improvement i,  207 ;  n,  2147 

Butte  des  Morts  Lake,  Wis.,  examination  and  surrey i,  1551 

Buzzards  Bay,  Mass.,  examination  and  survey  of  Imy  and  approaches  to 

Cape  Cod  Canal i,  228 

Byram  River,  Port  Chester  Harbor,  N.  Y.,  improvement ,  i,  228 ;  ii,  2153 


Caddo  Lake,  Tex.  and  La.,  improvement   by   construction    of   dam   at 

foot  of I,  1123;  II,  2446 

Calaveras  River,  Calif.,  improvement i,  1789 ;  n,  2918 

Calcasieu  Pass  and  River,  La.: 

Examination  and  survey i,  1018 

Improvement ► i,  1011 ;  n,  2409 

California  Debris  Commission i,  1949 ;  n,  2909 

Caloosahatchee  River,  Fla.: 

Examination  and  survey i,  824 

Improvement i,  784;  n,  2323 

Calumet  Harbor  and  River,  111.  and  Ind. : 

Improvement  of  harbor  (South  Chicago  Harbor) i,1560;  n,  2826 

Improvement  of  river i,  1564 ;  n,  2828 

Cambridge  Harbor,  Md.,  improvement i,  510;  n,  2244 

Camden  Harbor,  Me.,  examination  and  survey i,  100 

Camouflage ^ i,  16 

Canada,  Dominion  or: 

Commerce  through  St  Marys  Falls  Canal i,  1609 

Transmission  of  electrical  power  into  United  States  at  Niagara 

Falls I,  2069 

Canals: 

See  also  Waterways. 

Albemarle  &  Chesapeake  Canal,  N.  C,  improvement i,  689 ;  ii,  2268 

Appropriation  for  operation  and  care i,  68 

Bee  Tree  Shoals  Canal,  Ala.,  operating  and  care i,  1315 ;  n,  2694 

Benton     Harbor     Canal,     St.     Joseph     Harbor,     Mich.,     improve- 
ment  I,  1504;  n,  2808 

Black  Rock  Canal  and  Ferry  Street  Bridge,  Buffalo,  N.  Y.,  oper- 
ating and  care i,  1701 ;  n,  2881 

Calaveras  River,  Calif.,  to  Mormon  Channel,  San  Joaquin  River, 

improvement i,  1789;  n,  2913 

Cape  Cod  Canal,  examination  and  survey  of  approaches  to i,  226 

Care  and  maintenance,  appropriation  for i,  68 

Cascades  Canal,  Columbia  River — 

Construction i,  1835 ;  n,  2927 

Operating  and  care i,  1848 ;  n,  2982 

Chesapeake  &  Delaware  Canal,  Del.  and  Md. — 

Improvement i,  454;  n,  2227 

Operation  and  care  of  canal  and  locks i,  457 ;  n,  2228 

Colbert  Shoals  Canal,  Ala.,  operating  and  care i,  1315 ;  n,  2694 

Dalles-Celilo  Canal,  Oreg.  and  Wash.— 

Improvement i,  1837 ;  n,  2927 

Operating  and  care i,  1849;  n,  2983 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operat- 
ing and  care i,  1216 ;  n,  2624 

Dismal  Swamp  Canal,  Va.  and  N.  C,  improvement  of  waterway 

via I,  586;  n,  2267 

Elk  River  Shoals  Canal,  Ala.,  operating  and  care i,  1330 ;  n,  2607 

Estherville-MInim  Creek  Canal,  S.  C,  improvement i,  671 ;  n,  2291 

Illinois  &  Michigan  Canal,  war-emergency  work i,  1586 ;  n,  2838 

Illinois  &  Mississippi  Canal,  111.,  operating  and  care i,  1221 ;  ii,  2530 

Keokuk   (Des  Moines  Rapids)   Canal  and  Dry  Docks,  Mississippi 

River,  operating  and  care i,  1215 ;  n,  2524 

Lake  Washington  Canal,  Wash. — 

Examination  and  survey i,  1933 

Improvement i,  1909 ;  n,  2956 

Operating  and  care i,  1927 ;  ii,  2969 
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Louisville  &  Portland  Canal,  Ohio  River,  Ky.— 

Enlargement i,  1333;  n,  2611 

Operating  and  care i,  1347;  n,  2671 

I^Iiami  &  Erie  Canal,  Ohio,  and  branch  canal  to  Lake  Michigan,  etc., 

examination  and  survey i-  1676 

Muscle  Shoals  Canal,  Ala.,  operating  and  care i,  1330 ;  ii,  2607 

Navigation  of,  regulations  for i,  Id75 

Operation  and  care,  appropriation  for i,  68 

Portage  Lake  Canals,  Mich.,  improvement i,  1421 ;  ii,  2787 

Port  Arthur  Ship  Canal,  Tex.— 

Examination  and  survey i,  1128 

Improvement i,  1100;  ii,  2436 

Regulations  for  navigation i,  1975 

Sabine-Nec'hes  Canal — 

Contributions  for  improvement i,  1106 

Examination  and  survey r,  1128 

Improvement i,  1104;  u, 2437 

St.  Lucie  Canal,  Fhu,  examination  and  survey i, 824 

St.  Marys  Falls  Canal,  Mich.— 

Commercial  statistics i,  1610;  iii,3273 

Improvement _ i,  1588;  n,2839  ' 

<)l)erating  and  care i,  1609;  ii,2849 

San  Joaquin  River,  Calif.,  Mormon  Channel  to  Calaveras  River,  im- 
provement  1, 1789;  11,2913 

Sturgeon  Bay  and  I-4ike  Michigan  Canal,  Wis.,  Improvement i,  1465; 

11,2797 

Thoroughfare  Bay  to  Cedar  Bay,  N.  C.,  improvement i,630;  n,  2279 

West  (ihlvestim  Bay  and  Brazos  River  Canal,  Tex.,  Improvement.-  i,  1067; 

11,2427 

Cannes,  des,  Rayou,  La.,  improvement i,  1003;  ii,  2407 

Cape  Ann.  Mass.,  harbor  of  refuge,  improvement i,  107;  ii,2122 

Cape  (!harles  (Mty  Harbor,  Va.,  improvement i,  581;  ii,2266 

Cape  ('(»d  Canal,  examination  and  survey  of  approaches  to i,  226 

<Jape  Fear  River,  N.  C. : 

Examination  and  survey  of  Northeast  Branch i,  660 

Examinations  and  surveys i,  660 

Improvement  above  Wilmington i,650;  ii,  2283 

Improvement  at  and  below  Wilmington i,  646;  ii,  2282 

Improvement  of  Northeast  Branch 1.654;  ii,  2284 

Operating  and  care  of  Ix)cks  and  Dams  Nos.  1  and  2 i,  659;  ir,  2285 

Cape  I-.<»okout,  N.  C,  improvement  of  harbor  of  refuge i,  644;  ii.  2282 

Cape  May,  N.  J.,  improvement  of  Cold  Spring  Inlet,  N.  J i,436;  il2222 

(^ape  Vincent  Harbor,  N.  Y..  Improvement i,  1719;  H,  2891 

Capitol,  Washington,  D.  C,  telegraph  Hne 1,2041;  ra,4139 

(^ap  Sante  waterway,  Anacortes  Harbor,  Wash.,  improvement i,  1920;  n,  2958 

('arrabelle  Harb<»r  and  River,  Fla.,  improvement i,  825;  ii,  2333 

Carters  Creek,  Va.,  examination  and  survey i,  554 

Cascades  Canal.  Columbia  River,  Oreg. : 

(^ai.struction i,  1835;  ii,2927 

Operating  and  care i,1848;  ii,  2932 

Cass  Lake,  Minn.,  examlnatltm  and  survey i,  1249 

Cat  River,  Va.,  improvement  of  waterway,  via i,  481;  ii,  2235 

Cavallo  Pa.ss,  Tex. : 

Improvement  of  channel  to  Aransas  Pass i,  1077;  ii,  2430 

Improvement  of  channel  to  Port  Lavaca i,  1076;  ii,  2430 

Cedar  Baycm.  Tex.,  improvement i,  1054;  ii,  2424 

('edar  Bay  to  Thoroughfare  Bay,  N.  C,  improvement i,  630;  ii,  2279 

Cedar  Cre*»k,  Conn.,  improvement i,  207;  ii,  2147 

(^elilo  Falls,  Columlna  River 1,1840;  ii,2928 

Chambersia   (Anahuac)  Channel,  Tex.,  improvement i,  1048;  n,  2422 

Champlain  Lake,  N.  Y.  and  Vt. : 

Burlington  Harbor.  Vt.,  improvement 1,336;  ii,2181 

Macdonough  Memorials i,  2084 

Narrows,  improvement i,333;  ii,  2180 

Pin ttsburg  Harbor,  N.  Y.,  improvement i,  339;  ii,  2182 

Port  Henry  Harbor.  N.  Y.,  improvement 1.342;  ii,  2182 
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Channels.    See  Rivers  and  harbors,  Canals,  and  Waterways.  ^»««' 

Charles  River,  Boston,  Mass.,  improvement i,  109;  ii,  2122 

Charleston,  S.  C. : 

Engineering   district i,  661 ;  ii,  2287 

Examinations  and  surveys i,  691 

Improvement  of  harbor i,  682;  ii,  2294 

Improvement  of  waterway  to  Winyah  Bay i,  678 ;  n,  2293 

Charlevoix  Harbor,  Mich.,  Improvement i,  1542 ;  ii,  2820 

Charlotte  Harbor,  Fla. : 

Examination  and  survey i,  824 

Improvement i,  789 ;  ii,  2324 

Charlotte  Harbor,  N.  Y.,  improvement i,  1704 ;  ii,  2884 

Charts.    See  Maps  and  charts. 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  below  Columbus,    i,  840 ;  ii,  2339 

Chattanooga,  Tenn.,  engineering  district i,  1295;  n,  2583 

Cheboygan  Harbor,  Mich.,  Improvement i,  1612;  ii,  2854 

Cheesequake  Creek,  N.  J.,  improvement i,374;  ii,2193 

Chefuncte  River,  La.,  improvement i,946;  ii,  2388 

Chehalis  River,  Wash.,  Improvement i,  1890;  ii,2951 

Chelsea  Creek,  Boston  Harbor,  Mass..  improvement i,  109;  ii,  2122 

Chemical  Warfare  Service i,  11 

Chene  Bayou,  La.,  examrination  and  survey ^ i,  1018 

Chequamegon  Bay,  Ashland  Harbor,  Wis.,  improvement—- i,  1415 ;  ii,  2785 

Chesapeake  and  I>elaware  Canal,  Del.  and  Md. : 

Improvement i,  454;  ii,  2227 

Operating  and  care  of  canal  and  locks i,  457;  ii,  2228 

Chesapeake  Bay,  Aid.  and  Va. : 

Thimble  Shoal,  Improvement i,  561;  ii,2201 

Waterway  to  Beaufort  Inlet,  improvement i,  589 ;  ii,  2268 

Waterway  to  sounds  of  North  Carolina    (to  Pamlico  Sound),  im- 
provement   I,  586;  IT,  2267 

York  Spit,  removal  of  shoals  opposite i,  484;  ii,  2237 

Chester  River,  Md.,  Improvement i,  494;  ii,  2240 

Chester  River,  Pa.,  improvementt i,  447;  ii,  2226 

Chicago  Harbor  and  River,  111.: 

Improvement  of  harbor i,  1552;  ii,  2823 

Impn)vement  of  river i,  1557;  ii,  2825 

Chicago.  111. : 

Drainage  canal i,  2080 

Engineering  district . i,  1551 ;  ii,2823 

Chincoteague  Inlet  and  Bay,  Va. : 

Waterway  on  coast  of  Virginia,  improvement i,481;  ii,  2235 

Waterway  on  Delaware  Bay,  examination  and  survey i,  483 

Waterway  to  Delaware  Bay,  improvement i,  479;  it,  2234 

Chipola  River,  Fla. : 

Improvement  of  lower  river --—  i,  830;  ii,  2335 

Improvement  of  upper  river i,  834;  ii,  2336 

Chipr^ewa  River,  Wis.,  operating  snag  and  dredge  boats i,  1218 ;  it,  2526 

Chocolate  Bayou,  Tex.,  improvement i,  1061;  ii,2425 

Choctawhatchee  Bar,  Fla.,  examination  and  survey  of  narrows  between 

Santa  Rosa  Sound  and i,  881 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement i,  852;  n,2343 

Choptank  River,  Md.,  improvement i,  505;  ii,2243 

Christiana  River  (Wilmington  Harbor),  Del.: 

Examination  and  survey ^  i,  483 

Improvement i,  449 ;  ii,  2226 

Chriatiansted  Harbor,  St.  Croix,  Virgin  Islands,  examination  and  survey,  i,  1949 
Cincinnati,  Ohio: 

First  engineering  district i,  1373;  ii,2737 

Second  engineering  district i,  1378;  it,  2747 

Civilian  assistants  to  Engineer  officers i,  55 

Civilian  employees,  office  of  the  Chief  of  Engineers i,  55 

Civil  War,  Women  of.  Memorial  to i,2(M5:  iit,4142 

Claiborne  Harbor,  Md.,  Improvement i,  499;  ii,2241 

Clatskanie  River,  Oreg.,  improvement i,  1861;  ii.'2941 

Clayton  Harbor,  N.  Y.,  examination  and  survey i,  1725 
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Clear  Creek,  Tex.,  improvement i,  1056;  ii,  2424 

Cleanviiter  Harbor,  Fla.,  improvement  of  channel  to  Tampa  Bay-  i,  794;  11,2326 

Clearwater  River,  Idaho,  examination  and  survey i,  1851 

Cleveland,  Ohio: 

Engineering  district 1,1637;  n,2d61 

Examination  and  survey  of  harbor i,  1676 

Improvement  of  harbor i,  1657;  ii,  2867 

Clinch  River,  Tenu.,  Improvement i,1320;  ii,2595 

Clinton  River,  Mich.,  Improvement ^ i,  1628;  n,  2858 

Coenties  Reef,  New  York  Harbor,  N.  Y.,  removal i,  285;  ii,2163 

Cohansey  River,  N.  J.,  Improvement i,  431;  n,  2221 

Coin  jock  Bay,  N.  C,  improvement  of  waterway  via i,  589 ;  ii,  2268 

Colbert  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care-  i,  1315 ;  n,  2694 

Cold  Spring  Inlet,  N.  J.,  improvement •— _  i,436;  n,2222 

Coldwater  River,  Miss.,  Improvement i,  1155 ;  n.  2464 

Colorado  River,  Ariz.,  Improvement i,  1726 ;  ii,  2895 

Colorado  River,  Tex.: 

Examination  and  survey i,  1127 

Examination  for  flood  control i,  1127 

Columbia  River,-  Oreg.  and  Wash. : 
Cascades  Canal — 

Construction i,  1835 ;  n,  2927 

Operating  and  care i,1848;  n,2932 

Celllo   Falls  to   Snake  River,   including   tributaries.   Improvement 

from  1,1840;  ii,2928 

Celllo  Falls  to  The  Dalles  Rapids,  Improvement i,  1837 ;  ii,  2927 

Celllo  Falls  to  The  Dalles  Rapids,  operating  and  care  of  canal  and 

locks 1,1849;  n,2933 

Examinations  and  surveys i,  1851, 1883 

Mouth,  Improvement i,  1851 ;  ii,  2935 

Mouth  to  Willamette  River,  Improvement i,1854;  n,2937 

Threemlle  Rapids,  Improvement i,  1837;  u,2927 

Wenatchee,  Wash.,  to  Kettle  Falls,  Improvement i,1923;  n,2959 

Commencement  Bay,  Wash.,  improvement i,  1903 ;  n,  2954 

Commercial   statistics i,  1972 ;  ra,  3273 

Commissioned  officers: 

Duties 1, 8 

Engineer  Officers'  Reserve  Corps i,  7 

Increase  in  number  of,  provided  by  act  of  June  3,  1916 i,  6 

Number,  distribution,  and  changes  during  the  year i,3 

Commissions : 

^ee  also  Boards. 

Arlington  Memorial  Bridge  Commission i,  2046 ;  in,  4144 

Barry  Statue  Commission i,2044;  ni,4141 

California  Debris  Commission-. i,1949;  n,2969 

District  of  Columbia  Armory  Commission i,  2045 ;  ni.  4142 

Fine  Arts  Commission i,2045;  ni,41^ 

Mississippi  River  Commission i,  1962 ;  n,  2983 

Permanent  International  Association  of  Congresses  of  Navigation i,  1969 

Compton  Creek,  N.  J.,  Improvement i,  380 ;  ii,  2195 

Conecuh  River,  Ala.,  Improvement i,862;  n,2S46 

Coney  Island  Channel,  New  York  Harbor,  N.  Y.,  Improvement i,  278 ;  n,  2162 

Congaree  River,  S.  C. : 

Improvement i,  675 ;  n,  2292 

Operating  and  care  of  lock  and  dam i,  678 ;  n,  2293 

Congresses  of  Navigation,  Permanent  International  Association  of i,  1969 

Conneaut  Harbor,  Ohio,  improvement i,  1671 ;  ii,  2869 

Connecticut  River,  Mass.  and  Conn. : 

•     Improvement  above  Hartford,  Conn i,  187 ;  n,  2141 

Improvement  below  Hartford,  Conn i,  189 ;  n,  2142 

Constable  Hook  to  Ellis  Island,  New  York  Harbor,  examination  and 

Survey   . i,  387 

Contentnea  Creek,  N.  C,  improvement i,  625 ;  n,  2278 

Contingencies,  Engineer  Department,  Philippine  Islands i,56 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation i,  1972 
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Appropriations,  estimate i,  73 

Delaware  River,  Pa.  and  N.  J.,  Philadelphia  to  the  sea i,  394 ;  ii,  2201 

Estimate  of  appropriations  for i,  73 

Hudson  River,  N.  Y i,325;  ii,2176 

Key  West  Harbor,  Fla i,  775 ;  n,  2321 

Milwaukee  Harbor,  Wis ^ i,  1486 ;  ii,  2802 

Sacramento  River,  flood  control i,  1956 ;  ii,  2974 

South  Haven  Harbor,  Mich i,1509;  ii,2810 

Cooper  River  (Creek),  N.  J.,  improvement i,  415;  n,  2217 

Cooper  River,  S.  C,  examination  and  survey i,  691 

Co<^  River,  Ga.  and  Ala. : 

Examination  and  survey i,  881 

Improvement i,  872;  ii,  2300 

Operating  and  care  of  locks  and  dams i,  879;  ii,  2352 

Reexamination i,  881 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Examination  knd  survey i,  1851 

Improvement  of  entrance  to  bay  and  harbor i,  1808;  ii,  2919 

Improvement  of  river i,  1813;  n,  2922 

Coquille  River,  Oreg. : 

Examination  and  survey 1, 1850 

Imprtovement ^ i,  1803 ;  ii,  2917 

Core  Creek,  N.  C,  improvement  of  waterway  via r,  589 ;  ii,  2268 

Core  Sound,  N.  0. : 

Examination  and  survey i,  660 

Improvement  of  waterway  to  Beaufort  Harbor i,  634;  ii,  2280 

Corney  Bayou,  La.,  improvement i,  1147 ;  ii,  2458 

Corozal,  Canal  Zone,  engineer  operating  base i,  12 

Corps  of  Engineers : 

Camouflage i,  16 

Duties 1 I,  8 

Engineer  operating  bases i,  12 

•  Increase  in,  provided  by  act  of  June  3,  1916 i,  6 

Personnel — 

Commissioned,    number,   distribution,   and    changes  during   the 

year i,  3 

Demobilization i,  6 

Engineer  Enlisted  Reserve  Corps i.  S 

Engineer  officers  commissioned  for  the  World  War i,  7 

Engineer  officers.  National  Army : i,  7 

Engtneet'  Officers'  Reserve  Corps i,  7 

Engineer  Reserve  Corps i,  8 

Engineer   troops i,  4 

National  Guard  Engineers i,  6 

Recruiting i,  6 

Retired  officers  on  active  duty i,  7 

Special  enlisted  Reserve  Corps i,  5 

Summary  of  personnel i,  11 

Supply  section,  office  Chief  of  Engineers i,  14 

Temporary  officers i,  7 

Corpus  Christi  to  Galveston,  Tex.,  waterway : 

Aransas  Pass— Corpus  Christi  Channel i,  1080;  ii,  2431 

Brazos  River— Matagorda  Bay  Channel i,  1070 ;  ii,  2428 

Examinations  and  surveys i,  1128 

,      Guadalupe  River  to  Victoria,  T6x i,  1073 ;  ii,  2429 

Pass  Cavallo — Aransas  Pass  Channel i,  1077 ;  ii,  2430 

West  Galveston  Bay— Brazos  River  Canal i,  1067 ;  n,  2427 

Corsica  River,  Md.,  improvement i,  496 ;  ii,  2240 

Cote  Blanche  Bay,  La.,  improvement  of  waterway  via i,  988 ;  n,  2402 

Cowhead  River,  Ga.,  improvement i,  714;  ii,  2305 

Cowlitz  River,  Wash. : 

•    Examination  and  survey i,  1883 

Improvement i,  1874 ;  ii,  2944 

Crater  Lake  National  Park,  Oreg.,  improvement i,  2083 

Craven  Shoal,  New  York  Harbor,  improvement i,  270;  ii,  2160 
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Crescent  City  Harbor,  Calif.,  improvement i,  1778;  ii,2910 

Crescent  Lake  and  Dunns  Creek,  Fla.,  improvement i,  758;  ii,  2317 

Crisfield  Harbor,  Md. : 

Examination  and  survey i,  531 

Improvement 1.523;  ii,2247 

Croatan  Sound,  N.  C,  Improvement  of  waterway  via i,  586;  ii,  2267 

Crystal  River,  Fla.,  improvement , i,799;  ii,2327 

Cuba,  defen.ses  of  Guantanamo  Bay i,38 

Cumberland  River,  Ky.  and  Tenn. : 

Above  Nashville,  improvement i,1285;  n,2578 

Below  Nashville,  improvement i,  1280;  ii,2575 

Operating  and  care  of  locks  and  dams i,  1293;  n,  2580 

Cumberland  Sound.  Ga.  and  Fla. : 

Improvement i,  742 ;  ii,  2311 

Improvement  of  waterway  between  Savannah  and  Fernandina i,  709 ; 

11,2304 

Improvement  of  waterways  to  St.  Johns  River,  Fla • i,  709 ;  n,  2304 

Current  River,  Ark.  and  Mo.,  improvement i,  1185 ;  ii,  2476 

Curtis  Bay,  Baltimore,  Md.,  Improvement  of  channel  to i,  484 ;  ii,  2237 

Cutler  Bayou,  La.,  Improvement i,  958;  ii,2391 

Cuyahoga  River,  Cleveland,  Ohio: 

Examination  and  survey i,  1676 

Improvement i,  1657;  n.  286T 

Cypress  Bayou,  Tex.  and  La. : 

Construction  of  dam  at  foot  of  Caddo  Lake i,  1123;  ii,2445 

Improvement  of,  including  connecting  lakes  between  Shreveport  La., 

and  Jefferson,  Tex i,  1123 ;  n,  2445 

Cypress  Top  Outlet,  Choctawa tehee  River,  Fla.,  improvement i,  852 ;  ii,  234S 

D. 

Dalles-Celilo  Canal,  Greg,  and  Wash. : 

Improvement i,  1837 ;  ii,2927 

Operating  and  care i,  1849;  ii,2933 

Damarlscotta  River,  Me.,  examination  and  survey i,  100 

Dams,  permits  for  erection  of i,  1984 

D'Arbonne  Bayou,  La.,  improvement i,  1147;  ii,  2458 

Darby  River,  Pa.,  examination  and  survey i,  483 

Darien  Harbor,  Ga.,  improvement i,  717 ;  n,  2306 

Dauphin  Island  Bay,  Ala.,  examination  and  survey i,  929 

Days  Creek  and  Sulphur  River,  Tex.  and  Ark.,  examination  and  survey,  i,  1128 
Deal  Island,  Md.,  improvement  of  lower  thoroughfare  of  Wenona-  i.  521 ;  ii,  2247 

Debris,  mine  in  California i,  1949;  ii,296& 

Deep  Bay,  N.  C,  improvement  of  waten^' ay  to  Swan  Quarter  Bay.  i,  608 ;  ii,  2274 
Deep  Creek  Branch,  Elizabeth  River,  Va.,  improvement  of  water- 
way via 1,586;  ii,2267 

Deep  Creek,  Fla.,  improvement i,  752;  ii,  2316 

Delaware  and  Chesapeake  Canal,  Del.  and  Md. : 

Improvement i.  454;  ii,  2227 

Operating  and  care  of  canal  and  locks i,  457;  n,  2228 

Delaware  Bay  and  River,  Pa.,  N.  J.  and  Del. : 

Breakwater  and  harbor  of  refuge  in  bay,  improvement i,  413;  n,  2215 

Examination  and  survey  of  river : i,  414 

Examination  and  survey  of  waterway  to  Chincoteague  Bay i,  483 

Improvement  of  river  at  Trenton ^ i__  i,  388;  ii,  2199 

Improvement  of  river,  Philadelphia  to  the  sea i,  394;  ii,  2201 

Improvement  of  river,  Philadelphia  to  Trenton i,  392;  ii,  2200 

Lewes,  Del.,  iron  pier  near,  improvement i,  410;  ii,  2214 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor -  __  i,  408 ;  ir,  2213 

Philadelphia  and  Camden  Harbors,  improvement i,  392, 402 ;  ii,  2211 

Waterway  to  Chincoteague  Bay,  improvement i,  479 ;  ii,  2234 

Waterway  to  Rehoboth  Bay,  improvement i,  476;  ii,2234 

Departments,  executive,  Washington,  D.  C,  telegraph  line i,  2041 ;  iii,  4139 
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Depere,  Wis.,  improvement  of  Green  Bay  Harbor i,  1454;  ii,  2795 

Depots,  engineer i,12 

Depue  Lake,  111.,  examination  and  survey i,  1587 

Derelicts.    See  Wrecks. 

Des  Cannes  Bayou,  La.,  improvement i,  1003;  ii,  2407 

Des  Moines  Rapids  Canal  and  Dry  Docks,  Mississippi  River,  operating 

and  care i,  1215;  n,2524 

Detroit,  Mich.,  engineering  district i,  1587;  ii,2839 

Detroit  River,  Mich. : 

Improvement i,  1603 ;  ii,  2844 

Improvement  of  channels  in  waters  connecting  Great  Lakes,  i,  1588 ;  n,  2839 

Dickinson  Bayou,  Tex.,  improvement i,  1059 ;  ii,  2425 

Dismal  Swamp  Canal,  Va.  and   N.  C,  improvement  of  water- 
way via 1,586;  ii,  2267 

District  of  Columbia : 

Anacostia  River,  reclamation  of  flats i,  2003 ;  iii,  4089 

Aqueduct  Bridge  across  Potomac  River,  repair i,  2008 

Aqueduct,  filtration  plant i,2015;  in,  4091 

Aqueduct,  maintenance  and  repair i,  2015;  in,  4091 

Armory,  commission  of i,  2045;  iii,  4142 

Buildings  occupied  by  War  Department i,  2041 ;  iii,  4136 

Executive  Mansion  and  Office - i,2023;  iii,4108 

Extension  of  buildings  beyond  building  lines i,  2037 

Georgetown  Bridge,  Potomac  River i,  2011 

Highway  Bridge,  Potomac  River i,  2021 ;  iii,  4139 

Improvement  of  Potomac  River i,  532;  ii,2251 

Public  buildings  and  grounds,  and  Washington  Monument,  i,  2021 ;  in,  4107 

Public  property,  occupation  by  private  parties i,  2034;  in,  4127 

Telegraph  line,  connecting  executive  departments i,  2041 ;  in,  4139 

United  States  wharf  property,  Potomac  River i,2043;  in,  4140 

Water  supply,  increase  in i,  2018 

Doboy  Bar,  Ga.,  improvement i,  717;  n,  2306 

Dock  lines,  establishment i,  1986 

Dog  Island  Harbor,  St.  George  Sound,  Fla.,  improvement . —  i,  825 ;  i',  2333 

Dog  River,  Miss.,  improvement i,  905 ;  n,  2864 

Dolphins,  permits  for  erection  of i,  1984 

Dorchester  Bay,  Mass.,  improvement i,  133 ;  n,  2127 

Double  Bayou,  Tex.,  improvement i,  1045;  ii,  2422 

Drawbridges : 

See  also  Bridges. 

Rules  for  opening i,  1977 

Drawings.    See  Maps  and  Charta 

Drift,  removal  from  New  York  Harbor i,311;  ii,2178 

Duck  Creek  (Smyrna  River),  Del.,  improvement i,460;  n, 2229 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge i,  194 ;  n,  2144 

Duluth,  Minn. : 

.  Engineering  district i,  1399 ;  n,  2781 

Improvement  of  Puluth-Superior  Harbor i,  1405 ;  ii,  2782 

Dx^ikirk  Harbor,  N.  Y.,  improvement i,  1681;  ii,2874 

Dunns  Creek  and  Crescent  Lake,  Fla.,  Improvement i,  758 ;  ii,  2317 

Dupont  Bayou,  La.,  improvement i,  958 ;  ii,  2391 

Duwamish  River,  Wash. : 

Examination  and  survey  of  waterway,  Seattle  Harbor i,  1933 

Improvement  of  east  and  west  waterways,  Seattle  Harbor—  i,  1906 ;  ii,  2955 
Improvement  of  Puget  Sound  and  tributaries i,  1896 ;  n,  2952 

B. 

East  Bay  Bayou,  Tex.,  improvement i,  1043;  n,  2421 

Bast  Bay,  Fla.,  improvement  of  waterways  via i,844;  ii,2341 

East  (Ambrose)  Channel,  New  York  Harbor,  N.  Y.,  improvement,  i,  270 ;  n,  2160 

East  Chester  Creek,  N.  Y.,  Improvement i,237;  n,2155 

Eastern  Bay,  Claiborne  Harbor,  Md.,  Improvement i,  499 ;  n,  2241 

Eastern  Branch,  Elizabeth  River,  Va.    ^mp^^'^®^^^^ i,555;  n,2259 
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East  Norwalk  Harbor,  Conn.,  improvement i,  215 ;  n,  2149 

East  Pass,  Garrabelle  Harbor,  Fla.,  improyement i,  825 ;  n,  2388 

East  Pearl  River,  Miss.,  improvement : i,922;  ii,2369 

Bast  River,  Bmnswick  Harbor,  Ga.,  improvement i,  737 ;  ii,  2310 

East  River,  N.  Y.,  improvement,  including  Coenties  Reef i,  285 ;  n,  2163 

Echo  Bay  Harbor,  New  Rochelle,  N.  Y.,  improvement i,  234 ;  n,  2154 

Echo  Bay,  N.  Y.,  examination  and  survey i,345 

Electrical  power: 

Mississippi  River,  between  St  Paul  and  Minneapolis,  Minn i,  1226 ;  n,  2533 

Niagara  River,  N.  Y.,  control  and  regulation i,2069 

Tennessee  River,  Elk  River  Shoals  to  Florence,  Ala i,1330;  n,2607 

Elizabeth  River,  N.  J.,  improvement i,  361 ;  n,  2189 

Elizabeth  River,  Va. : 

Examination  and  survey i,  603 

Improvement  of  Norfolk  Harbor,  including  Eastern,  Southern,  and 

Western   Branches i,  555;  ii,2259 

Improvement  of  waterway  to  sounds  of  North  Carolina  via  Pasquo- 
tank River 1,586;  11,2267 

Elk  River,  Md.,  improvement i,491;  n,2239 

Elk  River  Shoals  Canal,  Ala.,  operating  and  care i,  1330 ;  n,  2607 

Elliott  Bay,  Wash.,  improvement  of  Duwamish  River  and  east  and  west 

waterways i,  1906 ;  n,  2955 

Embankments  and  sea  walls i,3l 

Emplacements,  modernizing i,  26 

Employees,  civilian  assistants  to  Engineer  officers i,  55 

Employees,  civilian,  office  of  the  Chief  of  Engineers i,  55 

Enfield  Rapids,  Connecticut  River,  Conn.,  improvement i,  187;  ii,  2141 

Engineer  Claims  Board,  settlement  of  claims - i,  16 

Enfiflfieer  Department,  Philippine  Islands,  contingencies i,  55 

Engineer  deiK>ts i,  12 

Engineer  Enlisted  Reserve  Corps i,  5 

Engineer  equipment  and  material,  procurement,  storage,  and  issue  of i,  14 

Engineer  forces.  United  States  Army i,  3 

Engineer  officers,  civilian  assistants  to i,  55 

Engineer  officers  commissioned  for  the  World  War»__^— , i,  7 

Engineer  officers.  National  Army i,  7 

Engineer  officers.  National  Guard i,  7 

Engineer  Officers*  Reserve  Corps i,  7 

Engineer  operating  bases i,  12 

Engineer  operations  in  the  field i,  18 

Engineer  personnel  summary,  United  States  Army i,  11 

Engineer  Reserve  Corps i,  8 

Engineer  school,  Camp  A.  A.  Humphreys,  Va i,  17 

Engineer  supply  section,  office  Chief  of  Engineers i,  14 

Engineer  surplus  material,  sale  of i,  17 

Engineers,  Chemical  Warfare  Service i,ll 

Engineers,  the  Board  of ^ i,  21 

Engineers,  United  States  Army i,  7 

Engineer  troops : 

Demobilizatloa ,    i    .      i,  • 

Distribution  and  commissioned  strength 1,3 

Enlisterl  Reserve  Corps i,  5 

Equipment i,  13 

Increase  of  companies  to  maximum  strength i,  4 

National  Guard  engineers i,  6 

New  engineer  organizations.  United  States  Army i,  4 

Recruiting i,6 

Reorganization  of  regiments  and  battalions i,  4 

Special . ^       i,5 

United  States  Army i,3 

Engineer  units i,  5 

Engineer  units.  United  States  Army j,  3 

English  Kills,  Newton  Creek,  N.  Y.,  Improvement i,297;  n,2170 

Enlisted  Reserve  Corps i,  5 

Equipment,  engineer,  of  troops i»  13 

Ericsson  Memorial i,  2044 ;  m,  4141 
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Erie  and  Miami  Canal,  Ohio,  examination  and  survey i,  1676 

Erie  Basin,  N.  Y.,  improvement  of  channel  in  Lake  Erie i,  1601 ;  ii,  2878 

Erie  Harbor,  Pa. : 

Examination  and  survey i,  1725 

Improvement i,  1676;  ii,2871 

Erie,  Lake: 

Black  Rock  Harbor,  improvement  of  entrance  to i,  1691 ;  ii,  2878 

Channels  in  waters  connecting  Great  Lakes,  improvement.—  i,  1588 ;  ii,  2839 
Examination  and  survey  of  Miami  and  Erie  Canal,  and  routes  between 

Ohio  River  and i,  1676 

Examination  and  survey  of  ship  channel  to  Lake  Ontario i,  1725 

Surveys,  charts,  etc.,  of  northern  and  northwestern  lakes,  i,  2056 ;  iii,  4149 

Water  levels i,2056;  iii,4156 

Waterway  to  Lake  Ontario,  examination i,  1725 

Escambia  River,  Fla.,  improvement i,  862;  n,  2346 

Estlierville-Mlnim  Creek  Canal,  S.  C,  improvement i,  671 ;  ii,  2291 

Estimates  of  appropriations  required : 

Civilian  assistants  to  Engineer  officers i,  55 

Contingencies,  Engineer  Department,  Philippine  Islands i,  55 

Examinations,  surveys,  and  contingencies ^^ i,  1972 

Fortifications  in  insular  possessions i,  45 

Fortifications  In  the  United  States i,  38 

Maps,  War  Department i,  50 

Military  surveys  and  maps i,  55 

Miscellaneous  civil  works i,  1975 

Panama  Canal i,  50 

Rivers  and  harbors,  etc i,  73 

Roads,  bridges,  and  trails  in  Alaska i,  65 ;  ii,  2091 

Eureka,  Calif.,  Improvement  of  channel  in  front  of i,  1773 ;  ii,  2908 

Everett  Harbor,  Wash. : 

Examination  and  survey i,  1933 

Improvement i,  1913 ;  n,  2956 

Examination  of  rivers  and  harbors,  estimate  of  appropriation  for i,  1972 

Executive  departments,  Washington,  D.  C,  telegraph  line i,  2041 ;  ni,  4139 

Executive  Mansion   and   Office,   Washington,   D.   C,   maintenance   and 
repair  of i,2023;  iii,4108 

Expenditures : 

Fortifications c i,26 

Rivers  and  harbors 1 i,69 

Experimental  towboats,  board  on i,  1970 ;  ii,  2981 

F. 

Fairhaven  Harbor,   Mass.,   improvement i,  154;  ii,2133 

Falrport  Harbor,  Ohio,  Improvement i,  1662 ;  n,  2868 

Falla,  Bogue,  La.,  Improvement i,  946;  n,  2388 

Fall  River  Harbor,  Mass.,  improvement i,  156 ;  ii,  2133 

Falls  of  Ohio  River,  Louisville,  Ky.,  improvement i,  1333;  ii,  2611 

Fancy  Bluff  Creek,  Ga.,  Improvement i,  719;  ii,2306 

Feather  River,  Calif. : 

Improvement i,  1799;  n,  2916 

Work  of  California  Debris  Commission i,  1956 ;  n,  2974 

Femandlna  Harbor,  Fla. : 

Examination  and  survey i,  745 

Improvement i,  742 ;  ii,  2311 

Improvement  of  waterway  to  Savannah,  Ga i,  709 ;  n.  2304 

Fighting  Island  Channel,  Detroit  River,  Mich.,  improvement i,  1603 ;  n,  2844 

Filtration  plant,  Washington  Aqueduct,  D.  C j. i,  2015 ;  iii,  4089 

Fine  Arts  Commission i,  2045 ;  m,  4142 

Fire  control  at  fortifications i,34 

Fishing  Creek,  N.  C,  improvement i,  613;  ii,  2275 

Pish  traps,  or  weirs,  permits  for  construction i»  1984 

Fivemile  River  Harbor,  Conn.,  improvement i.  217 ;  ii,  2150 

Flint  River,  Ga. : 

Examination  and  survey .  i,  745 

Improvement .  "^"""'V- i.  837 ;  ir»  2338 
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Floating  plant,  statement  of i,1972;  iii,439o» 

Flood  control  : 

Minnesota,  North  Dakota,  and  South  Dakota,  examination  and  survey 

of  boundary  waters i,  1249 

On   Mississippi   River 1,1962;  n,2983 

On  the  Rio  Grande  at  Brownsville,  Tex—* i,  1098;  ii,2435 

On  Sacramento  River,  Calif i,  1956;  ii,2974 

Florence,  Ala.,  en^fineering  district i,  1825;  ii,  2597 

Florida,  removal  of  water  hyacinths  from  waters  of  State,  i,  821, 927, 1015 ;  ii,  2332 
Flushing  Bay  and  Creek,  N.  Y. : 

Examination  and  survey ^"-i i,  345 

Improvement i,  247 ;  ii,  2156 

Fore  (Weymouth)  River,  Mass.,  improvement i,  136;  ii2127 

Fore  River,  Portland,  Me.,  Improvement i,  91 ;  ii,  2119 

Fort  George  River,  Fla.,  improvement  of  waterway  via i,  709;  ii,  2304 

Fortifications  : 

Appropriations i,26 

Batteries i,  25 

Batteries  in  in.sular  possessions : i,38 

Board  of  Engineers,  The ^ i,  21 

Casemates,  galleries,  etc.,  for  submarine  mines i,31 

Electrical  and  other  supplies,  insular  possessions i,  41 

Electrical    installations i,  27 

Electrical  installations,,  insular  possessions i,39 

Engineer  wharves,  insular  possessions i,42 

Estimates  of  appropriations  required i,38 

Estimates  of  ai^ropriations  required,  insular  possessions i,  45 

Fire  control i,  34 

Fire  control,  insular  possessions i,42 

General  statement  and  progress  of  work i,  21 

Insular  possessions i,  38 

Isthmian  Canal i,  45 

Land   defense i,  34 

Land  defenses,  insular  possessions i,  39 

Mine-defense  structures,  insular  possessions i,  41 

Modernizing  older  emplacements i,  26 

Panama  Canal i,  45 

Plans 1, 30 

Plans,  insular  possessions . i,  43 

Preservation  and  repair i,  29 

Preservation  and  repair,  insular  possessions i,40 

Preservation  and  repair  of  torpedo  structures i,  29 

Roads,  insular  possessions i,39 

Sandy  Hook  Reservation,  N.  J.,  protection  of i,  32 

Seacoast,  contingent  expenses i,  34 

Searchlights    i,  27 

Searchlights,  insular  i)Ossessions i,  39 

Sea  walls —  - 

Defenses  of  Galveston,  Tex i,  33 

Embankments   and i,  31 

Sites   1, 28 

Sites,  insular  possessions i,40 

Submarine    mines i,  31 

Supplies  for  seacoast  defenses i,30 

United  States i,  21 

Fort  Pierre,  S.  Dak.,  improvement  of  Missouri  River  at i,  1264;  n,  2564 

Fort  Point  Channel,  Boston  Harbor,  Mass.,  improvement i,  109 ;  ii,  2122 

Fort  Riley  Military  Reservation,  Kans.,  protection  of  bank  line  of  Re- 
publican River  in  front  of i,  1278 ;  n,  2572 

Fox  River,  Wis. : 

Examination  and  survey i,  1551 

Improvement > i,  1453;  ii,  2796 

Improvement  of  Green  Bay  Harbor i,  1454;  u,  2795 

Operating  and  care  of  locks  and  dams i,  1504;  ir,2806 

Reexamination 1. 15151 
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Foys  Flats,  N.  C,  Improvement  of  Trent  Blver  at i,  627 ;  n,  2278 

Frankfort,  Harbor,  Mich.,  Improvement i,1539;  ii,2819 

Franklin,  La. : 

Improvement  of  waterways  to  Mermentau i,  988 ;  n,  2402 

Operating  and  care  of  Schooner  Bayou  Lock 1,1000;  ii,2404 

Vermilion  River  to  Schooner  Bayou,  La.,  improvement i,991;  n,2403 

Freeport  Harbor,  Tex.,  improvement i,  1083;  n,2481 

French  Broad  River,  Tenn. : 

Examination  and  survey i,  1325 

Improvement - 1^1316;  ii,2595 

Front  River,  Ga.,  Improvement  of  Sapelo  Harbor i,  715 ;  n,  2305 

G. 
Gaging : 

Mississippi  River  and  principal  tributaries 1, 1240 ;  n,  2539 

Northern  and  northwestern  lakes,  level i,2056;  in,  4155 

Galena  River,  111. : 

Operating  and  care  of  lock  and  dam i,  1219 ;  n,  2528 

^         Operating  snag  and  dredge  boats i,  1218;  n,2526 

Galveston  and  Sabine  section  of  Inland  Waterway,  Tex.,  examination 

and   survey i,  1128 

Galveston  Bay  and  Harbor,  Tex.: 

Examinations  and  surveys i,  1127 

Improvement  of  channel  across  Hanna  Reef,  Ladles  Pass i,  1043 ;  n,  2421 

Improvement  of  Galveston  Channel i,  1023 ;  n,  2414 

Improvement  of  Galveston-Texas  City  Channel i,  1029 ;  n,  2417 

Improvement  of  harbor  entrance i,  1019 ;  ii,  2413 

Improvement  of  Port  Bolivar  Channel i,  1032 ;  n,  2418 

Improvement  of  waterway  to  Houston i,  1035 ;  n,  2418 

Improvement  of  West  Bay i,  1067 ;  n,  2427 

Galveston  Island  and  Galveston  Channel,  Tex.,  survey i,  1128 

Galveston,  Tex. : 

Engineering  district i,1018;  n,2413 

Sea  walls,  defenses  of i,33 

Galveston  to  Corpus  Christl,  Tex.,  waterway: 

Aransas  Pass-Corpus  Christl  Channel i,  1080;  n,2431 

Brazos  River-Matagorda  Bay  Channel-! i,  1070;  ii,2428 

Guadalupe  River  to  Victoria,  Tex i,  1073;  ii,2429 

Pass  Cavallo-Aransas  Pass  Channel i,  1077;  ii,  2430 

West  Galveston  Bay-Brazos  River  Canal i,  1067;  n,2427 

Gasconade  River,  Mo.,  improvement i,  1274;  ii,2569 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  Improvement i,  270 ;  ii,  2160 

Genesee  River,  Charlotte  Harbor,  N.  Y.,  improvement i,  1704 ;  ii,  2884 

George,   Lake,   channels  in  waters  connecting  Great  Lakes,   improve- 
ment  1, 1588;  11,2839 

George,  Lake,  St.  Johns  River,  Fla.,  Improvement i,  755 ;  ii,  2317 

Georges  River,  Me.,  improvement i,  87;  n,  2117 

Georgetown  Harbor,  D.  C. : 

Bridge  across  Potomac  River  at i,  2011 

Improvement  of  Potomac  River  at i,  532 ;  ii,  2251 

Georgetown  Harbor,  S.  C,  improvement i,  661 ;  ii,  2287 

Germantown,  Pa.,  memorial  monument i,  2085 

Gloucester  Harbor,  Mass.,  Improvement i,  118;  ir,  2124 

Government  telegraph  line,  Washington,  D.  C i,  2041 ;  iii,  4139 

Gowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvements  i,  283 ;  ii,  2163 

Grand  Calumet  River,  111.  and  Ind.,  improvement i,  1564 ;  ii,  2828 

Grand  Haven  Harbor,  Mich.: 

Examination  and  survey i,  1551 

Improvement i,  1518 ;  ii,  2812 

Grand  Lake,  Mermentau  River,  La.,  Improvement i,  1003 ;  ii,  2407 

Grand  Marals,  Mich.,  Improvement  of  harbot  6f  refuge i,  1432 ;  ii,  2789 

Grand  Marals,  Minn.,  Improvement  of  Viarbor ii  1400 ;  ii,  2781 

Grand  Rapids,  Wabash  River,  lock  and  djim,  operating  and  care,  i,  1390 ;  ii,  2769 

Grand  River,  Falrport  Harbor,  Ohio,  li^Jvrovement i,  1662 ;  ii,  2868 

Grand  River,  La.,  Improvement J^^  ^^. i.  967 ;  n,  2394 
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Grand  River,  Mich. :  Pa««. 

Improvement , i,  1521 ;  n,  2814 

Improvement  of  Grand  Haven  Harbor i,  1518 ;  ii,  2812 

Grant,  Gen.  Ulysses  S.,  memorial  to 1,20434  ni,4141 

Grants  Pass,  Ala.,  Improvement  of  waterway  via i,  887;  ii,  2357 

Gravesend  Bay  to  Jamaica  Bay,  N.  Y.,  examination  and  survey  of  water- 
way from 1, 345 

Grays  Harbor,  Wash.: 

Examination  and  survey  of  waterway  to  Puget  Sound i,  1833 

Improvement  between  Aberdeen  and  the  entrance i,  1890 ;  n,  2951 

Improvement  of  entrance i,  1887;  n,  2950 

Grays  River,  Wash.,  improvement i,  1878 ;  n,  2945 

Great  Lakes: 

Channels  In  waters  connecting  Improvement i,  1588 ;  ii,  2839 

Commercial  statistics,  Sault  Ste.  Marie  Canals,  Mich i,  1610 ;  m,  3273 

Control  and  regulation  of  waters  of  Niagara  River  and  preservation 

of  Niagara  Falls i,2067;  in,  4159 

Examination  and  survey  of  Miami  &  Erie  Canal,  branch  canal  to 
Lake  Michigan,  and  other  routes  between  Lake  Erie  and  Ohio 

River 1, 167e* 

Examination  and  survey  of  waterway  to  Hudson  River i,1725 

Investigation  of  water  diversion  from.  Including  navigation,  sanitary 

and  power  purposes i,2069 

Surveys,  charts,  etc.,  of  northern  and  northwestern  lakes.,  i,  2056 ;  m,  4149 

Water  levels i,2056;  ni,4155 

Great  Lakes,  111.,  examination  and  survey  of  bar  In  Lake  Michigan  at i,  1587 

Great  Peedee  River,  S.  C,  Improvement i,  668 ;  n,  2290 

Great  Salt  Pond,  Block  Island,  R.  I.,  Improvement i,  174 ;  ii,^37 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor i,  1707 ;  n,  2885 

Great  South  Bay,  N.  Y. : 

ISxamlnatlon  and  survey  of  channel  to  Peconlc  Bay i,  345 

Improvement i,260;  n,21'« 

Green  Bay  Harbor,  Wis. : 

Examination  and  survey i,  1551 

Improvement i,  1454 ;  n,  2795 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal i,  163 ;  n,  2135 

Green  River,  Ky.,  operating  and  care  of  locks  and  dams i,  1393 ;  n,  2770 

Greenwich  Harbor,  Conn.,  Improvement i,  223;  n,2151 

Grosse  Polnte  Channel,  Lake  St.  Clair,  Mich.,  Improvement i,  1598 ;  n,  284S 

Grossetete  Bayou,  La.,  Improvement . ii971;  n,2395 

Grounds,  public,  DlstHct  of  Columbia i,  2021 ;  m,  4107 

Guadalupe  River,  Tex.,  Improvement  from  Victoria  to  Aransas  Pass- 
Pass  Cavallo  Channel i,  1073 ;  n,  2429 

Guantanamo  Bay,  Cuba,  defenses  of i,38 

Gulfport  Harbor,  Miss.: 

Examination  and  survey i,  929 

Improvement  of  channel  to  Ship  Island  Harbor i,  910 ;  n,  2365 

Gull  Lake,  Minn.,  reservoir  dam : 

Construction ^ 1, 1235 ;  n.  2536 

Operating  and  care . i,1239;  n,2537 

Gun  batteries i,  25 

Gunnlsons  Cut,  Improvement  of  waterway  via i,  709 ;  ii,  2304 

H. 
Hackensack  River,  N.  J. : 

Examination  and  survey i,  388 

Improvement i,  853 ;  n,  2185 

Hales  Bar  lock  and  dam,  Tennessee  River,  operating  and  care.,  i,  1315 ;  ii,  2593 

Hampton  Creek,  Va.,  examination  and  survey i,603 

Hampton  Roads,  Va.,   improvement   of  approaches   to   Norfolk 

Harbor a i,  555 ;  n,  2259 

Hanna  Reef,  Ladles  Pass,  Tex.,  improvement  of  channel i,  1043 ;  n,  2421 

Hanson  Canal,  Improvement  of  waterway  via i,  988 ;  ii,  2402 

Harbor  Beach,  Mich.,  harbor  of  refuge,  Improvement i,  1622 ;  n,  2856 

Harbor  Cove,  Gloucester,  Mass.,  Improvement i,  118;  n,  2124 

Harbor  Island  and  Port  Aransas,  Tex.,  to  Rockport,  examination  and 
survey  of  channel i,1128 


Digitized  by  VjOOQIL 


INfDEX.  XSX 

*  Pact. 

Harbor  Island  Harbor,  Tex.,  improvement i,  1091 ;  n,  2433 

Harbor  lines,  establishment i,  1986 

Harbors  and  rivers.    See  Rivers  and  harbors. 

Harlem  (Bronx)  Kills,  N.  Y..  improvement 1,301;  n,2170 

Harlem  River,  N.  Y. : 

Examination  and  survey i,  346 

Improvement i,  801 ;  n,  2170 

Harris  County,  Houston  Ship  Channel  Navigation  District,  contribution 

of  funds  for  Galveston-Houston  Channel,  Tex i,  1037 ;  n,  2418 

Hat  Slough,  Puget  Sound,  Wash.,  construction  of  dike  at 1. 1886 ;  n,  2952 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River  at i,  489;  n,2238 

Hawaiian  Islands: 

Construction  of  Engineer  wharf  ^t  Honolulu i,42 

Engineer  operating  base  at  Honolulu i,  12 

Examination  and  survey  of  Honolulu  Harbor i,  1944 

Hilo  Harbor,  improvement i,1939;  ii,2964 

Honolulu  Harbor,  improvement i,  1934;  n,2963 

Kahului  Harbor,  improvement i,  1937;  n,2964 

Nawiliwili  Harbor,  improvement i,  1941 ;  n,  2965 

Hawaii  engineering  district i,1933;  n,2963 

Hay  Lake  Channel,  St.  Marys  River,  Mich. : 

Improvement i,  1588 ;  n,  2839 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  1588 ;  ii,  2839 

Hell  Gate,  East  River,  N.  Y.,  improvement i,  285 ;  n,  2163 

Hempstead  Harbor  (north  shore  of  Long  Island),  N.  Y.,  improve- 
ment  1, 250;  II,  2157 

Hennepin  Canal    (Illinois  and  Mississippi  Canal),  IlL,  operating  and 

care i,  1221 ;  ii,  2530 

Highway  bridges,  Potomac  River,  Washington,  D.  C. : 

Aqueduct  Bridge,  repairs i,  2008 

Georgetown  Bridge,  construction i,  2011 

Highway  Bridge,  repairs i,  2021 ;  m,  4139 

Highways.    Sfee  Roads. 
Hillsboro  Bay  and  River,  Fla. : 

Examination  and  survey  of  river i,  823 

Improvement  of  bay i,  807 ;  ii,  2329 

Improvement  of  river i,  812;  ii,2330 

Hilo  Harbor,  Hawaii,  improvement i,  1939 ;  n,  2964 

Hlwassee  River,  Tenn.,  improvement i,  1322 ;  ii,  2596 

Holland  Harbor,  Mich.,  improvement i,  1515 ;  ii,  2811 

Holmes  River,  Fla.,  improvement i,  855 ;  ii,  2344 

Honolulu,  Hawaii : 

Construction  of  Engineer  wharf i,  42 

Engineer  operating  base i,  12 

Engineering  district i,  1933 ;  ii,  2963 

Examination  and  survey  of  harbor i,  1944 

improvement  of  harbor i,  1934 ;  ii,  2963 

Hoquarten  Slough,  Tillamook  Bay,  Oreg.,  improvement i,  1826;  ii,  2924 

Hoqulam  River,  Wash.,  improvement i,  1894 ;  ii,  2951 

Horn  Island  Harbor  and  Pass,  Miss.,  improvement i,  905 ;  ii,  2364 

Horseshoe  battle  ground,  Ala.,  monument  at i,  2087 

Hospital  Point,  Norfolk  Harbor,  Va.,  removal i,  555 ;  ii,  2259 

Housatonic  River,  Conn.,  improvement i,  204;  ii,  2147 

Houston  to  Galveston  ship  channel,  Tex. : 

Examination  and  survey  of  channel  to  Goose  Creek  oil  field i,  1128 

Improvement i,  1035 ;  ii,  2418 

Hudson  River,  N.  Y. : 

Examination  and  survey  of  waterway  connecting  Great  Lakes  with__  i,1725 

Examinations  and  surveys 1,344,345 

Improvement  above  New  Yorlj i,  325;  ii,  2176 

Improvement  at  New  York i,  306 ;  ii,  2171 

Peekskill  Harbor,  Improvement i,  315;  u,  2174 

Rondout  Harbor  improvement i,  322;  ii,  2176 

Saugerties  Harbor,  improvement i,  320 ;  ii,  2175 

Tarrytown  Harbor,  improvement ^ i,  313;  n,  2174 

Troy  lock  and  dam,  operating  and  c^^e i,  332;  n,2179 
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Humboldt  Bay  and  Harbor,  Calif.,  improvement i,  1773 ;  ii,  2908 

Humphreys,  Camp  A.  A.,  Va,,  Engineer  School i,  17 

Huntington  Harbor,  N.  Y.,  improvement i,  252 ;  n,  2157 

Huron  Harbor,  Ohio,  improvement i,  1647 ;  ii,  2864 

Huron  Lake: 

Channels  in  waters  connecting  Great  Lakes,  improvement—  i,  1588 ;  n,  2839 

Surveys,  charts,  etc i,2056;  in,  4149 

Water  levels * i,  2056 ;  iii,  4155 

Hutchinson  River  (East  Chester  Creek),  N.  Y.,  improvement i,237;  u,2155 

Hyacinths,  water,' removal: 

From  Alabama,  Mississippi,  Louisiana,  and«Texas 

waters , i,  927, 1015 ;  ii.  2370, 2410 

From  Florida  waters ., 1,821,927,1015;  ii,2332 

Hydraulic  mining  in  California i,  1950;  ii,2969 

Hydraulics.    See  Water  levels. 

Hydrology.    See  Water  levels.     . 

I. 

Illinois  and  Michigan  Canal,  war  emergency  work i,  1586;  ii,2888 

Illinois  and  Mississippi  Canal,  111. : 

Examination  and  survey i,  1224 

Operating  and  care i,  1221 ;  ir,  2580 

Illinois  River,  III. : 

Examination  and  survey i,  1587 

Improvement i,  1576 ;  n,  2832 

Operating  and  care  of  locks  and  dams i,  1584;  ii,2836 

Operating  snag  boats  and  dredge  boats 1,1218,1585;  ii,2838 

Indiana  Harbor,  Ind.,  improvement i,  1568;  ii,  2829 

Indian  River.  Fla. : 

Examinations  and  surveys i,  824 

Improvement i,  766;  ii,2319 

Inland  water^vays.    See  Canals  and  Waterways. 

Inside  routes.    See  Canals  and  Waterways. 

Insular  possessions : 

Honolulu,  Hawaii,  engineering  district i,  1933;  u,  2963 

Porto  Rico  engineering  district i,1944;  n,2967 

International  Association  of  Congresses  of  Navigation i,  1969 

International  Joint  Commission,  survey  of  St  Lawrence  River i,2077 

Intracoastal  railways.    See  Canals  and  Waterways. 

Islais  Creek,  San  Francisco,  Calif.,  examination  and  survey i,  1782 

Isthmian  Canal,  fortification i,  45 

Isthmus  Slough,  Oreg.,  examination  and  survey i,  1851 

Istokpoga  Creek,  Fla.,  improvement  of  Kissimmee  River i,  781 ;  n,  2322 

J. 

Jackson,  Gen.  Andrew,  monument  at  Horseshoe  Battle  Ground i,  208'f 

Jackson  River,  Fla.,  improvement  of  waterway  via i,  844;  ii,2341 

Jacksonville,  Fla. : 

Engineering  district i,745;  n.2313 

Examination  and  survey  of  waterway  to  Miami,  Fla . i,  824 

Improvement  of  St.  Johns  River  opposite i,  746 ;  ii,  2313 

Jacksonville,  N.  C,  improvement  of  waterway  to  Beaufort i,  636 ;  ii,  2281 

Jamaica  Bay,  N.  Y. : 

Examinations  and  surveys : i,  345 

Improvement i,264;  ii,2159 

James  River,  Va. : 

Examination  and  survey i,  603 

Improvement i,  566;  ii,2263 

Jefferson-Shreveport  Waterway,  La.  and  Tex.,  improvement—  i,  1123;  ii,2445 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,  709 ;  ii,  2304 

Johnsons  Bayou,  La.,  improvement r,  1109;  ii,  2440 

Johnsons  Creek,  or  River,  Conn.,  improvement i.  207 ;  ti,  2147 

Jordan  River,  Miss.,  Improvement i,  919;  ti,  2368 

Judith  Point,  R.  I.,  construction  of  harbor  of  refuge i,  169 ;  ii,  2136 
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Pace. 

Kahului  Harbor,  Hawaii,  iiuprovement i,1937;  ii,2904 

Kalamazoo  River,  Mich.,  improvement i,  1512 ;  ii,  2811 

Kampsville  Look  and  Dam,  Illinois  River,  111.,  operating  and  eare_  i,  1584 ;  n.  2836 
Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and  dams—  i,  1370 ;  ii,  2729 

Kansas  City,  Mo„  engineering  district _. i,1250;  ii,2543 

Kansas  River,  Kans.,  improvement i,  1208;  ii;2506 

Kennebec  River,  Me.,  improvement i,  88 ;  ii,  2118 

Kennebunk  River,  Me.,  Improvement it  97;  ii,2120 

Kenosha  Harbor,  Wis.,  improvement t,  1496;  11,2805 

Kentucky  River,  Ky. : 

Examination  and  survey  of  South  Fork i,  1389 

Improvement i,  1385 ;  ii,  2757 

Operating  and  care  of  locks  and  dams i,  1388;  ii,2757 

Keokuk  (Des  Moines  Rapids)  Canal  and  Dry  Dock,  Mississippi  River, 

operating  and  care i,  1215;  ii,  2524 

Kewaunee  Harbor,  Wis.,  improvement i,  1472 ;  ii,  2799 

Keweenaw  Canal,  across  Keweenaw  Point,  Mich.     (Keweenaw  Bay-Lake 

Superior  waterway),  improvement i,  1421;  ii,2787 

Key  Bridge,  Potomac  River  at  Georgetown,  D.  C,  construction i,  2011 

Key,  Francis  Scott,  monument i,  2046;  in,  4144 

Keyport  Harbor,  N.  J.,  improvement i,  376 ;  ii,  2193 

Keystone  Lock,  Bayou  Teche,  La.,  operating  and  care i,  981 ;  ii,  2399 

Key  West  Harbor,  Fla.,  improvement i,  775;  ii,2321 

Kiamichl  River,  Okla.,  improvement i,1120;  II.2444 

Kill  Van  KuU,  N.  Y.  and  N.  J. : 

Examination  and  survey i,  387 

Improvement  of  Staten  Island-New  Jersey  Channels 1,355,359;  n,2186 

King  County,  Wash.,  improvement  of  Lake  Washington  Canal  by_  i,  1909 ;  ii,  2956 

Kingsley  Cut,  Fla.,  improvement  of  waterway  via i,  709;  n,2304 

Kinniklnnic  River,  Wis.,  improvement  of  Milwaukee  Harbor —  i,  1486 ;  n,  2802 
Kissimmee  River,  Fla. : 

Eixamination  and  survey i,  824 

Improvement ^ i,  781 ;  n,  2322 

Klamath  River,  Calif.,  examination  and  survey 1,1782 


La  Batre  Bayou,  Ala,,  examination  and  survey i,  929 

Lacassine  Bayou,  La.,  examination  and  survey i,  1018 

La  Conner,  Wash.,  improvement  of  Swinomish  Slough i,  1918 ;  n,  2967 

Lafourche  Bayou,  La. : 

Examinations  and  surveys i,  1018 

Improvement i,  961 ;  n,  2392 

Lagrange  Bayou,  Fla.,  examination  and  survey i,  881 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care,  i,  1684 ;  n,  2836 

La  Grue  River,  Ark.,  examination  and  survey '. i,  1197 

Lake  Champlain,  improvement  of  narrows i,  333;  n,2180 

Lake  of  the  Woods,  Minn.,  improvement  of  Zippel  Bay i,  1439 ;  n,  2791 

Lake  Pontchartrain,  La.,  improvement i,  944;  n,2887 

Lakes,  Great : 

Channels  in  waters  connecting,  improvement 1,1688;  n,2839 

Commercial  statistics,  Sault  Ste.  Marie  Canalse,  Mich i,  1610 ;  m,  8273 

Control  and  regulation  of  waters  of  Niagara  River  and  preservation 

of  Niagara 'Falls i,  2067 ;  ni,  4159 

Examination  and  survey  of  Miami  and  Erie  Canal,  branch  canal  to 
Lake  Michigan,  and  other  routes  between  Lake  Erie  and  Ohio 

River 1,1676 

Surveys,  charts,  etc i,2066;  ni,4149 

Water  levels i,2056;  in,4156 

Lake  survey i,  2056 ;  in,  4149 

Lake  Traverse,  Minn,  and  S.  Dak.,  improvement i,  1244 ;  n,  2640 

Lake  Washington  Canal,  Wash. : 

Examination  and  survey ^         i,  1983 

Improvement  of  waterway  to  I^«et*^'T,"wi i,1909;  ii,2966 

Operating  and  care  of  waterway  to  ^   p*-  Sound— i t,1927;  ii,2969 
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Lake  Washington,  Miss.,  Improvement i,  1163;  n,  2467 

L'Anguille  River,  Ark.,  Improvement i,  1188;  n,2477 

La  Trappe  River,  Md.,  improvement i,  504 ;  ii,  2242 

Lavaca  Bay,  Tex.,  improvement  of  channel  from  Pass  Cavallo  to  Port 

Lavaca 1,1076;  ii,2430 

Laws  affecting  the   Ck)rps  of  Engineers,   66th   Congress,   1st  and   2d 

sessions iii,  4161 

Leech  Lake  Reservoir,  Minn. : 

Construction i,  1235 ;  ii,  2536 

Operating  and  care i,  1239;  ii,2537 

Leech  River,  Minn.,  improvement,  including  upper  Mississippi 

River 1, 1232:  ii,  2535 

Lee  Slough,  Apalachlcola  River,  Fla.,  improvement ^_  i,  830 ;  ii,  2335 

Leipsic  River,  Del.,  Improvement i,  462;  ii,  2230 

Levels,  water.    See  Water  levels. 
Levisa  Fork,  Big  Sendy  River,  Ky. : 

Improvement i,  1382;  ii,2753 

Operating  and  care  of  locks  and  dams i,  1385 ;  ii,  2754 

Lewes,  Del.,  pier  in  Delaware  Bay  near i,  410 ;  n,  2214 

Lewis  River,  Wash.,  improvement i,  1870;  ii,  2943 

Lighthouses,  establishment  of,  officers  on  duty  in  connection  with i,  3 

Lincoln  Memorial.    See  Abraham  Lincoln  Memorial. 

Little  Annemessex  River,  Md.,  improvement  of  Crisfleld  Harbor,  i,  523 ;  ii,  2247 

Little  CaiUou  Bayou,  La.,  examination  and  survey i,  lOlS 

Little  Calumet  River,  111.  and  Ind.,  improvement i,  1564 ;  n.  2838 

Little  Elk  River,  Md.,  improvement i,491;  ii,2239 

Little  Kanawha  River,  W.  Va.,  operating  and  care  of  locks 

and  dams i,1367;  ii,2727 

Little  Mud  River,  Ga.,  improvement  of  waterway  via i,  709 ;  ii,  2304 

Little  Narragansett  Bay,  R.  I.  and  Conn.,  improvement i,  176 ;  ii,  2138 

Little  Pigeon  River,  Tenn,  improvement i,  1316 ;  ii,  2595 

Little  River,  Del.,  improvement i,464;  ii,2230 

Little  Rock,  Ark.,  engineering  district i,1169;  n,2471 

Little  Sarasota  Bay,  Fla.,  improvement i,  791;  ii,2325 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor i,  1711 ;  ii,  2887 

Little  Wicomico  River,  Va-,  examination  and  survey i,  554 

Livingstone  Channel,  Detroit  River,  Mich.,  improvement i,  1603 ;  ii,  2844 

Log  booms,  permits  for  construction 1. 1984 

Long  Beach  Harbor,  Calif. : 

Examination  and  survey i,  1740 

Improvement  of  channel  to  Los  Angeles  Harbor i,  1731 ;  n,  2896 

Lookout  Cape,  N.  C,  improvement  of  harbor  of  refuge i,  644 ;  n,  2282 

Lorain  Harbor,  Ohio: 

Examination  and  survey i,  1675 

Improvement i,  1652 ;  n,  2865 

Los  Angeles,  Calif. : 

Engineering   district i,  1725 ;  ii,  2895 

Examination  and  survey i,  1740 

Improvement  of  harbor i,  1731;  ii,2896 

Louisiana,  State  of,  removal  of  water  hyacinths  from,  i,  927,.  1015 ;  n  2370, 2410 
Louisville  and  Portland  Canal,  Ky. : 

Enlargement i,  1333 ;  ii,  2611 

Operating  and  care 1,1347;  n,2671 

Louisville,  Ky.,  engineering  district . i,1390;  n,2769 

Lower  Cedar  Point,  Md.,  improvement  of  Potomac  River  at -•-  i,  538 ;  n,  2253 

Lower  Chipola  River,  Fla.,  improvement i,830;  ii,2335 

Lower  Thoroughfare,  Wenona,  Deal  Island,  Md.,  improvement—  i,  521 ;  ii,  2247 

Luco  Creek,  Wis.,  examination  and  survey ,, i,  1551 

Ludington  Harbor,  Mich.,  improvement 1,1530;  n,  2816 

Lynn  Harbor,  Mass.,  improvement i,  124;  ii,  2125 

Lynnse  Bayou,  Tex.,  examination  and  survey i,  1128 

M. 

McOlellanville,  S.  C,  improvement  of  waterway  to  Charleston—  i,  678 ;  ii,  2293 
Maodonough  Memorials,  Lake  Champlain,  N.  Y.  and  Vt ^.^ |i,  2084 
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Mackinac  Harbor,  Mich.,  improvement i,1610;  n,  2853 

Macon  Bayou,  La.,  improvement i,  1138;  ii,  2454 

Main  sliip  channel,  New  York  Harbor,  N.  Y,  improvement i,  270 ;  n,  2160 

Maiden  River,  Mass.,  improvement i,  130 ;  ii,  2126 

Mamaroneck  Harbor,  N.  Y. : 

Examination  and  survey i,  344 

Improvement i,  231 ;  ii,  2154 

Manatee  River,  Fla.,  improvement 1,815;  ii,2331 

Manchac  Bayou,  La.,  improvement i,  954 ;  ii,  2390 

Manchac  Pass,  La.,  improvement i,  949 ;  n,  2389 

Manila,  P.  I. : 

Defenses  of  bay i,  38 

Engineer  operating  base i,  12 

Manistee  Harbor  and  River,  Mich.,  improvement i,  1534;  ii,  2817 

Manistique  Harbor,  Mich.,  improvement i,  1445;  ii,2793 

Manitowoc  Harbor,  Wis.,  improvement—^ i,  1478 ;  n,  2800 

Manteo  Bay,  N.  C,  improvement i,  606 ;  n,  2274 

Mantua  Creek,  N.  J.,  improvement i,  420 ;  ii,  2219 

Maps  and  charts : 

Military  erurveys  and i,50 

Northern  and  northwestern  lakes i,  2056 ;  in,  4149 

War  Department  maps i,  50 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor  at ^ i,  408 ;  n,  2213 

Mare  Island  Strait,  Calif i,1753;  ii,2904 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay i,  1426 ;  ii,  2788 

Improvement  of  harbor i,  1429;  n,2789 

Marshyhope  Creek,  Md.,  improvement i,  513 ;  n,  2245 

Matagorda  Bay,  Tex. : 

Improvement  of  channel  from  Pass  Cavallo  to  Aransas  Pass,  i,  1077 ;  n,  2430 

Improvement  of  channel  to  Brazos  River i,  1070 ;  n,  2428 

Matawan  Creek,  N.  J. : 

Improvement i,  378;  n,  2194 

Improvement  of  ICeyport  Harbor i,  376;  n,2193 

Mattaponi  River,  Va.,  improvement ^^-  i,  549;  n,  2257 

Mattituck  Harbor,  N.  Y.,  improvement i,  257;  n,  2158 

Maumee  Bay  and  River,  Ohio,  improvement  of  Toledo  Harbor__  i,  1637 ;  ii,  2861 

Maurice  River,  N.  J.,  improvement 1.433;  u,2222 

Meherrin  River,  N.  C.,  improvement i,  597;  ii,  2^271 

Memorial  statues,  etc.    See  Statues,  memorials,  etc. 

Memphis   Harbor,   Tenn.,   Improvement   by   Mississippi   River   Comnris- 

slon 1, 1962 ;  n,  2983 

Menominee  Harbor  and  River,  Mich,  and  Wis. : 

Examination  and  survey 1 i,  1551 

Improvement i,  1448;  ii,  2794 

Menomonee  River,  Wis.,  improvement  of  Milwaukee  inner  harbor  i,  1486 ;  ii,  2802 

Meridian  Hill  Park,  D.  C,  improvement i,2025;  m,4114 

Mermen  tan  River,  La. : 

Improvement,  including  tributaries i,  1003;  n,  2407 

Improvement    of    waterway    from    Vermilion    River    to    Schooner 

Bayou 1,991;  n,2403 

Improvement  of  waterway  to  Franklin ^ i,  988;  ii,  2402 

Improvement  of  waterway  to  Sabine  River i,  993 ;  n,  2403 

Operating  and  care  of  Schooner  Bayou  Lock i,  1000 ;  ii,  2404 

Merrimack  River,  Mass.  : 

Improvement i,  104 ;  ii,  2121 

Inrprovemeht  of  Newburyport   Harbor ^  i,  101;  n,  2121 

Examination  and  surs-ey  of  river  and  of  waterway  connecting  river 

with  Piscataqua  River,  N.  H i,  148 

Meters,  water.  Installation  in  certain  Government  buildings—  i,  2017 ;  iii,  4104 

Miami  and  Erie  Canal,  Ohio,  examination  and  survey i,  1676 

Miami  Harbor,  Fla.: 

Examinations  and  surveys i,  824 

Improvement i,  771 ;  ii,  2320 

Michigan  and  Illinois  Canal,  war  emergency  work i,  1586 ;  ii,  2838 
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Michi^n  City  Harbor,  Ind. :  P*»e- 

Examination  and  survey i,  1587 

Improvement i,  1573;  ii,2831 

Michigan,  Lake: 

Ciinal  to  Sturgeon  Bay,  Improvement i,  1405;  ii,  2797 

Channels  in  waters  connecting  Great  Lakes,  Improvement—  i,  1588 ;  ii,  2839 

Examination  and  survey  of  bar  at  Great  Lakes,  111 i,  1587 

Examination   and   survey   of  Miami   and   Erie  Canal,   and   branch 

canal  to i,  1676 

Illinois  and  Michigan  Canal,  war  emergency  work i,  1586;  11,2838 

Illinois  and  Mississippi  Canal,  operating  and  care i,  1221;  ii,2530 

Surveys,  charts,  etc i,2056;  in,  4149 

Water  levels _-rs i,2056;  ni,4155 

Middle  Neebish  Channel.  St.  Marys  River,  Mich.,  improvement-  i,  15&S ;  n,  2839 

Milford  Harbor,  Conn.,  improvement i,  301;  ii,  2146 

Military  maps  and  surveys i,  50 

Mill  Creek  and  South  Slough,  111.,  examination  and  survey i,  1224 

Mill  Creek,  or  River,  Conn. : 

Improvement  of  New  Haven  Harbor 1,197;  ii,  2145 

Improvement  of  Southport  Harbor i,  212;  ii,  2149 

Improvement  of  Stamford  Harlwr i,  219;  n,  2150 

Milwaukee.  Wis.: 

Engineering  district 1,1444;  n,2793 

Examination  and  survey  of  harbor i,  1550 

Improvement  of  inner  and  outer  harbors i,  1486;  ii,  2802 

Mines,  submarine i,  31 

Minim  Creek-EstherviUe  Canal,  S.  C,  improvement i,  671;  n,2291 

Mining,  hydraulic,  in  California i,1950;  n.2969 

Minnesota,  examination  and  survey  of  boundary  waters i,  1249 

Minnesota  River,  Minn.: 

Improvement i,  1^3;  ii,  2540 

Operating  snag  and  dredge  boats i,  1218;  it,  2526 

Miscellaneous  civil  works : 

Duties 1-  1,1973 

Estimates  for i,  1975 

Mispillion  River,  Del. : 

Examination  and  survey  of  waterway  from  Chlncoteagne  Bay  to 

Delaware  Bay i,  483 

Improvement  i,470;  n,2232 

Mississippi  River: 

Electrical  power  development  between  St.  Paul  and  Min- 
neapolis  ;^ 1,1226;  n,2633 

Examinations  and  surveys —  " 

For  an  outlet  to  deep  water  in  the  Gulf  of  Mexico i,  1018 

Fort  Madison,  Iowa i,1224 

Head  of  Passes  to  headwaters  (Mississippi  River  Commission),  i,  1962 

South  Pass 1,941;  n,2384 

Gaging,  including  tributaries,  at  or  near  St.  Paul,  Minn i,  1240;  n,2539 

Illinois  and  Michigan  Canal,  war  emergency  work i,  1586 ;  u,  2888 

Improvement  above  Minneapolis — 

Brainerd  to  Grand  Rapids i,1230;  n,2685 

Leech  and  Mississippi  Rivers i,  1232 ;  n,  2535 

Reservoir  dams  at  headwaters i,  1235 ;  n,  2536 

St.  Paul  to  Minneapolis i,  1226 ;  n,  2533 

Improvement  from  Minneapolis  to  Missouri  River i,  1205 ;  n,  2505 

Improvement  from  Minneapolis  to  mouth  of  Missouri  River,  i,  1205 ;  n,  2505 

Improvem^t  from  Missouri  River  to  Ohio  River i,  1197 ;  n,  2481 

Improvement  from  Ohio  River  to  Head  of  Passes — 

Cubits  Gap  to  Head  of  Passes i,  931 ;  n,  2372 

Head  of  Passes  to  Ohio  River  (Mississippi  River  Com- 
mission  1,1962;  n,2983 

Improvement  of  Memphis  Harbor,  Miss.  (Mississippi  River  Commis- 
sion)   1,1962;  n,2983 

Improvement  of  Passes  of  Mississippi  River — 

South  Pass 1,937;  n,2378 

Southwest  Pass,  including  shoals  between  Cubits  Gap  and  Head 
of  Passes,  and  dredge  construction i,931;  n,2372 
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Mississippi  River— Continued.  ^«««- 

Improvement  of  waterway  to  Bayou  Teche,  La i,  985 ;  ii,  2401 

Improvement  of  waterway  to  Sabine  River i,  985 ;  ii,  2401-2403 

Levees,  Head  of  Passes  to  Cape  Girardeau,  Mo i,  1962;  ii,  2983 

'  Operating  and  care — 

Illinois  and  Mississippi  Canal i,  1221 ;  ii,  2530 

Keokuk  (Des  Moines  Rapids)  Canal  and  Dry  Dock i,  1215;  ii,2524 

Moline.  111.,  lock  at i,1216;  n,2525 

Reservoir  dams  at  headwaters i,  1239 ;  n,  2538 

Snag  and  dredge  boats  above  Missouri  River i,  1218, 1585 ;  u,  2526 

Snag  boats  below  Missouri  River i,  1202 ;  ii,  2499 

Twin  City  Lock  and  Dam 1,1289;  II.2537 

Towboats,  experimental,  for  use  on : i,  1970 ;  n,  2981 

Mississippi  River  Commission : 

Flood  protection  by i,1962;  ii,2983 

Improvement  of  Mississippi  River  by i,  1962 ;  ii,  2983 

Surveys  of  Atchafalaya  River  and  related  basins i,  1969 

Mississippi  Sound,  Mis&  and  Ala. : 

Gulfport-Ship  Island   Channel   and   Ship  Island  Pass,   im- 
provement  1, 910 ;  II,  2365 

Horn  Island  Harbor,  improvement i,905;  ii,  2364 

Horn  Island  Pass,  Miss.,  improvement i,905;  n,2364 

Improvement  of  channel  to  Mobile  Bay : i,  887 ;  n,  2357 

Mississippi,  State  of,  removal  of  water  hyacinths  from  waters  of—  i,  927, 1015 ; 

II,  2370, 2410 
Missouri  River : 

Contributions  from  private  agencies  for  improvement i,  1254 

Examination  and  survey i,  1279 

General i,  1250 

Kansas  City  to  mouth,  improvement i,  1251;  n,2543 

Kansas  City  to  Sioux  City,  Improvement i,1259;  n,2562 

Sioux  City  to  Fort  Benton,  improvement i,1264;  ii,2564 

Mobile,  Ala.,  engineering  district i,881;  n,2355 

Mobile  Bay  and  Harbor  Ala.  : 

Examination  and  survey  of  bar i,929 

Examination  and  survey  of  waterway  to  Pensacola  Bay,  Fla i,  881 

Improvement  of  channel  to  Mississippi  Sound i,  887 ;  n,  2357 

Improvement  of  harbor  and  bar i,  882 ;  n,  2355 

Mobile  River,  Ala.,  and  tributaries,  removing  the  water  hyacinth-  i,  927 ;  n,  2370 

Mokelumne  River,  Calif.,  improvement —  i,  1791 ;  n,  2913 

Moline  Harbor,  111. : 

Improvement   of  Mississippi   River   between   Missouri   River   and 

Minneapolis,  Minn i,  1206 ;  n,  2505 

Operating  and  care  of  lock i,  1216;  ii,  2525 

Monongahela  River,  W.  Va.  and  Pa. : 

Improvement -—  i,  1351 ;  n,  2705 

Improvement  of  Pittsburgh  Harbor 1-_  i,  1363 ;  ii,  2725 

Bxaminaton  and  survey i,  1366    . 

Operating  and  care  of  locks  and  dams i,  1355 ;  ii,  2706 

Monroe  Harbor,  Mich.,  improvement i,  1634;  n,2860 

Monroe  Lake,  St.  Johns  River,  Fla.,  improvement i,  755 ;  n,  2317 

Monterey  Harbor,  Calif. : 

Examination  and  survey i,  1782 

Improvement  i,  1772 ;  ii,  2908 

Montesano,  Wash.,  improvement  of  Chehalls  River  at i,  1890 ;  ii,  2951 

Montgomery,  Ala. : 

Engineering  district i,  824 ;  ii,  2333 

Erection  of  monument  in  Montgomery  district i,  2087 

Montrose  Park,  D.  C,  maintenance  and  improvement i,  2026 ;  ni,  4115 

Monuments,  statues,  etc.    See  Statutes,  memorials,  etc. 

Morehead  City  Harbor,  N.  C,  improvement i,  639 ;  ii,  2281 

Mormon  Channel,  San  Joaquin  River,  Calif.,  improvement i,  1789;  ii,2913 

Morattico  Creek,  Va.,  examination  and  survey i,  554 

Morris  Cove,  New  Haven  Harbor,  Conn.,  improvement i,  197 ;  n,  2145 

Morro  Bay,  Calif.,  examination  and  survey i»  1*^40 

Mortar  batteries ^^  i,25 

Mount  Desert,  Bar  Harbor,  Me.,  con8tr^^^"JJiJ^of  breakwater i,  78;  n,2115 

> 
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Mud  Lake,  Mennentau  River,  La.,  improvement 1. 1003;  ii.  2407 

Mud  River,  Ga.,  improvement  of  waterway  via i,  709;  n,  2804 

Mud  River,  S.  C,  Improvement  of  waterway  via 1,709;  ii,  2304 

Mulberry  Fork  of  Warrior  River,  examination  and  survey i,  920 

Murderklll  River,  Del.,  improvement i,  468;  ti,2231 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  i,  1330;  ii,2607 

Muscle  Shoals  Nitrate  Plants,  Tennessee  River i,  1325;  n,2597 

Muskegon  Harbor  and  River,  Mich. : 

Examination  and  survey i,  1551 

Improvement . t,  1524;  ii,  2814 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams__  i,  1378 ;  ii,  2747 

Mystic  River,  Conn.,  improvement i,  ISO;  ii,  2139 

Mystic  River.  Mass.,  Improvement i,  126;  n,  2126 

N. 

Nansemond  River,  Va.,  improvement i,  578;  ii,  2265 

Nnntlcoke  River,  Del.  and  Md.,  improvement i,  513;  n,2245 

Nantucket  Harbor,  Mass.,  construction  of  harbor  of  refuge i,  151 ;  ii,  2132 

Nantucket  Sound,  Mass.,  improvement  of  Pollock  Rip  Channel—  1. 149 ;  u,  2131 

Napa  River,  CaUf.,  improvement i,  1762 ;  n,  2906 

Narragansett  Bay.  R.  I.,  improvement i,  163;  ii,  2135 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  Improvement i,  333 ;  ii,  2180 

Nasel  River,  Wash.,  improvement i,  1884;  n,2949 

Nashville,  Tenn.,  engineering  district i,  1279;  ii,2575 

Nassau  Sound,  Improvement  of  waterway  via i,  709;  ii,  2304 

Natalbany  River,  La.,  Improvenient i,  951;  ii,  2389 

National  Army,  Engineer  officers i,  7 

National  Parks.    See  Parks. 

Naugatuck  River,  Conn.,  examination  and  survey i,  226 

Naveslnk   (North  Branch  of  Shrewsbury)   River,  N.  J.,  improve- 
ment  1, 383 ;  II,  2195 

Navigable  waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congresses  of.  Permanent  International  Association i,  1969 

Nawillwili  Harbor,  Hawaii,  Improvement i,  1941 ;  ii,  2965 

Neches  River,  Tex. ; 

Examination  and  survey  of  river  and  Neche.s- Sabine  Canal i,  1128 

Improvement  of  Neches-Sablne  Canal i,  1104;  ii,  2437 

Neeblsh  Channels,  St.  Marys  River,  Mich.,  Improvement i,  1588;  ii.  2839 

Nehalem  Bar  and  Bay,  Oreg.,  improvement i,  laSO;  ii,  2926 

Nehalem  River,  Oreg.,  examination  and  survey i,  1851 

Neniadji  River,  Wis.,  improvement  of  Duluth-Superlor  Harbor__  i,  1405 ;  ii,  2782 

Neponset  River,  Mas.s..  improvement i i,  133;  ii,  2127 

N(*use  River.  N.  C. : 

Examination  and  survey i,660 

Improvement i,  618 ;  ii,  2276 

Newark  Bay,  N.  Y.,  and  N.  J. : 

Examinations  and  surveys 1,387.388 

Improvement i,  346;  n,  2183 

New  Bedford  Harbor,  Mass.,  improvement i,  154;  ii,  2133 

Newbogun  Creek,  N.  C,  Improvement 1.601;  ii.  2272 

New  Bern,  N.  C,  examination  and  survey  of  waterway  to  Wilmington, 

N.  C I,  660 

Newburyport  Harbor.  Mass.,  improvement i,  101;  ii,  2121 

New  Haven  Ha  rbor.  Conn. : 

Construction  of  breakw-aters , i,  201;  ii,  2146 

Examination  and  survey 1.226 

Improvement  by  dredging,  etc i,  197;  ii,  2145 

New  Jersey  and  New  York  Channels,  examination  and  survey i,387 

New  Jersey-Staten  Island  Channels,  N.  Y.  and  N.  J.,  im- 
provement  I,  355,  359:  II,  2186 

New  London  Harbor,  Conn.,  improvement i,  181 ;  n,  2140 

New  Orleans,  La.,  engineering  district i,930;  ii.  2371 

NewiK)rt  Harbor,  R.  L,  Improvement i,  160;  ii,  2134 

Newport  News,  Va.,  examination  and  survey  of  channel  to  Old  Point i,603 
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Newport  News,  Va.,  Improvement  of  channels  to i,  563;  it,  2262 

Newport  River,  N.  C.  improvement  of  waterways  between  Beaufort  and 

New   River t,636:  ii,2281 

New  River,  N.  C. : 

Improvement i,636;  ii,2281 

Improvement  of  waterways  to  Swansl,<  ro  and  Beaufort 1.636;  ii,  2281 

New  Rochelle,  N.  Y. : 

Examination  and  survey  of  harbor i,  345 

Improvement  of  Echo  Bay  Harbor i,  234;  n,  2154 

Newtown  Creels,  N.  Y.,  Improvement i,  297;  ii,  2170 

New  Whatcom  (Belllngham)  Harbor.  Wash.,  Improvement  of  Whatcom 

Creek  waterway i,  1921;  ii,  2958 

New  York  and  New  Jersey  Channels,  examination  and  survey i,  387 

New  York  Bay  and  Harbor,  N.  Y. : 

Ambrose  Channel,  improvement i,  270;  ii,  2160 

Arthur  Kill,  improvement 1,355,359;  it,  2186 

;  Battery,  the  removal  of  shoal  in  Hudson  River  off  Pier  A_—  i,  306 ;  ii.  2171 

;  Bay  Ridge  Channel — 

Examination  and  survey 1.345 

'  Improvement i,  280;  ii,2162 

I  Bayside  Channel,  improvement i,  270;  ii.  2160 

Bronx  River,  improvement i,  242;  ii,  2156 

■  Channel,  Staten  Island-Hoffman  and  Swinburne  Islands i,  270;  ii,  2160 

I  Coenties  Reef,  removal i,  285 ;  ii,  2163 

Coney  Island  Channel,  improvement i,  278;  ii,  2162 

t  Constable  Hook  to  Ellis  Island,  examination  and  survey i,  387 

Craven  Shoal,  improvement i,  270;  it,  2160 

Drift,  collection  and  removal . i,  311;  ii,  2173 

East  (Ambrose)  Channel,  Improvement i.  270;  11,2160 

East  ^Chester  Creek,  improvement i,  237 ;  n,  2155 

EastRiver.  improvement,  including  Coenties  Reef i,  285;  it,  2163 

Examinations   and   surveys 1,345,387 

Flushing  Baj- — 

Examination  and  survey i,  345 

Improvement i,  247;  ii,  2156 

Gedney  Channel,  improvement i,  270;  ii,2160 

Gowanus  Creek  Channel,  improvement i,  283;  ii,  2163 

Harlem  River,  improvement i,  301;  ii,  2170 

Hell  Gate,  East  River,  improvement i,  285;  ii,  2163 

Hudson  River  Channel,  Improvement i,  306;  it,  2171 

Hutchinson  River  (East  Chester  Creek),  improvement i,  237;  ii,  2155 

Kill  Van  Kull— 

Examination  and  survey i,  387 

Improvement i,  355, 359 ;  tt,  2186 

Main  Ship  Channel,  improvement i,  270 ;  ii,  2160 

Narrows  to  the  sea,  improvement i,  270;  ii,  2160 

New  Jersey-Staten  Island  Channels,  improvement i,  355,  359;  n,  2186 

,  Newtown  Creek,  N.  Y.,  improvement i,  297 ;  ii,  2170 

North  (Hudson)  River,  improvement i,  325;  n,  2176 

Red  Hook  Channel,  improvement i,  280;  ii,  2162 

!  Shooters  Island  Channel,  improvement i,  359;  ii,  2188 

Spuyten  Duyvil  Creek,  improvement i,  301 ;  ii,  2170 

,  Staten  Island-Hoffman  Island-Swinburne  Island  Ohannel___  i,  270;  n,  2160 

,  Staten  Island-New  Jersey  Channels,  improvement i,  355,  359 ;  n,  2186 

Staten  Island  Sound,  improvement i,  355 ;  ii,  2186 

I  Supervision i,  1990;  iii,  4057 

New  York  engineering  districts: 

First I,  227;  ii,  2153 

Second i,  345;  ii,  2183 

'  Nezplque  Bayou,  La.,  improvement i,  1003;  ii,  2407 

Niagara  Falls: 
'  Investigation  of  water  diversion  from  Great  Lakes,  Including  preser- 

!  vation  of  scenic  beauty  of  Niagara  Falls i,  2069;  ni,  4159 

'  Preservation  of  Falls  and  permits  for  water  power i,  2067 

'  Supervision  of  power  companies .- i,  2069 
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Niagara  River,  N.  Y.:  Page. 

Black  Rock  Channel  and  Tonawanda  Harbor,  improvement,  i,  1601 ;  n,  2875 

Buffalo  Harbor,  improvement i,  1685;  ii,  287& 

Control  and  regulation  of  water  of i,  2067 

Improvement i,  16»8;  ii,  2880 

Supervision  of  power  companies  at  the  Falls i,  2069 

Surveys,  etc r,  2056;  m,  4149 

Nitrate  plants,  Muscle  Shoals,  Tennessee  River i,  1325;  n,  2597 

Nome  Harbor,  Alaska,  improvement i,  1929;  n,  2961 

Nooksak  River,  Wash.,  Improvement  of  Puget  Sound  and  tribu- 
taries  1,1896;  11,2952 

Norfolk  Harbor,  Va. : 

Examination  and  survey i,  603 

General  Improvement,  Including  main  channel  of  Elizabeth  River 
and  portions  of  Southern,  Eastern,  and  Western  Branches,  i,  555 ;  ii,  2259 

Improvement  of  channels  to  Newport  News i,  563;  ii,  2262 

Improvement  of  Thimble  Shoal i,  561 ;  ii,  2261 

Improvement  of  waterway  to  Beaufort  Inlet i,  589;  ii,  2268 

Improvement  of  waterway  to  sounds  of  North  Carolina  (to  Pamlico 

Sound)  via  Pasquotank  River i,  586;  n,  2267 

Operating  and  care  of  waterway  to  Beaufort  Inlet,  N.  C—  i,  594 ;  ii.  2270 

Norfolk,  Va.,  engineering  district i,  554;  ii,  2259 

North  Carolina  Cut,  N.  C,  Improvement  of  waterways  via i,  589 ;  n,  2268 

North    Carolina    Sounds,    improvement    of    waterway    to    Nor- 
folk, Va 1,586;  11,2267 

North  Daliota,  examination  and  survey  of  boundary  waters i,  1249 

Northeast  River,  N.  0. : 

Examination i,  660 

Improvement i,  654;  n,  2284 

Northern  and  northwestern  lakes: 

Channels  in  waters  connecting  Great  Lakes,  improvement—  i,  1588 ;  n,  2839 

Commercial  statistics,  Sault  Ste.  Marie  Canals,  Mich i,  1610;  in,  3273^ 

Control  and  regulation  of  waters  of  Niagara  River  and  preservation 

of  Niagara  Falls i,  2067 

Surveys,  charts,  etc i,  2056;  ni,  4149 

Water  levels i,  2056;  in,  4155 

North  Landing  River,  Va.  and  N.  C,  improvement  of  water- 
way via 1,589;  n,2268 

North  River,  N.  C,  improvement  of  waterway  via i,  589 ;  n,  2268 

North  (Hudson)  River,  N.  Y.,  improvement i,  325;  n,  2176 

North  River,  Wash.,  improvement i,  1884;  n,  2949 

North   Santee  River,  S.  C,  examination  and  survey  of  waterway  to 

Charleston  Harbor i,  691 

Northwest  Fork  of  Nanticoke  River,  Md.,  improvement i,  513 ;  n,  2245 

Norwalk  Harbor,  Conn.,  improvement i,  215 ;  n,  2149 

Norwich  Harbor,  Conn.,  improvement  of  Thames  River i,  184 ;  n,  2141 

Noyo  River,  Calif.,  examination  and  survey i,  1781 

O. 

Oak  Bay  to  Port  Townsend  Bay,  Wash.,  waterway,  improvement,  i,  1898 ;  n,  295a 

Oakland  Harbor,  Calif. : 

Examination  and  survey i,  1782 

Improvement i,  1746;  n,  2902 

Occoquan  Creek,  Va.,  improvement i,  539;  n,  2254 

Ocmulgee  River,  Ga. : 

Examination  and  survey i,  745 

Ijnprovement  i,733;  n,2309 

Oconee  River,  Ga.,  improvement i,  730 ;  n,  2308 

Oconto  Harbor,  Wis.,  improvement i,  1452 ;  n,  2795 

Ogdenfiburg  Harbor,  N.  Y.,  improvement i,  1721 ;  n,  2891 

Ohio  River: 

Examination  and  survey  from  Pittsburgh  to  mouth i,  1378 

Examination  and  survey  of  Miami  and  Erie  CJanal,  etc i,  1676 

Falls  at  Louisville,  Ky.,  improvement  at i,  1333 ;  n,  2611 

General  improvement  (open-channel  work) i,  1374;  n,2737 

Ice  piers 1 i,1374;  n,27S7 
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Ohio  River— Continued.  ^»««- 

Locks  and  dams,  construction i,  1333 ;  ii,  2611 

Locks  and  dams,  operating  and  care i,  1347 ;  ii,  2671 

Louisville  and  Portland  Canal,  Ky.,  enlargement i,  1333 ;  ii,  2611 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care i,  1347 ;  n,  2671 

Pittsburgh  Harbor,  Pa.,  improvement i,  1363 ;  ii,  2725 

Report  on  water  terminals  between  Pittsburgh  and  Cairo i,  1378 

Snag  boats,  operation i,1377;  n,2745 

Surveys  i,  1333 ;  ii,  2611 

Okeechobee  Lake,  Fla.,  examination  and  survey  of  waterway  via i,  824 

Oklawaha  River,  Fla.,  improvement i,  761 ;  n,  2318 

Olcott  Harbor,  N.  Y.,  improvement i,1702;  n,2883 

Oldmans  Creek,  N.  J.,  improvement i,  425;  n,  2220 

Old  Point,  Va.,  examination  and  survey  of  channel  to  Newport  News i,  603 

Old   River    (present  mouth  of  Red  River),  La.,   removing  snags  and 

wrecks ^- i,  1202.;  n,  2499 

Old  River,  Ohio,  examination  and  survey • i,  1676 

Old  River,  Tex.,  examination  and  survey i,  1127 

Old  River,  Wash.,  Improvement i,  1913 ;  n,  2956 

Olympia  Harbor,  Wash.,  improvement i,1901;  n,2954 

Onancock  River,  Va.,  improvement i,  584 ;  ii,  2266 

Ontario  Lake: 

Channels  in  waters  connecting  Great  Lakes,  improvement-  i,  1588 ;  n,  2839 

Examinations  and  surveys i,  1725 

Surveys,  charts,  etc i,  2056;  ni,4149 

Water    levels i,.2056;  jii,4155 

Ontonagon  Harbor  and  River,  Mich.,  improvement i,"  1418 ;  ii,  2786 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  improvement i,  752;  ii,2316 

Orange  River,  Fla.,  improvement i,  788;  n,2324 

Osage  River,  Mo.  : 

Improvement  i,  1270;  ii,  2567 

Operating  and  care  of  lock  and  dam i,  1277 ;  ii,  2570 

Oswego  Harbor,  N.  Y.,  improvement i,1714;  ii,  2888 

Ouachita  River,  Ark.  and  La. : 

Improvement  i,  1132 ;  ii,  2449 

Operating  and  care  of  locks  and  dams i,  1149 ;  ii,  2459 

Oyster  Creek,  Tex.,  improvement i,  1065;  n,  2426 

Oyster,  Va.,  examination  and  survey  of  channel  to  Atlantic  Ocean i,  483 

P. 

Pagan  River,  Va.,  improvement i,  576;  ii,  2264 

Pamlico  River,  N.  C,  improvement i i,  610;  n,  2275. 

Pamlico  Sound,  N.  C. : 

Improvement  of  waterway  to  Beaufort  Inlet i,  589;  ii,  2268 

Improvement  of  waterway  to  Norfolk,  Va i,  586;  ii,  2267 

Pamunkey  River,  Va.  : 

Examination  and  survey i,  554 

Improvement  • i,  551 ;  ii,  2257 

Panama  Canal,  fortification  of i,  45 

Panama  Canal  Zone,  Engineer  operating  base  at  Corozal i,  12 

Parks,  public: 

Crater  Lake  National  Park,  Oreg.,  improvement i,  2083 

District  of  Columbia,  improvement  and  care i,  2021 ;  in,  4107 

Pascagoula  Harbor  and  River,  Miss. : 

Improvement  of  harbor i,  905 ;  ii,  2364 

Improvement  of  river  above  mouth  of  Dog  River i,  915 ;  ii,  2367 

Pasquotank  River,  N.  C. : 

Exainination  and  survey i,  603 

Improvement  of  waterway  via i,  586;  ii,  2267 

Passaic  River,  N.  J. : 

Examinations  and  surveys i,  387, 388 

Improvement i,  346;  n,  2183 

Pass  Cavallo,  Tex. : 

Improvement  of  channel  to  Aran^g  pass i,  1077;  ii,  2430 

Improvement  of  channel  to  Port  X^yaca ^»  1^® '»  ^»  2430 

Passes  of  Mississippi  River,  improve^^«t ^'  ^^ »  '^'  ^^^ 
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Pass  Manchac,  La.,  improvement i,  949;  ii,  2389 

Pass  Palacios,  Tex.,  examination  and  survey i,  1128 

Patapsco    River,    Md.,   improvement   of   Baltimore   Harbor   and   chan- 
nels  1, 484 ;  n,  2237 

Patchogue  River,  N.  Y.,  improvement i,  260 ;  ii,  2158 

Pawcatuck  River,  R.  I.  and  Conn. : 

Examination  and  survey i,  226 

ImproYoiiuMit  -      -  -    1, 176 ;  II,  2138 

I'ln^-tiirkiM   (Srekniik)   Kiv«M\  !{.  I.: 

KxMiiiinjitioii  jnul  surv<*\  1,226 

Improvement i,  166;  u,2136 

Peace  Rivor,  Fin.,  improvoment i,  789;  u,2324 

Pearl  Harbor,  lljnviiii,  defenses i,  38 

Pearl  River,  Miss.  : 

Improvement  below  Roclcport --  i,  924;  n,  2369 

Improvement  of  East  Pearl  River i,922;  n,2369 

Peconic  Bay,  N.  Y.,  examinations  and  surveys i,345 

Peedee,  Great,  River,  S.  C,  improvement i,668;  ii,2290 

Peeltskill  Harbor,  N.  Y.,  improvement i,  315;  ii,  2174 

Penobscot  River,  Me.,  improvement i,  81;  ii,  2116 

Pensacola  Bay  and  Harbor,  Fla. : 

Examination  and  survey  of  waterway  to  Mobile  Bay,  Ala i,  881 

Improvement  of  harbor i,  864 ;  ii,  2347 

Pentwater  Harbor,  Mich. : 

Examination  and  survey i,  1550 

Improvement i,  1547;  ii,  2821 

Pepperells  Cove,  Me.,  improvement i,99;  ii,  2120 

Pequonnock  (Poquonock)  River,  Conn.,  improvement i,207;  n,2147 

Pere  Marquette  Lake,  Ludington  Harbor,  Mich.,  Improvement i,  1530;  n,  2816 

Permanent  International  Association  of  Congresses  of  Navigation i,  1969 

Permits : 

For  construction  of  bridges i,  1978 

For  diversion  of  water  from  Niagara  River,  N.  Y.,  and  for  transmis- 
sion of  electrical  power  from  Canada i,  2067 

For  private  structures  and  operations  in  navigable  waters i,  1984 

Petaluma  Creek,  C^lif.,  improvement i,  1765;  ii,  2907 

Petersburg,  Va.,  Improvement  of  Appomattox  River i,  571 ;  ii,  2264 

Petoskey  Harbor,  Mich.,  improvement i,  1545;  ii,  2821 

Philadelphia,  Pa. :    ^ 

Engineering  district i,388;  ii,2199 

Erection  of*monuments  in  Philadelphia  district i,  2085 

Improvement  of  Delaware  River  at i,  392 ;  ii,  2200 

Philippine  Islands: 

Contingencies i,  55 

Defenses i,38 

Engineer  operating  base  at  Manila i,  12 

Pierhead  lines,  establishment 1 i,  1986 

Pierre,  Fort,  S.  Dak.,  improvement  of  Missouri  River  at i,  1264;  ii,2564 

Piers,  permits  for  construction i,  1984 

Pigeon  Bayous,  La.,  improvement i,  967;  ii,  2394 

Pine  BlufP,  Ark.,  improvement  of  Arkansas  River  at i,  1169;  ii,  2471 

Pine  Lake  and  River  (Charlevoix  Harbor),  Mich.,  improvement-  i,  1542;  ii,  2820 
Pine  River  Reservoir,  Minn. : 

Construction i,  1235 ;  ii,  2536 

Operating  and  care i,  1239;  ii,253S 

Plney  Branch  Parkway.    See  Rock  Creek  Park  and  Plney  Branch  Park- 
way. 
Piscataqua  River,  N.  H.,  examination  and  survey  of  waterway  connecting 

Merrimack  River,  Mass i,  148 

Pittsburgh,  Pa.: 

Engineering  district i,  1360;  ii,2705 

Improvement  of  harbor i,  1363;  ii,2725 

Plant,  floating,  statement  of i,1972;  m,4395 

Plaquemine  Bayou,  La. : 

Improvement i,  967 ;  n,  2394 

Operating  and  care  of  lock  and  dam  in i,979;  n,2397 
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Plaquemlne  Brul4  Bayou,  La.,  improvement ^'^22?*'  '^'^fS 

Plattsburg  Harbor,  N.  Y.,  improvement h  «>» ;  ji,  zittiS 

Plymouth  Harbor.  Mass. : 

Examination  and  survey T/o  "~    oioo 

Improvement ^  k^'  ^  oo^ 

Pocomoke  River,  Md.,  improvement i»  526 ;  n,  ^^4» 

Point  Judith,  construction  of  harbor  of  refuge i»  169 ;  n,  2136 

Pokegama  Reservoir,  Minn.:  ,  ir,QK.  „  or^oa 

Construction i»  J235;  ii,  2536 

Operating  and  care ^'   ^^V.'  ^^' oV^o? 

Pollock  Rip  Channel,  Mass.,  improvement i,149;  n,21dl 

Ponce  Harbor,  Porto  Rico,  examination  and  survey 1. 1949 

Ponchatoula  River,  La.,  improvement  of  Tickfaw  River i,  951 ;  n,  2389 

Pontchartraln  Lake,  La.>  Improvement i.  944 ;  n,  2387 

Poquonock  River,  Conn.,  improvement i,207;  ii,2147 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater—  i,  78 ;  n,  2115 

Poropotank  Bay  and  Creek,  Va.,  examination  and  survey i,  554 

Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  Im- 
provement  i»  1421 ;  II,  2787 

Portage  Lake,  Manistee  County,  Mich.,  harbor  of  refuge,  im- 
provement  i»  1538;  11,2818 

Portage  River,  Ohio,  improvement  of  Port  Clinton  Harbor i,  1641 ;  n,  2862 

Port  Aransas,  Tex. : 

Examinations  and  surveys h  1128 

Improvement i,  1091 ;  ii,  2433 

Improvement  of  Harbor  Island  Harbor i,  1091 ;  n,  2433 

Port  Arthur  Canal,  Tex. : 

Examination  and  survey i,  1128 

Improvement i,  1100 ;  ii,  2436 

Port  Bolivar,  Tex.,  improvement  of  channel  to i,  1032 ;  ii,  2418 

Port  Chester  Harbor,  N.  Y.,  improvement i,  228 ;  ii,  2153 

Port  Clinton  Harbor,  Ohio,  improvement i,1641;  n,  2862 

Port  Gamble  Harbor,  Wash.,  improvement—- i,  1900 ;  n,  2953 

Port  Henry  Harbor,  N.  Y.,  improvement i,  342 ;  ii,  2182 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  1625 ;  n,  2857 

Port  Jefferson  Harbor,  N.  Y.,  improvement i,  255 ;  ii,  2157 

Portland  and  Louisville  Canal,  Ky. : 

Enlargement i,  1333 ;  n,  2611 

Operating  and  care i,1347;  n,2671 

Portland,  Me.: 

Engineering  district i,76;  ii,2115 

Improvement  of  harbor i,91;  n,  2119 

Portland,  Oreg.,  engineering  districts : 

First 1, 1802;  n,2917 

Second-! i,  1851 ;  ii,  2935 

Port  Lavaca,  Tex.,  improvement  of  channel  to  Pass  Cavallo i,  1076 ;  n,  2430 

Porto  Rico : 

Engineering  district i,1944;  n,2967 

Examination  and  survey  of  Ponce  Harbor i,  1949 

Improvement  of  San  Juan  Harbor i,  1945 ;  n,  2967 

Port  Royal  (Beaufort)  River,  S.  C,  waterway  between  Beaufort,  S.  C., 

and  Savannah,  improvement i,  709;  n,  2304 

Port  Royal  Sound,  S.  C,  examination  and  survey i,  745 

Port  Townsend  Bay  to  Oak  Bay,  Wash.,  waterway  improve- 
ment  1, 1898 ;  II,  2953 

Port  Washington  Harbor,  Wis.,  improvement i,  1484;  ii,2801 

Port  Wing  Harbor,  Wis.,  improvement'  i,1412;  n,2785 

Potomac  Park,  Washington,  D.  C. : 

Improvement • i,  2027  ;^  in,  4120 

Parkway  to  connect  with  Zoolow"^'''ir nd  Rock  Creek  Parks-  i,2038;  in,  4133 
Potomac  River :  ^^al  ^ 

Aqueduct  Bridge,  Washington  rpX>aiT i,2008 

Bridge  at  Georgetown,  D.  C.    *   l\  C-»  ^Ton i,2011 

Highway  Bridge  at  Washingj-^tW*' .^ ijC^^"       i,2021;  iu,4139 

,  Improvement  at  Alexandria  ^>\^v;   O-"""    i,536;  ii,2253 
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Potomac  River — Ontinued.  ?*«•• 

Improvement  at  Lower  Cedar  Point,  Md i,  538 ;  ii,  2253 

Improvement  at  Washington,  D.  C i,  532;  ii,2251 

Power  companies  at  Niagara  Falls,  N.  Y„  supervision  of i,  2009 

Power  water  * 

Black  Warrior  River,  Ala.,  at  Dam  17 i,  801 ;  n,  2358 

Mississippi  River,  dam  between  St  Paul  and  Minneapolis, 

Minn 1,1220;  n,2533 

Niagara  River,  N.  Y.,  control  and  regulation i,  2007 

Tennessee  River,  Elk  River  Shoals  to  Florence,  Ala i,1330;  n,2e07 

Presque  Isle  Harbor,  Marquette,  Mich.,  Improvement i,  1420 ;  ii,  2788 

Presque  Isle  Peninsula,  Erie,  Pa.,  improvement i,  1070 ;  n,  2871 

Princeton,  N.  J.,  battle-field  monument i,  2080 

Printing  Office.  Government,  Washington,  D.  C,  telegraph  line_  i,  2041 ;  ni,  4130 

Private  structures  and  operations  in  navigable  waters,  permits  for i,  1984 

Propagating  Gardens,  District  of  Columbia,  care  and  main- 
tenance of - 1,2040;  111,4135 

Providence  Harbor  and  River,'  R,  I. : 

Examination  and  survey  of  harbor ^^ i,  220 

Improvement i,  103;  ii,  2135 

Improvement  of  Pa wtucket  (Seekonk)  River i,  106;  n,  2136 

Removal  of  Green  Jacket  shoal i,  163;  ii,2135 

Providence,  R.  I.,  engineering  district i,  148;  ii,  2131 

Provlncetown  Harbor,  Mass.,  improvement i,  145;  ii,  2129 

Public  buildings  and  grounds,  District  of  Columbia i,  2021;  iii,4107 

Puget  Sound,  Wash. : 

Examination  and  survey  of  waterway  to  Grays  Harbor i,  1033 

Improvement  of,  and  tributaries i,  1896;  ii,  2952 

Improvement  of  Lake  Washington  Canal i,  1909 ;  ii,  2955 

Operating  and  care  of  Lake  Washington  Canal i,  1927;  ii,  2959 

Purification  of  water  supply  of  Washington,  D.  C i,  2015 ;  ni,  4091 

Puyallup  River,  Wash. : 

Improvement  of  Puget  Sound  and  tributaries i,  1896;  n,  2952 

Improvement  of  Tacoma  Harbor i,  1903 ;  ii,  2954 

Q. 

Queenstown  Harbor,  Md.,  improvement i,  497 ;  it,  2241 

Queue  de  Tortue  Bayou,  La.,  improvement i,  1007 ;  n,  2408 

Quinby  Creek,  Va.,  examination  and  survey i,  483 

Quinnlpiac  River,  New  Haven,  Conn.,  improvement i,  197 ;  ii,  2145 

R. 

Raccoon  Creek,  N.  J.,  Improvement i,  422;  ii,2219 

Racine  Harbor,  Wis.,  improvement i,1493;  ii,2803 

Rahway  River,  N.  J.,  examination  and  survey i,  387 

Raisin  River,  Mich.,  improvement  of  Monroe  Harbor i,  1634 ;  ii,  2860 

Rappahannock  River,  Va.,  improvement i,  544 ;  ii,  2255 

Raritan  Bay  and  River,  N.  J. : 

Examinations  and  surveys 1,387.388 

Improvement  of  bay i,  300;  ii,  2190 

Improvement  of  river ^ i,  308 ;  ii,  2191 

Red  Cross,  memorial  to  women  of  Civil  War  to  be  used  by i,  2045 ;  in,  4142 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement i,280;  11,2102 

Red  Lake  and  Red  Lake  River,  Minn. : 

Examination  and  survey i,  1249 

Improvement i,  1246;  ii,  2541 

Red  River,  La.,  Ark.,  Tex.,  and  Okla.  : 

Cypress  Bayou  and  lakes  to  Jefferson,  Tex.,  improvement i,  1123 ;  ii,  2445 

Examination  and  survey  from  Fulton,  Ark.,  to  Denlson,  Tex i,  1129 

Improvement  above  Fulton,  Ark.,  to  mouth  of  Washita  River-  i,  1120 ;  ?t,  2444 

Improvement  below  Fulton,  Ark i,  1129 ;  n,  2447 

Jefferson-Shreveport  waterway,  improvement i,  1123 ;  n,  2445 

Rectification  of  mouth  by  Mississippi  River  Commission i,  1962 ;  n,  2983 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement .-  i,  1246 ;  ii,  2541 
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Kedwood  Creek,  Calif. :  p«k«- 

Examination  and  survey  of  liarbor  at  Redwood  City  and i,  1782 

Improvement  _• i,  1744 ;  ii,  2902 

Kegulations  and  rules: 

For  anchorage  grounds i,  1976 

For  floating  loose  timber  and  logs,  etc i,  1976 

For  navigation  of  canals i,  1975 

For  opening  of  drawbridges 1. 1977 

Rehoboth  Bay,  Del.,  waterway  to  Delaware  Bay,  improvement—  i,  476 ;  ii,  2234 
Republican  River,  Kans.,  protection  of  tMUik  line  in  ftont  of  Fort  Riley 

Military  Reservation i,1278;  ii,2572 

Reservations,  public.    See  Parte 

Reserve  Corps,  Engineer  Enlisted i,  5 

Reserve  Corps,  Engineer  Officers* i,  7 

Reserve  Corps,  special  enlisted i,  5 

Reservoirs  : 

Mississippi  River,  headwaters — 

Construction i,  1235;  ii,  2536 

Operating  and  care i,  1239;  ii,2537 

Tidal  Reservoir,  Potomac  River,  D.  C i,  532 ;  ii,  2251 

Washington  Aqueduct,  D.  C i,  2015;  iii,4091 

Richmond  Harbor,  Calif.,  improvement i,  1750;  ii,  2904 

Richmond  Harbor,  Va.,  improvement  of  James  River i,  566 ;  ii,  2263 

Rigault  Bayou,  La.,  improvement i,958;  ii,  2351 

Riley,  Fort,  Kans.,  protection  of  bank  line  of  Republican  River,  i,  1278 ;  ii,  2572 

Rio  Grande,  Tex.,  flood  protection  at  Brownsville i,  1098 ;  ii,  2435 

Rivers  and  harbors: 

Allotments  and  transfers  under  river  and  harbor  act  of  March  4, 1915_    i,  70 

Allotments  under  river  and  harbor  act  of  June  5,  1920 i,  71 

Appropriations  for  operations-  during  the  past  year i,  68 

Appropriations  to  be  applied  where  fonds  are  not  adequate  under  act 

of  March  2,  1919 i,  71 

Board  of  Engineers  for i,  73;  ii,  2107 

Board  of  Engineers,  The i,  21 

Bridges,  construction  and  alteration i,  1975, 1983 

Bridges,  regulations  for  opening  ef  draws i,  1977 

Contingencies,  estimate  for i,  1972 

Contributed  funds  for  fmprovemeiit  of i,  69 

Estimate  of  appropriations  for i,  73, 1972 

Expenditures  during  the  past  year i,  69 

Harbor  lines,  establishment 1 i,  1986 

Regulations  for  establishment  of  andiorage  grounds i,  1976 

Regulations  for  floating  loose  timber  and  logs,  etc i,  1976 

Regulations  for  navigation  of  eanals i,  1975 

Regulations  for  opening  ef  dttiwhrl^es i,  1977 

Status  of  works i,  75 

Structures  other  than  bridges^  permits  for  erection i,  1984 

Roads  : 

In  Alaska,  Board  of  Commtserimievs  for i,  55;  ii,  2091 

In  Crater  Lake  National'  P^rk,  Oreg . i,  2083 

In  insular  possessions '. i,  39 

Roanoke  River,  N.  C,  Improvement i,  599;  ii,  227!^ 

Rock  Creek  Park  and  Piney  B^neti  Parkway,  D.  C. : 

Improvement  and  maintenance i,  2030 ;  ni,  4125 

Parkway  to  connect  with  ZboK)gi6al  and  Potomac  Parks__  i,  2038 ;  iii]  4133 

Rockhall  Harbor,  Md.,  impiroireneiit i,  493;  ii,  2239 

Rock  Island,  111.,  engineering  district i,  1205 ;  n[  2505 

Rockland  Harbor,  Me. : 

Examination  and  survey j^  ^qq 

Improvement ,_^_ i, 84;" ii, 2117 

Rockport,  Mass.,  harbor  of  refuge  In  Sandy  Bajt  construction  of >  i,  107 ;  ii,  2122 

Rockport,  Tox.,  examinations  and  sarvA«/at -  i  1128 

Rock  River,  111.  and  Wis. :  ^ 

Illinois  and  Mississippi  CansI,  ojw^   ^^^  apd  care i,  1221 ;  n,  2530 

Operating  snag  boats  and  dredjfe^'^pf'^  ^ i,  1218 ;  ii,  2526 

9030— ENo  1920 ^ni 
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Ro;,'er8  City  Hurbor,  Mich.,  improvement #.  1.1615;  ii,  2854 

Ronierly  Marsh,  Ga.,  improvement  of  waterway  via i,  709;  ii,  2304 

Rondout  Harbor,  N.  Y.,  improvement i,  322;  ii,  2176 

Rouge  River,  Mich.,  Improvement i,  1630 ;  ii,  2858 

Rough  River,  Ky.,  oi)erating  and  care  of  loclc  and  dam i,  1397 ;  ii,  2779 

Round  Lake,  Charlevoix,  Mich.,  Improvement i,  1542 ;  ii,  2820 

Rules  and  regulations: 

For  anchorage  grounds i,  1976 

For  floating  loose  timber  and  logs,  etc i,  1976 

For  navigation  of  canals i,  1975 

For  opening  of  drawbridges i,  1977 

S. 

Sabine  and  Galveston  Section  of  Inland  Waterway,  Tex.,  examination 
and  survey i,  1128 

Sabine  Lake,  La.  and  Tex.,  examination  and  survey i,  1128 

Sablne-Neches  Canal: 

Contributions  for  improvement i,  1106 

Examination  and  survey i,  1128 

Improvement i,  1104 ;  n,  2437 

Sabine  River,  Tex. : 

Improvement  of  Sablne-Neches  Canal i,  1104;  ii,2437 

Improvement  of  Sabine  Pass  Harbor i,  1100;  n,  2436 

Improvement  of  waterway  from  Vermilion  River  to  Schooner  Bayou, 

La 1, 991 ;  ii.  2403 

Improvement  of  waterway  to  Mermentau  River,  La i,  993 ;  ii,  2403 

Improvement  of  waterway  to  Mississippi  River i,985;  ii,  2401-2403 

Saco  River,  Me. : 

Examination  and  survey  of  shore  near  mouth  of i,  100 

Improvement r,  94 ;  ii,  2119 

Sacramento  River,  Calif. : 

Alleviation  of  debris  by  California  Debris  Commission i,  1956;  ii,2974 

Examination  and  survey i,  1802 

Flood  control  by  California  Debris  Commission i,  1956:  ii,2974 

Improvement i,  1793, 1956 ;  ii.  2914, 2974 

Saginaw  River,  Mich.,  Improvement i,  1620 ;  n,  2855 

St.  Andrews  Bay,  Fla. : 

Examination  and  survey i.  881 

Improvement  of  bay i,  848;  ii,  2342 

Improvement  of  channel  Apalachlcola  River i,  844 ;  ii,  2341 

St.  Clair  Flats  Canal,  Lake  and  River,  Mich. : 

Improvement  of  channels  In  Lake  St.  Clair i,  1598 ;  ii,  2843 

Improvement  of  channels  In  waters  connecting  the  Great 

T^kes r,  1588;  n,  2839 

Improvement  of  river i,  1595 ;  ii,  2842 

St.  Croix  River,  Me.,  improvement i,  76;  n,  2115 

St.  Croix  River,  Wis.  and  Minn. : 

Improvement i,  1240;  ii,  2539 

Operating  snag  boats  and  dredge  boats i,  1218;  ii,2526 

St.    Croix,    Virgin    Islands,   examination   and   survey   of   Chrlstlansted 
Harbor i,1949 

St.  Denis  Bayou,  La.,  Improvement i,958;  ii,  2391 

St.  Francis  River,  Ark. : 

Examination  and  survey i,  1196 

Improvement i,  1188;  n,  2477 

St.  George  Sound,  Fla.,  Improvement  of  Carrabelle  Harbor i,  825 ;  n,  2333 

St.  Helens,  Oreg.,  examination  and  survey  with  a  view  to  connecting  deep 
water  In  Willamette  Slough  with  deep  water  in  Columbia  River i,  1883 

St.  Johns  River,  Fla.: 

Examination  and  survey i,  824 

Improvement  at  Jacksonville i,  746;  it,  2313 

Improvement  between  Jacksonville  and  Palatka.  Including  Orange 

Mills  Flats  and  Deep  Creek 1.752;  ii,2316 

Improvement  between  Palatka  and  Lake  Harney i,  755;  ii,  2317 

Improvement,  Jacksonville  to  the  ocean i,  746;  n,  2313 
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St.  Johns  River,  Fla.— Continued.  !**««. 

Improvement  of  Volusia  Bar  and  between  Volusia  Bar  and  Lake 

Monroe i,  755 ;  n,  2317 

Improvement  of  waterway  to  Beaufort,  S.  C i,  709 ;  ii,  2304 

Improvement  of  waterway  to  Cumberland  Sound i,  709 ;  ii,  2304 

St.  Jones  River,  Del.,  improvement i,466;  ii,2230 

St.  Joseph  Bay,  Fla.,  Improvement  of  entrance i,  846;  ii,  2341 

St.  .loseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor i,  1504;  ii,  2808 

Improvement  of  river i,  1507  ;  ii,  2810 

St.  Iiawrence  River: 

Survey  by  International  Joint  Commission i,  2077 

Survey  from  Montreal  to  Lake  Ontario  for  International  Joint  Com- 
mission  1,2079 

St.  Louis  Bay  and  River,  Minn,  and  Wis.,  improvement i,  1405 ;  ii,  2782 

St.  Ix)uis,  Mo.,  engineering  district i,  1197;  ii,2481 

St.  Lucie  Inlet,  Pla.,  improvement 1,769;  ii,2320 

St.  Lucie  River  and  Canal,  Fla.,  examination  and  survey i,  824 

St.  Marks  River,  Fla.,  examination  and  survey i,  881 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich. : 

Channels  in  waters  connecting  the  Great  Lakes,  improve- 
ment  1, 1588;  II,  2839 

Commercial  statistics i,  1610;  in,  3273 

Improvement  of  river  at  the  falls,  including  Hay  Lake  and  Neeblsh 

Channels i,  1588;  ii,2839 

Operating  and  care  of  canal i,  1609;  ii,  2849 

Surveys,  etc i,  2056 ;  in,  4149 

St.  Marys  River,  Ga.  and  Fla.,  improvement i,723;  ii,  2307 

St.  Paul,  Minn. : 

Engineering  district i,  1225;  ii,2533 

Gaging  Mississippi  River  at 1.1240;  ii,2539 

St.  Petersburg  Harbor,  Fla. : 

Examination  and  survey i,  824 

Improvement i,  817  ;  ii,  2331 

Salem  Harbor,  Mass.,  improvement i,  123;  ii,  2125 

Salem  River,  >i.  J. : 

Examination  and  survey i,  483 

Improvement i.  427 ;  ii,  2220 

Saline  River,  Ark.,  improvement i,  1145;  ii,  2457 

Salmon  Bay,  Wash. : 

Improvement  of  Lake  Washington  Canal i,  1900;  ii,  2955 

Operating  and  care  of  Lake  Washington  Canal i,  1927  ;  ii,  29.50 

Salmon  River,  Idaho,  examination  and  survey i,  1S51 

Sainpit  River,  S.  C,  examination  and  survey ^  i,  691 

Sampit  River  (Georgetown  Harbor),  S.  C,  Improvement i,  661 ;  ii,  2287 

San  Antonio  Bay,  Tex.,  improvement  of  waterway  via i,  1077;  ii,  2430 

San  Antonio  River,  Tex. : 

Examination  and  survey i,  1127 

Examination  for  flood  control i,  1127 

San  Bernard  River,  Tex.,  examination  and  survey i,  1127 

San  Carlos  Bay,  Fla.,  examination  and  survey  of  waterway  to  Indian 

River i,824 

Sandbeach    (Harbor   Beach),    Mich.,   improvement  of   harbor 

of  refuge i,1622;  ii,2856 

San  Diego  Harbor,  Calif. : 

Examination  and  survey i,  1740 

Improvement i,  1728 :  ii,  2896 

Sandusky  Harbor,  Ohio,  improvement i,  1643:  ii,  2863 

Sandy  Bay,  Cape  Ann,  Ma.ss.,  construction  of  harbor  of  refuge 1. 107;  ii,  2122 

Sandy  Hook  Reservation,  N.  J.,  protection  of i,  32 

Sandy  Lake  Reservoir,  Minn. : 

Construction i,  1235;  ii,  2.536 

Oi>erating  and  care i,  1230;  ii,  2538 

San  Francisco  Bay  and  Harbor,  Calif. : 
Engineering  districts — 

First 1,1741  :  ii,  2901 

Third 1, 1782 ;  ii,  2911 
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San  Francisco  Bay  and  Harbo^  GalU— Continued.  Pac«. 

Examination  and  surveys i,  1782 

Improvement  by  removal  of  rocks i,  1741;  ii,  2901 

Improvement  of  Oakland  Harbor i,1746;  ii.29()2 

San  Jacinto  River,  Tex.,  Improyemait  of  waterway  via i,  1035 ;  n,  2418 

San  Joaquin  River,  Calif. : 

Examinations  and  surveys i,  1802 

Improvement i,1782;  n,2911 

Improvement  of  Stockton  and  If onnon  Chani^ls i,  1789;  u,2913 

Work  of  California  Debris  OommisBllon i,  1949 ;  n,  2969 

San  Juan  Harbor,  P.  R.,  improvement i,  1945;  11,2967 

San  Leandro  Bay,  Oakland  Harbor,  Onlif.,  improvement i,  1746;  n,2902 

San  Luis  Obispo  Harbor,  Calif.: 

Examination  and  survey i,  1740 

Improvement i,  1738;  ii,2899 

San  Pablo  Bay,  Calif.,  improvement i,  1753;  ii,2904 

San  Pedro  Bay  and  Harbor  Calif.: 

Construction  of  deep-water  harbor i,  1731 ;  ii,  2895 

Improvement  of  Wilmington  inner  hartM>r i,  1731;  ii,  2896 

San  Rafael  Creek,  Calif.,  improvement 1,1769;  ii,2908 

Santa  Barbara  Harbor,  Calif.,  examination  and  survey i,  1740 

Santa  Rosa  Sound,  Fla. : 

Examination  and  survey , i,  881 

Improvement  of  Tbe  Narrows i,  857;  ii,  2345 

Santee  River,  S.  C,  improvement i,  671 ;  ii,  2291 

Sapelo  Bar  and  Harbor,  Ga.,  improvement i,  715 ;  ii,  2305 

Sarasota   Bay,   Fla.,  improvement i,  791;  ii,  2325 

Satllla  River,  Ga.,  improvement i,721;  ii,2307 

Saugatuck  Harbor,  Mich.,  improvement i,  1512;  ii,  2811 

Saiigatuck  River,  Conn.,  improvement i,214;  ii,  2149 

Saugerties  Harbor,  N.  Y.,  improvement i,  320;  ii,  2175 

Saugus  River,  Lynn  Harbor,  Mass.,  Improvement i,  124;  ii,  2125 

Savannah,  Ga.,  engineering  district i,  692 ;  ii,  2299 

Savannah  Harbor  and  River,  Ga. : 

Examination  and  survey  of  harbor i,745 

Improvement  of  harbor i,  692;  ii,2299 

Improvement  of  river  above  Augosta i,  706;  ii,  2303 

Improvement  of  river  at  Augusta i,  702 ;  n,  2303 

Improvement  of  river  below  Augosta i,  699 ;  ii,  2302 

Improvement  of  waterway  to  Beaufort,  S.  C i,  709 ;  n,  2304 

Improvement  of  waterway  to  Femandina,  Fla i,  709 ;  ii,  2304 

Saw  Pit  Creek,  improvement  of  waterway  via i.  709 ;  ii,  2304 

Saybrook  Harbor,  Connecticut  Rlvor,  Conn.,  improvement i,  189;  ii,  2142 

School:  Engineer,  Camp  A.  A.  Humphreys,  Va i,  17 

Schooner  Bayou,  La. : 

Improvement  of  waterway  to  Vermilion  River i,  991;  ii,  2403 

Operating  and  care  of  lock i,  1000 ;  ii,  2404 

Schuylkill  River,  Pa.,  improvement i,404;  ii,2211 

Scituate  Harbor,  Mass.,  examination  and  survey i,  148 

Scott  Point,  Tennessee  River,  Ala.,  lock  and  dam  at  Hales  Bar,  operating 

and  care i,  1315;  ii,2594 

Scuppernong  River,  N.  C,  improvement i,  604 ;  ii,  2273 

Seacoast  defenses i.  21 

Seacoast  fortifications,  contingent  expenses i,  34 

Searchlights i,27 

Searcy  Creek,  Fla.,  improvement  of  waterway  via i,  844;  ii,  2341 

Seattle  Harbor,  Wash. : 

Examination  and  survey  of  Duwamish  waterway i,  1933 

Improvement  of  Duwamish  River  and  east  and  west  water- 
ways  1, 1906:  ii,29M 

Seattle,  Wash.,  engineering  dlstrlctl i,1883;  ii,2949 

Sea  walls: 

Defenses  of  Galveston,  Tex i,  33 

Embankments  and i,  31 

Seekonk  (Pawtucket)  River,  R.  I.: 

Examination  and  survey 1.220 

Improvement i,  166;  ii,  2136 
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Shallotte  River,  N.  C,  Improvement i,660;  ii,2286 

Shallowbag  Bay,  N.  C,  improvement ,  i,606;  ii,2274 

Shallow  Bayou,  La.,  examination  and  survey i,  1128 

Shaws  Cove,  New  London,  Conn.,  improvement it  181;  ii,  2140 

Sheboygan  Harbor,  Wis.,  improvement 1,1481;  ii,  2801 

Sheepshead  Bay,  N.  Y.,  improvement i,  268;  n,2100 

Sheffield  Island  Harbor,  Conn.,  improvement  of  Norwalk  Harbor_  i,  215 ;  ii,  2149 
Ship  Island  Harbor  and  Pass,  Miss. : 

Examination  and  survey i,  029 

Improvement  of  pass  and  channel  to  Gulfport i,  910;  n,  2865 

Shoal  Harbor,  N.  J.,  improvement i,280;  u,2195 

Shooters  Island  Channel,  N.  Y.  and  N.  J. : 

Examination  and  survey i,  388 

Improvement r,  359 ;  n,  2188 

Shreveport,  La.,  to  Jefferson,  Tex.,  improvement  of  waterway___  i,  1123 ;  n,  2445 

Shrewsbury  River,  N.  J.,  improvement i,383;  ii,  2195 

Silver  Springs  Run,  Fla..  improvement i,  761;  n,  2318 

Sisklwit  River,  Wis.,  examination  and  survey i,  1444 

Sisters  Creek,  Fla.,  improvement  of  waterways  via i,  700;  ii,  2304 

Sites  of  fortifications i,  28 

Siuslaw  River,  Oreg.,  improvement i,  1815;  ii,  2922 

Skagit  River,  Wash. : 

Improvement i,  1915 ;  ii,  2957 

Improvement  of  Puget  Sound  and  tributaries i,  1896;  ii,  2952 

Reexamination i,  1933 

Skamokawa  Creek,  Wash.,  improvement i,  1876;  ii,2945 

Skidawny  Narrows,  Ga.,  Improvement  of  waterways  via i,  709;  ii,  2304 

Skykomish   River,   Wash.,  improvement  of  Puget   Sound  and 

tributaries - i,  1896 ;  ii,  2962 

Slack-water  systems.    See  Canals  and  Waterways. 

Slaughter  Creek,  Md.,  improvement i,  512 ;  ii,  2245 

Smiths  Creek,  N.  C,  improvement l i,  621;  ii,  2277 

Smyrna  River,  Del.,  Improvement i,  460;  ii,  2229 

Snake  River,  Idaho,  Oreg.,  and  Wash. : 

Examinations  and  surveys i,  1851 

Improvement - i,  1843 ;  ii.  2920 

Snohomish  River,  Wash. : 

Examination  and  survey r,  1933 

Improvement i,  1913;  n,  2956 

Improvement  of  Puget  Sound  and  tributaries i,  1896;  ii,  2952 

Snoqualmie  River,  Wash.,  improvement  of  Puget  Sound  and 

tributaries i,  1896 ;  n,  2952 

Soda  Lake,  La.,  improvement  of  waterway  via i,  1123 ;  ii,  2445 

South  Chicago  Harbor,  111.,  improvement i,  1560;  ii,2826 

South  Dakota,  examination  and  survey  of  boundary  waters i,  1249 

Southern  Branch,  Elizabeth  River,  Va.,  improvement i,  555 ;  ii,  2259 

South  Fork  of  Kentucky  River,  Ky.,  examination  and  survey i,  1389 

South  Haven  Harbor,  Mich.,  Improvement 1,1509;  ii,  2810 

South  Pass,  MIs8ls.sippi  River : 

Examinations  and  surveys i,  941;  ii,  2384 

Maintenance  of  channel i,937;  ii,  2378 

Southport  Harbor,  Conn.,  Improvement i,  212;  ii,  2149 

South  River,  N.  C,  improvement i,  614;  ii,2276 

South  River,  N.  J.,  Improvement i,372;  ir,2192 

South  Slough  and  Mill  Creek,  111.,  examination  and  survey i,  1224 

Southwest  Baltimore,  Md.,  Improvement  at  Spring  Garden i,  484;  ii,  2237 

Southwest  Pass,  Mi.«5slsslppi  River,  improvement,  including  shoals  between 

Cubits  Gap  and  Head  of  Passes,  and  dredge  construction i,  931 ;  ii,  2372 

Spring  Garden,  Baltimore,  Md.,  improvement  of  harbor  at t,  484;  it,  2237 

Spuyten  Duy vil  Creek,  N.  Y.,  improvement i,  301 ;  ii,  2170 

Stamford  Harbor,  Conn.,  Improvement i,  219;  ii,  2150 

Starlings  Creek,  Va.,  examination  and  survey i,  531 

Staten  Island-New  Jersev  Channels,  improvement 1,355,359;  ii,2186 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 

Examination  and  survey 1.387 

Improvement i,  355,  359 ;  ii,  2186 
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statues,  memorials,  etc. :  Page; 

Abraham  Lincoln  Memorial i,  2044;  iii,  4142 

Arlington  Memorial  Amphitheater  and  Chapel i,  2045 ;  iii,  4143 

In  public  grounds,  Washington,  D.  C i,  2040 ;  iii,  4109 

Macdonough  memorials,  I^ke  Champlaln,  N.  Y.  and  Vt i,  2084 

Memorial  to  Gen.  Ulysses  S.  Grant i,  2043 ;  in,  4141 

Memorial  to  John  Ericsson i,  2044;  in,  4141 

Monument  and  wharf  at  Wakefield,  Va i,  2043 ;  iii,  4141 

Monument  at  Germantown,  Pa i,  2085 

Monument  at  Horseshoe  battle  ground,  Ala i,  2087 

Monument,  erection  of,  in  Montgomery,  Ala.,  district i,  2087 

Monument  on  Princeton  battle  field i,  2086 

Monuments  outside  the  District  of  (Columbia i,  2084 

Monument  to  Commodore  John  Barry i,  2044 ;  in,  4141 

Monument  to  Francis  Scott  Key i,2046;  ni,4144 

Red  Cross,  memorial  to  women  of  Civil  War,  to  be  used  by_  i,  2045 ;  m,  4142 

Steele  Bayou,  Miss.,  Improvement i,  1163;  n,  2467 

Stilaguamlsh  River,  Wash.,  Improvement  of  Puget  Sound  and  tribu- 
taries   1, 1896;  II,  2952 

Stockton  Channel,  San  Joaquin  River,  Calif.  : 

Examination  and  survey ^ i,  1802 

Improvement i,  1789 ;  ii,  2913 

Stockton  Harbor,  Me.,  examination  and  survey i,  100 

Stonington  Harbor,  Conn i,  180;  ii,2139 

Structures  in  navigable  waters,  permits  for  private  structures  and  opera- 
tions    1,1984 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement i,  1465 ;  ii,  2797 

Submarine  mines i,  31 

Suisun  Bay  Channel,  Calif.,  improvement i,  1756;  ii,  2905 

Suisun  Creek  or  Channel,  Calif.,  improvement i,  1760 ;  n,  2906 

Sulphur  River,  Ark.  and  Tex. : 

Examination  and  survey i,  1128 

Examination  and  survey  of  Days  Creek  and i,  1128 

Improvement i,  1123 ;  ii,  2445 

Sunflower  River,  Miss.,  improvement  of  Big  Sunflower  River i,  1159 ;  ii,  2466 

Sunken  craft,  removal  of.    See  Wrecks. 

Superior  Bay  and  Harbor,  Wia,  improvement  of  Duluth-Superior  Har- 
bor     1, 1405 ;  II,  2782 

Superior,  Lake: 

Channels  In  waters  connecting  Great  Lakes,  improvement-  i,  1588 ;  ii,  2839 
Keweenaw  Bay-Lake  Superior  waterway,  Mich.,  improve- 
ment  1, 1421 ;  II,  2787 

Surveys,  charts,  etc i,  2056;  ni,  4149 

Water    levels i,2056;  m,4155 

Supervision  of  New  York  Harbor,  N.  Y i,  1990;  in,  4057 

Supply  section,  ofiice  Chief  of  Engineers i,14 

Surface  levels.    See  Water  levels. 
Surveys : 

Milffary  and  maps i,50 

Of  Northern  and  Northwestern  Lakes i,  2056;  ni,  4149 

Of  rivers  and  harbors,  estimate  of  appropriation  for i,  1972 

Ohio  River i,1333;  n,2611 

Susquehanna  River,  Pa.  and  Md. : 

Examination  and  survey,  Harrisburg  to  the  mouth i,  531 

Improvement 1,489;  n,2238 

Suwannee  River,  Fla.,  improvement i,  803 ;  n,  2328 

Swan  Quarter  Bay  to  Deep  Bay,  N.  C,  improvement  of  water- 
way  1, 608 ;  n.  2274 

Swansboro,  N.  C,  waterway  to  New  River  and  Beaufort,  im- 
provement  1, 636 ;  n,  2281 

Swift  Creek,  N.  C,  improvement 1,623;  ii,2277 

Swinomish  Slough,  Wash.,  improvement i,  1918;  n,  2957 

T. 

Tacoma  Harbor,  Wash. : 

Examination  and  survey  of  city  waterway i,  1933 

Improvement i,  1903 :  ir.  2954 
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Tahoe  Lake,  Calif,  and  Nev.,  examination  and  survey i,  1782 

Tallahatcliie  River,  Miss.,  improvement i,  1155;  n,24M 

Tallapoosa  River,  Ala.,  monument  at  Horseslioe  Battle  Ground i,  2087 

Tampa  Bay  and  Harbor,  Fla. : 

Improvement  of  bay i,  804, 807 ;  ii,  2328 

Improvement  of  channel  to  Clearwater  Harbor i,  794 ;  ii,  2326 

Improvement  of  HiUsboro  Bay  and  River i,  807, 812 ;  ii,  2329, 2330 

Tangier  Channel,  Va.,  improvement i,  529 ;  n,  2249 

Tangipahoa  River,  La.,  examination  and  survey i,  1018 

Tar  River,  N.  C,  improvement i,  610;  ii,2275 

Tarrytown  Harbor,  N.  Y.,  improvement i,313;  ii,  2174 

Taunton  River,  Mass.,  improvement i,  157;  n,2134 

Tchula  Lake,  Miss.,  Improvement i,  1153 ;  n,  2463 

Teche  Bayou,  La. : 

Improvement i,  974;  ii,  2396 

Improvement  of  waterway  from  Franklin  to  Mermentau i,  988 ;  ii,  2402 

Improvement  of  waterway  from  Vermilion  River  to  Schooner 

Bayou i,  991 ;  ii,  2403 

Improvement  of  waterway  to  Mississippi  River i,  985 ;  ii,  2401 

Operating  and  care  of  Keystone  Lock i,  981 ;  ii,  2399 

Telegraph  line,  Government,  Washington,  D.  C i,  2041 ;  iii,4139 

Tenants  Harbor,  Me.,  improvement -_  i,86;  ii,2117 

Tennessee  River : 

Above  Chattanooga,  improvement i,  1295;  ii,  2583 

Bee  Tree  Shoals  Canal,  Ala.,  operating  and  care i,  1315 ;  it,  2594 

Below  RIverton,  Ala.,  improvement i,  1311 ;  ii,  2591 

Browns  Island  to  Florence,  improvement i,  1330;  ii,  2607 

Chattanooga  to  Hales  Bar,  improvement i,  1300;  ii,  2586 

Chattanooga  to  Riverton,  Improvement i,  1300 ;  ii,  2586 

Colbert  Shoals  Canal,  operating  and  care : i,  1315;  ii,  2594 

Elk  River  Shoals  Canal,  Ala.,  operating  and  care i,  1330;  ii,2607 

Examination  and  survey i,  1325 

Florence  to  Colbert  Shoals,  Improvement i,  1300;  ii,  2586 

Hales  Bar  Lock  and  Dam,  operating  and  care i,  1315;  it,  2593 

Hales  Bar  to  Browns  Island,  Improvement i,  1300 ;  ii,  2586 

Muscle  Shoals  Canal,  operating  and  care i,  1330;  ii,  2607 

Muscle  Shoals  Nitrate  Plants i,  1325;  ii.2597 

Tensas  River,  La. : 

Examination  and  survey 1, 1169 

Improvement   i,  1138 ;  n,  2454 

Terra  Ceia  Cut-Off,  Fla.,  improvement i,  815;  ii,2331 

Terrebonne  Bayou,  La.  : 

Examination  and  survey i,  1018 

Improvement   i,  964 ;  ii,  2393 

Texar  Bayou,  Fla.,  examination  and  survey i,  881 

Texas  City  Harbor,  Tex. : 

Examination  and  survey 1 1. 1128 

Improvement  of  channel  to  Galveston i,  1029 ;  ii,  2417 

Texas,   State  of,   removal   of   water  hyacinths   from 

waters  of i,  927, 1015 ;  ii,  2370. 2410 

Thames  River,  Conn. : 

Improvement  i,  184 ;  ii,  2141 

Improvement  of  New  London  Harbor i,  181 ;  ii,  2140 

The  Board  of  Engineers i,21 

Thimble  Shoal,  Chesapeake  Bay,  Va.,  improvement i,  561 ;  ii,  2261 

Thomaston  Harbor,  Me.,  improvement i,  87;  ii,  2117 

Thoroughfare  Bay  to  Cedar  Bay,  N.  C,  improvement i,  630 ;  ii,  2279 

Threemlle  Rapids,  Columbia  River,  Oreg.  and  Wash.,  improve- 
ment  1, 1837  ;  II,  2927 

Thunder  Bay  Harbor  and  River,  Mich.,  improvement i,  1617 ;  ii,  2854 

Tickfaw  River,  La.,  Improvement  of,  including  tributaries i,951;  it,  2389 

Tidal  Basin  Bathing  Beach,  Washington,  D.  C i,2038;  in,  4132 

Tigre  Bayou,  La.,  examination  and  survey 1. 1018 

TUghman  Island  Harbor,  Md.,  improvement i,  501;  ii,  2242 

Tillamook  Bay  and  Bar,  Or^eg.,  inapr^^pment i,  1826;  ii,2924 

Toledo  Harbor.  Ohio,  improvements  i,1637;  ii,2861 
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Tombi{?b€e  River,  Ala.  and  Miss. :  P**^ 

DemopoUs,   Ala.,   improvement   below    (construction   of  locks  and 

dams -* 1,891;  n,2358 

DemopoHs,  Ala.,  improvement  below  (maintenance) i,896;  ii,2359 

Demopolis,  Ala.,  to  Walkers  Bridge,  Miss.,  improvement i,  900;  ii,  2360 

Ol)eratiug  and  care  of  locks  and  dams i,904;  ii,  2361 

Toms  River,  N.  J.,  Improvement 1,445;  n,2225 

Tonawanda  Harbor,  N.  Y. : 

Kxamination  and  8ur\'ey i,  1725 

Improvement i,  1691 ;  n,  2878 

Towl)oat8,  experimental,  for  use  on  Mississippi  River i,  1970;  u,2981 

Town  Ci*eek  Channel,  S.  C,  examination  and  survey i,691 

Trail  Creek,  Michigan  City  Harbor,  Ind.,  improvement 1,1573;  ii,2831 

Traps,  flsh,  permits  for  construction 1,1984 

Traverse  I^ke.  Minn,  and  S.  Dak.,  improvement 1,1244;  n,2540 

Tred  Avon  River.  Md.,  improvement i,  502;  ii,  2242 

Trent  River,  N.  C. : 

Examinations  and  surveys i,660 

Improvement i,627;  ii,2278 

Trinity  River,  Tex. : 

Examination  for  flood  control i,  1128 

Improvement  above  mouth i,1112;  ii,  2441 

Improvement  of  mouth i,  1050;  ii,  2423 

Operating  and  care  of  locks  and  dams,  section  1 i,  1116;  ii,  2442 

Troops,  Engineer : 

Demobilization  i,  6 

Distribution  and  commissioned  strength i,3 

Engineer  equipment i,  13 

Enlisted  Reserve  Corps i,  5 

National  Guard  engineers i,  6 

Recruiting i,  6 

Reorganization  of  regiments  and  battalions i,  4 

United  States  Army i,3 

Troy  lock  and  dam,  Hudson  Ri^er,  N.  Y.,  operating  nnd  care i,  332;  ii,  2179 

Tualatin  River,  Oreg.,  examination  and  survey i,  1883 

Tuckahoe  River,  Md.,  Improvement 1 1.507;  ii,2243 

Tuckerton  Creek,  N.  J.,  Impmvement i,443;  ii,  2224 

Tug  Fork.  Big  Sandy  River.  W.  Va.  and  Ky. : 

Improvement i,  1382 ;  n.  2753 

Operating  and  care  of  looks  and  dams i,  1385 ;  ii,  2754 

Turners  Cut,  N.  C,  Improvement  of  waterways  via i.  586;  n,  2267 

Turtle  Hityou,  Tex. : 

Examination  and  survey i,  1128 

Improvement 1. 1052 ;  ii,  2423 

Turtle  Cove  Channel,  Port  Aransas,  Tex.,  examination  and  survey i,  1128 

Turtle  (>>ve,  Tex.,  improvement  of  waterways  via i,  laso ;  ii,  2431 

Turtle  River.  Brunswick  Harbor,  (Ja.,  impn)vement i,  737 ;  ii,  2310 

Twelvemile  Bayou,  La.,  improvement  of  waterway  via i,  1123;  ri,  2445 

Twitch  Cove  and  Big  Thoroughfare  River,  Md.,  improvement i.  528 ;  ii,  2248 

Two  Rivers  Harbor,  Wis.,  improvement i,  1475 ;  ii,  2799 

Tyaskin  (Wetlpquin)  Creek,  Md.,  improvement i,  517 ;  ii,  2246 


Union  Lake,  Wash..  Improvement  of  waterway  via i,  1909 ;  ii,  2955 

United   States  Wharf  property,  Potomac  River,  Washington, 

D.  C 1,2048;  ni,4140 

Upp<»r  (niiiwla  River,  Fla..  Improvement i.  834  ;n,  2336 

Upper  White  River,  Ark.,  operation  of  locks  and  dams i,  1193 ;  ii,  2478 

I^banna  Creek,  Va.,  Improvement i.  547 ;  ii,  2256 

V. 

Verniilloii.  Bay  and  River,  La. : 

Improvement  of  waterway  to  Schooner  Bayou i,  991;  ii,  2403 

Iniim»venio  It  of  waterway  via   I.  988 ;  ii,  2402 
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Vermilion  Buyou,  La.,  improvement  of  channel,  bay,  and  passes,  i,  1000;  ii,2406 
Termilion,  Clay  County,  S.   Dak.,   bank   revetment  on   Missouri   River 

at 1, 1264 ;  ii,  2564 

Vermilion  Harbor,  Ohio,  improvement i,  1650 ;  ii,  2865 

Vicksburg,  Miss.,  engineering  district i,  1129 ;  ii,  2447 

Victoria,  Tex.,  improvement  of  channel  to  Aransas  Pass i,  1073 ;  ii,  2429 

Virginia  coast  waterway  improvement i,  481 ;  ii,  2235 

Tirgin  Islands,  examination  and  survey  of  Christiansted  Harbor i,  1949 

Voln«la  Bar,  St,  Johns  lUver,  Fla.,  improvement i,  755 ;  ii,  2317 

W. 

'NVabash  River,  Ind.  and  III. : 

Examination  and  8ui*vey i,  1399 

Operating  and  care  of  lock  and  dam i,  1390;  ii,  2769 

'NVaccamaw  River,  N.  C.  and  S.  C. : 

Examination  and  survey i,  691 

Improvement r,  665 ;  ii,  2289 

'Wakefield,  Va.,  monument  and  wharf  at i,  2043 

"Wallabout  Channel,  N.  Y.,  improvement i,  295 ;  ii,  2169 

Wando  River,  S.  C,  examination  and  survey i,691 

AVappinger  Creek,  N.  Y.,  Improvement i,  318 ;  ii,  2175 

Wappoo  Cut,  S.  C,  Improvement «__ _i,  689 ;  ii,  2296 

War  Department  maps i,  50 

Warrior  River,  Ala. : 

Examination  and  survey  of  Mulberry  Fork i,  929 

Improvement i,  891;  n,  2358 

Operating  and  care  of  locks  and  dams  on  Black  Warrior 

River i,  904 ;  ii,  2361 

Warroad  Harbor  and  River,  Minn.,  improvement i,  1436;  n,  2790 

Warwick  River,  Md.,  improvement i,  508 ;  ii,  2244 

Warwick  River,  Va.,  examination  and  survey i,  603 

Washington  Barracks,  D.  C. : 

Engineer  Library i,  19 

Engineer  School  detachment i,  20 

Washington  Bayou  and  Ijike.  Miss.,  improvement i,  1163 ;  ii,  2467 

Washington,  D.  C. : 

Anacostia  River,  reclamation  of  flats i,  2003;  in,  4089 

Aqueduct  Bridge  aiToss  Potomac  River,  repair i.  2008 

Aqueduct,   filtration   plant i,2015;  iii,4091 

Aqueduct,  maintenance  and  repair i,  2015;  in,  4091 

Departmental  telegraph  line i,  2041;  in,  4139 

Engineering    district i,531;  ii,  2251 

Executive  Mansion  and  Office i,  2023 ;  in,  4108 

Georgetown  Bridge,  Potomac  River i,  2011 

Highway  Bridge,  Potomac  River i,  2021 ;  ni,  4139 

Improvement  of  Potomac  River  at i,  532;  n,  2251 

Public  buildings  and  grounds  and  Washington  Monument-  i,  2021 ;  in,  4107 

Telegraph  line  connecting  executive  departments i,  2041;  in,  4139 

United  States  wharf  property,  Potomac  River i,  2043 ;  in,  4140 

Water  supply.  Increase : i,  2018 

Washington,  George,  monument  to,  at  Washington,  D.  C i,  2038 ;  in,  4134 

Washington  Lake,  Miss.,  improvement i,  1163;  ii,  2467 

Washington  Lake  Ship  <Vinal.  Wash.,  examination  and  survey i,  1933 

Washington  Lake,  Wash. : 

Improvement  of  waterway  to  Puget  Sound i,  1909;  n,  2955 

Operating  and  care  of  waterway  to  Puget  Sound i,  1927;  n,  2959 

Washita  (Ouachita)  River,  Ark.  and  La. : 

Improvement i,  1132;  ii,  2449 

Oi>erating  and  care  of  locks  and  dams i,  1149;  n,  2459 

Washougal  Slough,  Wash.,  examination  and  survey 1  i,  1851 

Water  hyacinths,  removal  of: 

From  Alabama,  Mississippi,  Ix)ulsiana,  and  Texas 

waters i,  927, 1015 ;  n,  2370,  2410 

From  Florida   waters 1,821,927,1015;  ii,2332 
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Water  levels :  Page. 

Mississippi  River  and  principal  tributaries,  gaging i,  1240;  ii,2530* 

Nortliern  and  northwestern  lakes,  levels,  etc i,  2056;  hi-,  4155- 

Water  meters,  installation  in  certain  Government  buildings—  i,  2017 ;  in,  4104 
Water  powef : 

Black  Warrior  River,  Ala.,  at  Dam  17 i,891;  ii,  235a 

Mississippi  River,  dam  between  Minneapolis  and  St,  Paul, 

Minn , i,  1226 ;  ii,  253a 

Niagara  River,  N.  Y.,  control  and  regulation  of 1,2069 

Tennessee  River,  Elk  River  Shoals  to  Florence,  Ala i,  1330;  ii,2e07 

Waters,  navigable.     See  Bridges,  Rivers  and  Harbors,  and  Wrecks. 

Water  supply,  Washington,  D.  C i,2018;  iir,4091 

W^aterways : 

See  also  Canals. 
Beaufort,  N.  C. — 

Examination  and  survey  of  waterway  to  Cape  Fear  River i,  660» 

lmi)rovemeut  of  waterway  to  New  River_ i,  636;  ii,  2281 

Beaufort,  S.  C,  to  St.  Johns  River,  Fla..  improvement t,  709;  ii,  2304 

Beaufort  to  Jacksonville,  N.  C,  improvement i,  636;  u,  2281 

Charleston  Harbor,  S.  C,  to  North  San  tee  River,  examination  and 

survey i,  691 

(Charleston  to  Winyah  Bay,  S.  C,  improvement i,  678;  ii,  2293: 

('hesapenke  Bay  to  Delaware  River,  Del.  and  Md.    (Chesapeake  & 
Delaware  Canal) — 

Improvement i,  454 ;  n,  2227 

Operating  and  care  of  canal  and  locks i,  457;  ii,  2228 

Clearwater  Bay  to  Boca  Ceiga  Bay,  Fla.,  improvement i,  794 ;  ii,  232a 

Core  Sound  to  Beaufort  Harbor,  N.  C. — 

Examination  and   survey i,  660- 

Improvement i,  634 ;  ii,  2280 

Delaware  Bay,  Del. — 

Waterway  to  Chincoteague  Bay,  Va.,  examination  and  survey i,  483 

Waterway  to  Chincoteague  Bay,  Va.,  improvement i,  479 ;  ii,  2234 

Waterway  to  Rehoboth  Bay,  Del.,  Improvement i,476;  u,2234 

Flint  River  to  Ocmulgee  River,  Ga.,  examination  and  survey i,  745 

Galveston  to  Corpus  Christ! — 

Examination  and  survey i,  1128 

Improvement i,  1067;  ii,  2427 

Galveston  to  Houston,  Tex.,  improvement i,  1035;  ii,  2418 

Gravesend  Bay  to  Jamaica  Bay,  N.  Y.,  examination  and  survey i,  345 

Indian  River  to  San  Carlos  Bay,  Fla.,  examination  and  survey 1 824 

Jacksonville,  Fla.,  to  Miami,  Fla.,  examination  and  survey i824 

Jamaica  Bay  to  Peconic  Bay,  examinations  and  surveys i,  345^ 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  Improvement i,  1421 ;  ii,  2787 

Lake  Erie  to  Lake  Ontario,  examination  and  survey i,  1725- 

Merrimack  River,  Mass.,  to  Piscataqua  River,  N.  H.,  examination  and 

survey : i,  148 

Miami  and  Erie  Canal,  Ohio,  and  branch  canal  to  Lake  Michigan, 
and  other  routes  between  Lake  Erie  and  Ohio  River,  examination 

and   survey i,  1676^ 

Mississippi  River  to  Bayou  Teche,  La.,  improvement i,  985;  ii,  2401 

Mississippi  River  to  Sabine  River — 

Franklin,  La.,  to  Mermentau  River,  Improvement i,  988;  ii,2402^ 

Mermentau  River  to  Sabine  River,  La.,  Improvement—  i  993;  ii,2403 

Operating  and  care  of  Schooner  Bayou  Lock i,  1000 ;  ii,  2404 

Vermilion  River  to  Schooner  Bayou,  La.,  improvement-  i,  991 ;  ii,  2403 

New  Bern,  N,  C,  to  Wilmington,  N.  C,  examination  and  survey i,  660" 

New  River,  N.  C,  to  Swansboro  and  Beaufort,  improvement-  i,  636 ;  n,  2281 
Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C. — 

Improvement i.  589 ;  ii,  2268: 

Operating  and  care i,  594 ;  ii,  2270" 

Norfolk,  Va.,  to  sounds  of  North  Carolina,  improvement i,  586 ;  ii,  2267 

Pamlico  Sound,  N.  C,  to  Beaufort  Inlet,  improvement i,  589  ;n,  2268 

Port  Townsend  Bay  to  Oak  Bay,  Wash.,  improvement i,  1898 ;  ii,  2953 

Puget  Sound  to  Grays  Harbor,  Wash.,  examination  and  survey i,  1933 
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Waterways — Continued. 

Puget  Sound  to  Lake  Washington —  l^aKc- 

Improvement i,  1909 ;  ii,  2955 

Operating  and  care i,  1927 ;  ii,  2959 

Savannah,  Ga.,  to  Beaufort,  S.  C,  improvement i,  709 ;  ii,  2304 

Savannah,  Ga,,  to  Fernaudina,  Fla.,  improvement i,  709 ;  ii,  2304 

Swan  Quarter  Bay  to  Deep  Bay,  N.  C,  improvement i,  608;  ii,  2274 

Texas,   from    Sabine    Pass    through   Port   Arthur   Ship   Canal   and 

through  Sabine-Neches  Canal,  examination  and  sur\ey i,  1128 

Virginia  coast  waterway,  improvement i,  481;  u,  2235 

Waukegan  Harbor,   111.,  improvement i,  1500 ;  li,  2805 

Weirs,  permits  for  construction 1,3984 

Wenona,  Deal  Island,  Md.,  improvement  of  Lower  Thoroughfare 

at 1,521 ;  ii,  2247 

Westchester  Creek,  N.  Y.,  improvement i,  240 ;  ii,  2155 

Western  Branch,  Elizabeth  River,  Va..  improvement i,  555 ;  ii*  2259 

West  Galveston  Bay  and  Brazos  Rlv-er  Canal,  Tex.,  improvement  i,  1067 ;  ii,  2427 

W'estport  Harbor,  Conn.,  improvement i,  214 ;  ii,  2149 

West  River,  Conn.,  Improvement i,  197:  ii,  2145 

W^etipquin  (Tyaskin)  Creek.  Md.,  improvement i,  517;  n,  2246 

W^cymouth  Back  River,  Mass i,  140 ;  ii,  2128 

Weymouth  Fore  River,  Mass i,  136 ;  ii,  2127 

Whar\'es,  permits  for  construction i,  1984 

Whatcom  (Bellingham)  Harbor,  Wash.,  improvement  of  Whatcom  Creek 

waterway i,  1921 ;  ii,  295S 

Wheeling,  W.  Va.,  engineering  district J i,  1367 ;  ii,  2727 

Whitehall    Harbor,    N.    Y.,    Narrows    of    Lake    Champlain,   Improve- 
ment  I,  333 ;  ir»  2180 

White  House,  Washington,  D.  C i,2023:  iii,4108 

White  Lake  Harbor,  Mich.,  improvement i,  1528 :  ii.  2815 

White  River,  Ark. : 

Improvement  at  De  Vails  BluflC i^  1180 ;  ii,  2473 

Improvement  by  open-channel  work i,  1176 ;  ii,  2473 

Operating  and  care  of  locks  and  dams i,  1193;  ii,  2478 

Wicomico  River,  Md.,  Improvement i,  519;  ii,  2246 

WilUimofte  River,  Grog. : 

Examinations  and  surveys i,  1883 

Improvement  above  Portland i,  1863;  n.  2941 

Improvement  at  the  falls i,  1868;  ii,  2942 

Improvement  below  Portland i,  1854;  ii,  2937 

Operating  and  care  of  canal  and  locks  at  Willamette  Falls,  i,  1881 ;  ii.  2945 

Willamette  Slough,  Greg.,  examination  and  survey i,  188:5 

W'illaixi  Harbor  and  River,  Wash.,  Improvement 1  i,  1884  ;  ii.  2949 

Wilmington,  Calif.,  improvement  of  inner  harbor i,  1731 ;  ii,  2896 

Wilmington,  Del.,  engijieering  district i,  415;  ii,  2217 

Wilmington  Harbor,  Del. : 

Examination  and  survey 1.483 

Imju'ovement 1 i,  449 ;   ii.  2226 

Wilmington,  N.  C.  : 

Engineering  district i,  603;  ii,  2273 

Examination  and  survey  of  waterway  to  New  Bern,  N.  C i,  660 

AVilson     (No.    2)     Damr.    Muscle    Shoals,    Tennessee    River,    improve- 
ment  1,1325;  11,2597 

AVinnebngo  Lake,  Wis.,  Improvement,  of  Fox  River i,  1458;  n,  2796 

Winniblgoshlsh  Reservoir,  Minn. : 

Construction i,  1235;  ii,  2536 

Operating  and  care i,  1239;  ii,2538 

Winyah  lUiy.  S.  C. : 

Examination  and  survey i,  691 

Improvement i,  661 ;   ii  2287 

Improvement  of  waterway  to  Charleston i,  678;  ii.  2293 

Wisconsin  River,  Wis.,  operating  snag  and  dredge  boats i,  1^18;  it,  2520 

Withlacoochee  River,  Fla.  : 

Examination  and  survey 1.823 

Improvement i,  799 ;   ii,  2327 

Wolf  River,  Miss.,  improvement i,919;  ii,  2368 

Wolf  River  (tributary  of  the  Fox),  Wis.,  Improvement i,  1458;  ii,  2796 

P 
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Women  of  Civil  War.  memorial  tO— ^ i,  204D  ;    rrr,  414 

Woodbridge  Creek,  N.  J. : 

-Examination  and  survey x,  38 

Improvement i,364  ;    ir,  2XG^ 

Woodbury  Creek,  N.  J.,  improvement i,  418  ;    ix,  22Xi 

Wrangell  Harbor  and  Narrows,  Alaska,  examination  and  survey x,  193£ 

Wrecks,  etc.,  removal: 

Expenditures  during  the  year i,  661 

List  of  those  removed i,  X9SB 

Permanent  appropriation  for i,  eS 

Y. 
Yamhill  River,  Oreg. : 

Improvement 1,1863;   ri,  2941 

Operating  and  care  of  lock  and  dam i,  1882 ;  ir,  294^ 

Yaquina  Bay,  Harbor,  and  River,  Oreg. : 

Examination  and  survey  of  river i,  1851 

Improvement  of  bay  and  harbor i,  1822;  ri,  2924 

Improvement  of  river i,  1819 ;  xr,  292S 

Yazoo  River,  Miss. : 

Improvement  above  mouth ^ i,  1150;  it,  246} 

Improvement  of  mouth,  including  Vlcksburg  Harbor i,  1166 ;  ii,  2468 

Yellow  Mill  Pond,  Bridgeport,  Conn.,  improvement i,  207 ;  it,  2147 

York  Spit,  Chesapeake  Bay,  Va.,  shoals  oi^>osite,  removal i,  484;  n,  2237 

Yuba  River,  Calif.,  construction  of  restraining  dams i,  1953 ;  ii,  2973 

Yukon  River,  Alaska,  improvement  of  Apoon  mouth i,  1928 ;  ii.  2961 

Z. 

Zippel  Bay,  Minn.,  improvemait i,  1439;  ii,  2791 
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